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PREFACE. 


The  contents  of  the  present  volume  of  the  American  Epherneris,  though 
substantially  unchanged  in  their  general  character,  have,  in  some  parts, 
undergone  material  alterations  in  their  form  and  arrangement.  The 
arrangement  of  the  work  is  now  as  follows: — 

Part  I,  JSphemeris  for  the  Meridian  of  Greenwich,  gives  the  positions  of  all 
the  bodies  of  the  solar  system  and  other  fundamental  astronomical  data  for 
equidistant  intervals  of  Greenwich  mean  time.  The  principal  change  made 
in  it  has  been  the  transfer  of  the  sun's  co-ordinates  and  of  the  geocentric 
ephemerides  of  Mercury,  Uranus,  and  Neptune  from  Part  II,  and  the  addi- 
tion of  accurate  heliocentric  positions  of  all  the  planets. 

Part  II,  JSphemeris  for  the  Meridian  of  Washington^  gives  principally 
ephemerides  of  the  fixed  stars,  sun,  moon,  and  major  planets  for  transit  over 
the  meridian  of  Washington.  The  mean  places  of  the  fixed  stars  and  data 
for  their  reduction  are  also  included  in  this  part.  The  list  of  mean  places 
of  fixed  stars  has  been  greatly  enlarged,  for  the  convenience  of  field-as- 
tronomers. 

Part  III,  Phenomena}  contains  predictions  of  phenomena  to  be  observed 
with  data  for  their  computation.  Washington  mean  time  is  used  in  this 
part  except  in  a  few  cases,  notably  that  of  eclipses,  where  Greenwich  mean 
time  was  judged  more  convenient  The  additions  comprise  more  complete 
data  for  eclipses  of  the  sun,  diagrams  showing  the  configurations  of  the 
satellites  of  Jupiter,  data  respecting  the  disks  of  Mercury  and  Venus  for  the 
reduction  of  meridian  and  photometric  observations,  and  diagrams,  with 
tables,  for  identifying  any  known  satellites  of  other  planets. 

SIMON  NEWCOMB, 

Professor  U.  S.  JVo&y,  Superintendent* 
Washington,  September  3,  1879. 
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CORRECTIONS. 


EPHEMERIS  FOR  1881  (first  edition). 
(Continued  from  page  vi  of  the  first  edition  of  the  Ephemeris  for  1881.) 

Page    43,  Monday  7,  last  hour,  for  22  read  23 

241,  apparent  declination,  November  7,  for  4".2  read  14".2 

241,  apparent  right  ascension,  November  25,       for  33'.31  read  33".21 

257,/,  (in  time),  December  31,  for  4-.080  read  4-.089 

258,  last  line,  for  +  0".0008  sin  2  r7  read  +  0".0008  cos  2 1* 

262,  y  Cygni,  20b  17m,  An.  Variation  declination,  for  1 1  ".521  read  11".349 

286,  v  Ononis,  correction  to  declination  throughout  the  year  =  -f-  3".4 

s 
288,  <?  Geminorum,  correction  to  right  ascension,  June  18 — July  8  «-f  0.01 

July   18— August  17       —  +  0.02 

August  27— December  15  =  -f  0.03 

December  25 — December  34  =  — |—  0.02 

317,  y  Cygni,  declination,  December  35.1,  for    55".6  read    56".6 

8 

325,  c  Piscium,  correction  to  right  ascension,  March    1 1 — September  26  =  -\-  0.01 

October  6— December  35  =  -)-  0.02 
332,  April  7,  mean  time  of  meridian  transit,       for    6b  read    7h 

369,  December  29,  30,  31,  increase  apparent  declination  for  meridian  transit  by  1'. 

481,  first  column,  for    Lehigh  read    Bethlehem 

482,  first  column,  for    Marbury  read    Marburg 
482,  Princeton,  latitude,                                        for    21'  47"                      read    2(K  58" 
492,  last  line,                                                          for    0-.00                           read    0-.02 

500,  line  seventeen  from  bottom,  (15),  for    log  v!  read    log  //' 

501,  line  five,  (51),  for    U  read    h 

501,  line  thirteen,  for    log  q  cos  C%  read    log  Ci  cos  Cx 


EPHEMERIS  FOE  1882  (first  edition). 

Pages  218,  222,  223. — The  declinations  of  Mercury  at  certain  times  require  corrections  which  may 
be  interpolated  from  the  following  values: — 


1882,  February       4 

At  = 

=  +  0.1 

15    . 

+  0.5 

25    , 

0.0 

September  26    . 

0.0 

October       13 

.    —  0.4 

24    . 

0.0 

November     1 

.    +  0.6 

15    , 

0.0 

Pages  250 — 255. — The  daily  motions  of  the  heliocentric  longitudes  and  latitudes  of  Mercury,  and 
of  the  heliocentric  latitu  !es  of  Venus,  are  not  strictly  the  differential  coefficients  for  the  given  dates; 
but  are  nearly  the  mean  motions  during  the  two  days  preceding  and  following,  an  erroneous  cor- 
rection for  third  differences  having  been  applied. 
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CHRONOLOGICAL  ERAS  AND  CYCLES. 


CHRONOLOGICAL  ERAS. 

J  YEAR  1882,  WHICH  COMPRISES  THE  LATTER  PART  OP  THE  106TH  AND  THE  BEGINNING 
OF  THE  107TH  YEAR  OP  THE  INDEPENDENCE  OF  THE  UNITED  STATES  OP  AMERICA, 
CORRESPONDS    TO— 

The  year  6595  of  the  Julian  Period; 

"         7390-91  of  the  Byzantine  era,  the  year  7391  commencing  September  1 ; 

"         5642-43  of  the  Jewish  era,  the  year  5643  commencing  on  September  14th,  or,  more 

exactly,  at  sunset  on  September  13; 
u         2635  since  the  foundation  of  Rome,  according  to  Varro; 

M         2629  since  the  beginning  of  the  era  of  Nabonabsar,  which    has   been   assigned  to 
Wednesday,  the  26th  of  February  of  the  3967th  year  of  the    Julian  Period: 
corresponding,  in  the  notation  of  chronologists,  to  the  747th ;  and,  in  the  notation 
of  astronomers,  to  the  746th  year  before  the  birth  of  Christ; 
"         2658  of  the  Olympiads,  or  the  second  year  of  the  665th  Olympiad  commencing  in  July, 
1882,  if  we  fix  the  era  of  the  Olympiads  at  775}  years  before  Christ,  or  near 
the  beginning  of  July  of  the  year  3938  of  the  Julian  Period ; 
"         2194  of  the  Grecian  era,  or  the  era  of  the  Seleucidee ; 
"         1598  of  the  era  of  Diocletian. 
The  year  1300  of  the  Mohammedan  era,  or  the  era  of  the  Hegira,  begins  on  the  12th  day  of 
November,  1882. 

The  first  day  of  January  of  the  year  1882  is  the  2,406,447th  day  since  the  commencement  of  the 
Julian  Period. 


CHRONOLOGICAL  CYCLES. 

Dominical  Letter A 

Epact 11 

Lunar  Cycle  or  Golden  Number     .    .    .      2 


Solar  Cycle 15 

Roman  Indiction 10 

Julian  Period 6595 
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SYMBOLS  AND  ABBREVIATIONS. 


SIGNS  OF  THE  PLANETS,  ETC. 


o 

The  Sun. 

c 

The  Moon. 

5 

Mercury. 

9 

Venus. 

e 

The  Earth. 

i 

Mars. 

V 

Jupiter. 

h 

Saturn. 

8 

Uranus. 

V 

Neptune 

SIGNS  OP  THE  ZODIAC. 


Sunder} 
signs,     i 


4. 
5. 
6. 


¥  Aries. 

y  Taurus. 

n  Gemini. 

25  Cancer. 

St  Leo. 

i*  Virgo. 


(    r 

Autumn  )    fl 

signs.    J 


£i  Libra. 
*l   Scorpius. 
/   Sagittarius. 
T#  Capricornus. 
S#  Aquarius. 
X  Pisces. 


ASPECTS. 


<J  Conjunction,  or  having  the  same  Longitude  or  Right  Ascension. 
D  Quadrature,  or  differing  90°  in  Longitude  or  Right  Ascension. 
g    Opposition,  or  differing  180°  in  Longitude  or  Right  Ascension. 


ABBREVIATIONS. 

Q     Ascending  Node. 

o 

Degrees. 

8     Descending  Node. 

/ 

Minutes  of  Arc. 

N.    North. 

// 

Seconds  of  Arc. 

S  .    South. 

h 

Hours. 

E .    East. 

m 

Minutes  of  Time. 

W.    West. 

a 

Seconds  of  Time. 
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FOR  THE 


MERIDIAN  OF  GREENWICH 


JANUARY,   1882. 


AT  GREENWICH  APPARENT  NOON. 


i 

5 


I 


Sun. 
Mon. 
Toes. 

Wed. 
Thur. 
Frid. 

Sat. 

Sun. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 
Sat. 

Sun. 

Mon. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat. 

Sun. 
Mon. 
Tues. 

Wed. 
Thur. 
Frid. 

Sat. 
Sun. 
Mon. 
Tues. 

Wed. 


I 

5 


1 
2 
3 

4 
5 
6 

7 

8 
9 

10 
11 
12 

13 
14 
15 

16 
17 

18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


THE  SUN'S 


Apparent 
Right  Ascension. 


h   m   8 

18  48  2.57 
18  52  27.24 

18  56  51.55 

19  1  15.45 
19  5  38.93 
19  10  1.96 

19  14  24.53 
19  18  46.59 
19  23  8.13 

19  27  29.13 
19  31  49.58 
19  36  9.44 

19  40  28.69 
19  44  47.32 
19  49  5.31 

19  53  22.64 

19  57  39.27 

20  1  55.19 

20  6  10.38 
20  10  24.83 
20  14  38.50 

20  18  51.40 
20  23  3.51 
20  27  14.82 

20  31  25.30 
20  35  34.95 
20  39  43.79 

20  43  51.79 
20  47  58.94 
20  52  5.25 

20  56  10.74 

21  0  15.39 


Diff.  for 
lHour. 


8 

1.036 
1.020 
1.004 

0.987 
0.968 
0.949 

0.929 
0.909 
0.887 

0.864 
0.840 
0.816 

0.790 
0.764 
0.736 

0.707 
0.678 
0.648 

0.618 
0.586 
0.554 

0.521 
0.488 
0.454 

0.419 
0.385 
0.350 

0.315 
0.280 
0.246 
0.211 


10.176 


Apparent 
Declination. 


// 


S.22  59  37.6 
22  54  20.1 
22  48  35.2 

22  42  23.1 
22  35  44.1 
22  28  38.1 

22  21  5.6 
22  13  6.6 
22  4  41.6 

21  55  50.6 
21  46  33.9 
21  36  51.6 

21  26  44.2 
21  16  12.0 
21  5  15.2 

20  53  54  1 
20  42  9.2 
20  30  0.6 

20  17  28.9 
20  4  34.2 
19  51  17.1 

19  37  37.9 
19  23  36.9 
19  9  14.4 

18  54  31.0 
18  39  27.1 
18  24  3.0 

18  8  19.0 
17  52  15.6 
17  35  53.0 
17  19  11.8 

S.  17  2  12.5 


Diff.  for 
lfiour. 


+  12.66 
13.81 
14.94 

+  16.07 
17.20 
18.31 

+  19.41 
20.50 
21.58 

+  22.66 
23.73 
24.78 

+  25.82 
26.85 

27.87 

+  28.87 
29.85 
30.82 

+  31.79 
32.74 
33.67 

+  34.59 
35.48 
36.37 

+  37.23 
38.08 
38.91 

+  39.74 
40.54 
41.33 
42.08 


Semi- 
diameter. 


/* 


6  18.39 

6  18.38 

6  18.38 

6  18.37 

6  18.35 

6  18.32 

6  18.29 

6  18.26 

6  18.21 

6  18.16 

6  18.11 

6  18.05 


17.98 
17.91 
6  17.84 


6 
6 


6  17.76 

6  17.68 

6  17.59 

6  17.50 

6  17.41 

6  17.31 

6  17.21 

6  17.11 

6  17.00 


16.89 
16.77 
6  16.65 


6  16.53 

6  16.40 

6  16.26 

6  16.12 


+42.83    16  15.98 


Sidereal 
Time  of 

Semi- 
diameter 
Passing 
Meridian. 


71.07 
71.03 
70.98 

70.92 
70.86 
70.80 

70.73 
70.66 
70.59 

70.51 
70.43 
70.35 

70,26 
70.17 
70.08 

69.98 
69.88 
69.78 

69.68 
69.58 
69.48 

69  37 
69.26 
69.15 

69.04 
68.93 

68.82 

68.70 
68.59 
68.47 
68.36 

68.24 


Equation  of 

Time, 

to  be 
Added  tq 
Apparent 

Time. 


TO         8 

3  53.49 

4  21.53 

4  49.19 

5  16.46 

5  43.30 

6  9.71 

6  35.64 

7  1.08 
7  26.00 

7  50.38 

8  14.20 

8  37.45 

9  0.09 
9  22.10 
9  43.47 

10  4.19 
10  24.21 

10  43.51 

11  2.09 
11  19.93 
1137.01 

11  53.31 

12  8.82 
12  23.52 

12  37.41 

12  50.48 

13  2.73 

13  14.14 
13  24.70 
13  34.43 
13  43.34 

13  51.41 


Diff.  for 
1  Hour. 


1.175 
1.160 
1.144 

1.127 
1.108 
1.089 

1.069 
1.049 
1.027 

1.004 
0.980 
0.956 

0.930 
0.904 
0.876 

0.848 
0.819 
0.789 

0.759 
0.727 
0.G95 

0.662 
0.629 
0.595 

0.5(31 
0.527 
0.492 

0.457 
0.422 
0.388 
0.353 

0.318 


Nora.— The  mean  time  of  gemidiameter  passing  may  be  found  by  subtracting  0M9  from  the  sidereal  time. 
The  sign  -+  prefixed  to  the  hourly  change  of  declination  indicates  that  south  declinations  aro  decreasing. 
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AT  GREENWICH  MEAN  NOON. 


3 


© 
5 


THE   SUN'S 


Apparent 
Bight  Ascension. 


DiC  for 
1  Hoar. 


Apparent 
Declination. 


DIflt  for 
1  Hoar. 


Equation  of 

Time, 

to  be 
Subtracted 

from 
Mean  Time. 


Diff.  for 
1  Hoar. 


Sidereal 

Time, 

or 

Right  Ascension 

of 

Mean  San. 


Sun. 
Mon. 
Tues. 

Wed. 
Thur. 
Frid. 

Sat 

Sun. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

Sun. 

Mon. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat. 

Sun. 
Mon. 
Tues. 

Wed. 
Thur. 
Frid. 

Sat 
Sun. 
Mon. 
Tues. 

Wed. 


1 
2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


E      m       a 

18  48  1.85 
18  52  26.44 

18  56  50.66 

19  1  14.48 
19  5  37.88 
19  10    0.83 

19  14  23.32 
19  18  45.31 
19  23    6.78 

19  27  27.71 
19  31  48.09 
19  36    7.89 

19  40  27.08 
19  44  45.65 
19  49     3.58 

19  53  20.85 

19  57  37.42 

20  1  53.29 

20  6  8.43 
20  10  22.83 
20  14  36.46 

20  18  49.32 
20  23  1.39 
20  27  12.66 

20  31  23.11 
20  35  32.74 
20  39  41.55 

20  43  49.52 
20  47  56.65 
20  52  2.94 
20  56    8.41 


1.032 
1.017 
1.001 

0.984 
0.965 
0.946 

0.926 
0.906 
0.864 

0.861 
0.837 
0.813 

0.787 
0.761 
0.733 

0.705 
0.676 
0.646 

0.616 
0.584 
0.552 

0.519 
0.486 
0.452 

0.416 
0.384 
0.349 

0.314 
0.279 
0.245 
0.210 


21     0  13.04     10.175 


S.  22  59  38.4 
22  54  21.1 
22  48  36.4 

22  42  24.6 
22  35  45.8 
22  28  40.1 

22  21  7.8 
22  13  9.1 
22    4  44.3 

21  55  53.6 
21  46  37.2 
21  36  55.2 

21  26  48.1 
21  16  16.2 
21     5  19.7 

20  53  58.9 
20  42  14.3 
20  30    6.1 

20  17  34.7 
20  4  40.4 
19  51  23.6 

19  37  44.7 
19  23  44.0 
19    9  21.9 

18  54  38.8 
18  39  35.3 
18  24  11.5 

18     8  27.8 

17  52  24.7 

17  36  2.4 

17  19  21.5 

S.  17    2  22.4 


+ 12.65 
13.80 
14.93 

+ 16.06 
17.19 
18.30 

+ 19.40 
20.49 
21.57 

+  22.66 
23.72 
24.77 

+  25.81 
26.84 
27.86 

+  28.86 
29.84 
30.81 

+  31.78 
32.73 
33.66 

+  34.58 
35.47 
36.36 

+  37.22 
38.07 
38.90 

+  39  73 
40.53 
41.32 

42.07 

+  42.82 


iu       s 

3  53.41 

4  21.44 

4  49.10 

5  16.36 

5  43.20 

6  9.60 

6  35.53 

7  0.96 
7  25.87 

7  50.25 

8  14.07 
8  37.31 

8  59.94 

9  21.96 
9  43.33 

10  4.05 
10  24.06 

10  43.37 

11  1.95 
11  19.80 
11  36.87 

11  53.18 

12  8.69 
12  23.40 

12  37.29 

12  50.37 

13  2.62 

13  14.04 
13  24.61 
13  34.35 
13  43.26 

13  51.34 


B 

1.175 
1.160 
1.144 

1.127 

1.108 
1.089 

1.069 
1.049 
1.027 

1.004 
0.980 
0.956 

0.930 
0.904 
0.876 

0.848 
0.819 
0.7f9 

0.759 
0.727 
0.695 

0.662 
0.629 
0.595 

0.561 
0.527 
0.492 

0.457 
0.422 
0.388 
0.353 

0.318 


h     m       s 

18  44  8.44 
18  48  5.00 
18  52     1.56 

18  55  58.12 

18  59  54.68 

19  3  51.23 

19  7  47.79 
19  11  44.35 
19  15  40.91 

19  19  37.46 
19  23  34.02 
19  27  30.58 

19  31  27.14 
19  35  23.69 
19  39  20.25 

19  43  16.80 
19  47  13.36 
19  51     9.92 

19  55    6.48 

19  59     3.03 

20  2  59.59 

20  6  56.14 
20  10  52.70 
20  14  49.26 

20  18  45.82 
20  22  42.37 
20  26  38.93 

20  30  35.48 
20  34  32.04 
20  38  28.59 
20  42  25.15 

20  46  21.70 


UOTR^-The  semidiameter  for  mean  noon  may  be  assumed  the  same  ae  that  for  apparent  noon. 
The  sign  -f  prefixed  to  the  hourly  change  of  declination  indicates  that  south  declinations  are 
decreasing. 


Diff.  for  1  Hour, 
+  9«.8565. 
(Table  UL) 


JANUARY,   1882. 


in. 


AT  GEEENWIOH  MEAN  NOON. 


THE  SUN'S 


TRUE  LONGITUDE. 


V 


Dift  for 
lHonr. 


LATITUDE. 


Logarithm 

of  the 

Radius  Vector 

of  the 

Earth. 


Diffi  for 
1  Hour. 


Mean  Time 

of 

Sidereal  Noon. 


1 

2 
3 

4 
5 

6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


1 
2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


ii 


281  2  49.0 

282  3  57.4 

283  5    5.6 

284  6  13.7 

285  7  21.7 

286  8  29.5 

287  9  37.2 

288  10  44.8 

289  11  52.4 

290  12  59.9 

291  14    7.4 

292  15  14.8 

293  16  22.1 

294  17  29.1 

295  18  35.9 

296  19  42.4 

297  20  48.5 

298  21  54.0 

299  22  58.9 

300  24    3.2 

301  25    6.8 

302  26    9.5 

303  27  11.2 

304  28  11.9 

305  29  11.4 

306  30    9.7 

307  31     6.8 

306  32    2.7 

309  32  57.3 

310  33  50.6 

311  34  42.6 

312  35  33.4 


2  32.2 

3  40.4 

4  48.4 

5  56.3 

7  4.1 

8  11.8 

9  19.3 

10  26.8 

11  34.2 

12  41.6 

13  48.9 

14  56.1 

16  3.2 

17  10.1 

18  16.8 

19  23.1 

20  29.0 

21  34.3 

22  39.1 

23  43.3 

24  46.7 

25  49.2 

26  50.8 

27  51.4 

28  50.8 

29  48.9 

30  45.8 

31  41.6 

32  36.1 

33  29.3 
84  21.1 

35  11.7 


52.86 
52.86 
52.86 

52.85 

52.84 
52.83 

52.83 
52.82 
52.82 

52.81 
52.81 

52.80 

52.80 
52.79 
52.78 

52.76 
52.74 
52.71 

52.69 
52.66 
52.63 

52.59 
52.55 
52.50 

52.45 
52.40 
52.35 

52.30 
52.25 
52.19 
52.14 


152.09 


« 


+  0.41 
0.28 
0.J6 

+  0.06 

-0.04 

0.11 

-0.16 
0.17 
0.16 

-0.11 
-0.05 
+  0.03 

+  0.15 
0.27 
0.40 

+  0.54 
0.67 
0.78 

+  0.87 
0.93 
0.97 

+  0.98 
0.95 
0.90 

+  0.82 
0.72 
0.59 

+  0.46 
0.33 
0.19 

+  0.06 

-0.05 


9.9926628 
9.9926628 
9.9926656 

9.9926713 
9.9926799 
9.9926913 

9.9927054 
9.9927224 
9.9927421 

9.9927644 
9.9927891 
9.9928160 

9.9928451 
9.9928762 
9.9929092 

9.9929439 
9.9929804 
9.9930185 

9.9930582 
9.9930994 
9.9931421 

9.9931864 
9.9932323 
9.9932798 

9.9933291 
9.9933803 
9.9934334 

9.9934886 
9.9935460 
9.9936056 
9.9936676 

9.9937321 


-  0.5 

+  0.6 

1.8 

+  3.0 
4.1 
5.3 

+  6.4 
7.6 
8.7 

+  9.8 
10.8 
11.7 

+  12.5 
13.3 
14.1 

+  14.8 
15.5 
16.2 

+  16.9 
17.5 
18.2 

+  18.8 
19.5 
20.2 

+  21.0 
21.8 
22.6 

+  23.5 
24.4 
25.4 
26.4 

+  27.4 


~~K   in   a 

5  14  59.80 
5  11  3.88 
5  7  7.97 

5  3  12.07 
4  59  16.16 
4  55  20.25 

4  51  24.34 
4  47  28.42 
4  43  32.51 

4  39  36.60 
4  35  40.69 
4  31  44.78 

4  27  48.87 
4  23  52.96 
4  19  57.05 

4  16  1.15 
4  12  5.23 
4  8  9.32 

4  4  13.41 
4  0  17.50 
3  56  21.59 

3  52  25.68 
3  48  29.77 
3  44  33.85 

3  40  37.93 
3  36  42.02 
3  32  46.11 

3  28  50.21 
3  24  54.29 
3  20  58.38 
3  17  2.47 

3  13  6.58 


Nom— The  numbers  In  oolamn  A  correspond  to  the  true  equinox  of  the  date,  in  column  A'  to 
the  mean  equinox  of  January  0*.0. 


Dift  for  1  Hour, 
—  9«.8296. 
(Table  II.) 


rv. 


JANUARY,   1882. 


GREENWICH  MEAN  TIME. 

i 

• 

THE 

MOON'S 

1 

SEMIDIAMETER. 

HORIZONTAL  PA  BALL  AX. 

UPPER  TRANSIT. 

AGE. 

Noon. 

Midnight. 

Noon. 

Diff.  for 
1  Honr. 

Midnight. 

Diff.  for 
1  Honr. 

Meridian  of 
Greenwich. 

Diff.  for 
1  Hoar. 

Noon. 

1 

2 
3 

15  16.1 

15     8.6 
15     1.9 

15  123 
15     5.1 
14  58.9 

55  55!  1 
55  27.7 
55     3.1 

// 
-1.20 

1.09 

0.96 

55  4 LI 
55  15.0 
54  52.0 

// 
-1.15 

1.03 

0.89 

h       tn 

9  59.4 

10  51.2 

11  41.6 

m 

2.17 
2.13 
2.06 

d 

11.3 
12.3 
13.3 

4 
5 
6 

14  56.1 
14  51.2 
14  47.6 

14  53.5 
14  49.2 
14  46.3 

54  41.7 
54  23.8 
54  10.5 

-0.83 
0.66 
0.44 

54  32.2 
54  165 
54     5.9 

-0.75 
0.56 
0.32 

12  30.1 

13  16.3 

14  0.4 

1.97 

1.88 
1.80 

14.3 
15.3 
16.3 

7 
8 
9 

14  45.5 
14  45.2 
14  47.0 

14  45.0 
14  45.8 
14  48.9 

54    2.7 
54     1.6 

54     8.5 

-0.19 

+  0.11 

0.46 

54     1.2 
54    40 
54  15.2 

-  0.05 

+  0.28 

0.66 

14  42.8 

15  24.2 

16  5.4 

1.74 
1.71 
1.72 

173 
18.3 
19.3 

10 
11 
12 

14  51.3 

14  58.2 

15  7.8 

14  54.5 

15  2.7 
15  13.6 

54  24.3 

54  49.7 

55  24.8 

+  0.86 
1.26 
1.66 

54  35.8 

55  6.1 
55  45.9 

+  1.06 
1.47 
1.85 

16  47.1 

17  30.4 

18  16.3 

1.77 
1.86 
1.98 

20.3 
21.3 
22.3 

13 
14 
15 

15  19.9 
15  34.0 
15  49.6 

15  26.7 
15  41.7 
15  57.6 

56  9.1 

57  1.1 
57  58.3 

+  2.02 
2.30 
2.43 

56  34.3 

57  29.3 

58  27.5 

+  2.17 
2.39 
2.42 

19     5.4 

19  58.4 

20  55.2 

2.13 
2.29 
2.44 

23.3 
24.3 
25.3 

16 
17 

18 

16     5.4 
16  20.1 
16  32.1 

16  13.0 
16  26.5 
16  36.6 

58  56.4 

59  50.4 

60  34.4 

+  2.37 
2.08 
1.56 

59  24.3 

60  14.0 
60  51.1 

+  2.26 
1.85 
1.22 

21  54.9 

22  56.0 

23  56.5 

2.53 
2.54 
2.49 

26.3 
27.3 
28.3 

19 
20 
21 

16  40.0 
16  42.9 
16  40.5 

16  42.1 
16  42.4 
16  37.5 

61     3.5 
61  14.1 
61     5.4 

+  0.84 
+  0.04 
-0.74 

61  11.2 
61   12.1 
60  54.3 

+  0.44 

-0.36 

1.08 

6 

0  55.2 

1  51.4 

2.39 
2.29 

29.3 
0.8 
1.8 

22 
23 
24 

16  33.4 
16  22.7 
16     9.6 

16  28.4 
16  16.4 
16    2.7 

60  39.3 
59  59.8 
59  11.9 

-1.39 
1.85 
2.10 

60  20.9 
59  36.6 
58  46.5 

-  1.65 
2.00 
2.14 

2  45.4 

3  37.7 

4  29.2 

2.21 
2.16 
2.14 

2.8 
3.8 

4.8 

25 
26 
27 

15  55.8 
15  42.1 
15  29.5 

15  48.9 
15  35.6 
15  23.7 

C8  20.9 
57  30.8 
56  44.4 

-2.13 
2.03 
1.82 

57  55.6 
57     7.0 
56  23.2 

-2.10 
1.93 
1.70 

5  20.5 

6  12.1 

7  4.0 

2.14 
2.16 
2.17 

5.8 
6.8 

7.8 

28 
29 
30 
31 

15  18.3 
15     8.8 
15    0.9 
14  54.7 

15  13.3 
15    4.6 
14  57.6 
14  52.1 

56     3.4 

55  28.4 
54  59.5 
54  36.5 

-  1.69 
1.33 
1.08 
0.84 

55  45.1 
55  13.2 
54  47.3 
54  27.1 

-1.46 
1.21 
0.96 
0.73 

7  56.1 

8  47.6 

9  37.9 
10  26.6 

2.16 
2.13 
2.06 
1.98 

8.8 

9.8 

10.8 

11.8 

32 

14  49.9 

14  48.0 

54  19.0 

-  0.62 

54  12.2 

-0.52 

11  13.3 

1.90 

12.8 

JANUARY,   1882. 


V. 


GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Right  Asoeoiion. 

Diff. 
for  1  m. 

Declination. 

Diff. 
for  1  m. 

Hour. 

Right  ABoeoalon. 

Diff. 
for  1  m. 

DeoUnatloD. 

Diff. 
fori  m. 

si 

JNDA 

Y  1. 

TUESDAY  3. 

li     ra       8 

8 

o 

/     // 

// 

h    m       a 

8 

Q           1          II 

a 

0 

4  22  30.76 

9.9677 

N.21  41  28.7 

9344 

0 

6  10    6.04 

9.1943 

N.21  21  10.6 

3393 

J 

4  24  46.81 

9.9674 

21 

43  45.9 

9.997 

1 

6  12  17.62 

9.1916 

21  18     1.9 

3.198 

2 

4  27    2.85 

9.9671 

21  45  56.0 

9.110 

2 

6  14  29.03 

9.1688 

21  14  46.9 

3303 

3 

4  29  18.87 

9.9668 

21 

47  59.1 

1.993 

3 

6  16  40.27 

9.1859 

21  11  25.6 

3.407 

4 

4  31  34.87 

9.9664 

21 

49  55.2 

1.877 

4 

6  18  51.34 

9.1831 

21    7  58.1 

3309 

5 

4  33  50.84 

9.9660 

21 

51  44.3 

1.760 

5 

6  21     2.24 

9.1869 

21    4  24.5 

3311 

i    6 

4  36    6.79 

9.9655 

21 

53  26.4 

1343 

6 

6  23  12.96 

9.1779 

21    0  44.8 

3.719 

7 

4  38  22.70 

9.9640 

21 

55     1.5 

1.526 

7 

6  25  23.50 

9.1749 

20  56  59.0 

3.814 

8 

4  40  38.58 

9.9643 

21 

56  29.5 

1.409 

'  8 

6  27  33.86 

9.1719 

20  53    7.1 

3315 

9 

4  42  54.42 

9.9637 

21 

57  50.5 

1.999 

9 

6  29  44.04 

9.1681 

20  49    9.2 

4.015 

10 

4  45  10.22 

9.9699 

21 

59    4.5 

1.175 

10 

6  31  54.03 

9.1649 

20  45    5.3 

4.114 

Jl 

4  47  25.97 

9.9691 

22 

0  11.5- 

1.058 

11 

6  34    3.83 

9.1618 

20  40  55.5 

4.913 

12 

4  49  41.67 

9.9619 

22 

1  11.5 

0.949 

12 

6  36  13.45 

9.1567 

20  36  39.7 

4319 

13 

4  51  57.32 

9.9603 

22 

2    4.5 

0.895 

13 

6  38  22.88 

9.1555 

20  32  18.1 

4.409 

14 

4  54  12  91 

9.9594 

22 

2  50.5 

0.708 

14 

6  40  32.11 

9.1593 

20  27  50.6 

4366 

15 

4  56  28.45 

9.9585 

22 

3  29.5 

0.599 

15 

6  42  41.15 

9.1490 

20  23  17.3 

4303 

16 

4  58  43.93 

9.9574 

22 

4     1.5 

0.475 

16 

6  44  49.99 

9.1457 

20  18  38.2 

4399 

17 

5    0  59.34 

9.9569 

22 

4  26.5 

0.359 

17 

6  46  58.64 

9.1495 

20  13  53.4 

4.793 

18 

5    3  14.67 

9.9549 

22 

4  44.6 

0.944 

18 

6  49    7.09 

9.1399 

20    9    3.0 

4.887 

19 

5    5  29.93 

9.9537 

22 

4  55.8 

0.198 

19 

6  51  15.34 

9.1358 

20    4    6.9 

4381 

20 

5    1  45.12 

9.9595 

22 

5    0.0 

+  0.019 

20 

6  53  23.39 

9.1394 

19  59    5.2 

5.074 

21 

5  10    0.23 

9.9511 

22 

4  57.2 

-  0.104 

21 

6  55  31.23 

9.1990 

19  53  58.0 

5.167 

22 

5  12  15.25 

9.9497 

22 

4  47.5 

0.918 

22 

6  57  38.87 

9.1956 

19  48  45.2 

5358 

23 

5  14  30.19 
M( 

9.9469 
3NDA 

N.22 
Y  2. 

4  31.0 

0.332 

23 

6  59  46.30 
WEI 

9.1999 

)NES1 

N.19  43  27.0 
3AY  4. 

5349 

0 

5  16  45.04 

9.9467 

N.22 

4    7.6 

0.447 

0 

7    1  53.53 

9.1187 

N.19  38    3.3 

5.440 

1 

5  18  59.79 

93451 

22 

3  37.4 

0.561 

1 

7    4    0.55 

9.1159 

19  32  34.2 

5399 

2 

5  21  14.45 

9.9435 

22 

3    0.3 

0.676 

2 

7    6    7.36 

9.1117 

19  26  59.8 

5.617 

3 

5  23  29.01 

9.9418 

22 

2  16.3 

0.790 

3 

7    8  13.96 

9.1083 

19  21  20.1 

5.706 

4 

5  25  43.46 

9.9400 

22 

1  25.5 

0.903 

4 

7  10  20.36 

9.1048 

19  15  35.1 

5.794 

5 

5  27  57.81 

9.9389 

22 

0  27.9 

1.017 

5 

7  12  26.54 

9.1019 

19    9  44.8 

5.889 

6 

5  30  12.05 

9.9364 

21 

59  23.5 

1.199 

6 

7  14  32.51 

9.0977 

19    3  49.3 

5.966 

7 

5  32  26.18 

9.9345 

21 

58  12.4 

1.949 

7 

7  16  38.27 

9.' 942 

18  57  48.7 

6353 

8 

5  34  40.19 

9.9395 

21 

56  54.5 

1.354 

8 

7  18  43.81 

9.0906 

18  51  43.0 

6.137 

9 

5  36  54.08 

9.9305 

21 

55  29.9 

1.466 

9 

7  20  49.14 

9.0870 

18  45  32.3 

6.99J 

10 

5  39    7.85 

9.9984 

21 

53  58.6 

1.577 

10 

7  22  54.25 

9.0834 

18  39  16.5 

6.304 

11 

5  41  21.49 

9.9963 

21 

52  20.6 

1388 

11 

7  24  59.15 

9.0799 

18  32  55.8 

6386 

12 

5  43  35.00 

9.9941 

21 

50  36.0 

1.799 

12 

7  27    3.84 

9.0763 

18  26  30.2 

6.467 

13 

5  45  48.38 

9.9918 

21 

48  44.7 

1.910 

13 

7  29    8.31 

9.0797 

18  19  59.7 

6.548 

14 

5  48     1.62 

9.9196 

21 

46  46.8 

9319 

14 

7  31  12.56 

9.0691 

18  13  24.4 

6.699 

15 

5  50  14.73 

9.9173 

21 

44  42.4 

9.198 

15 

7  a3  16.60 

9.0656 

18    6  44.2 

6.709 

16 

5  52  27.70 

9.9149 

21 

42  31.4 

9.938 

16 

7  35  20.43 

9.0690 

17  59  59.3 

6.787 

17 

5  54  40.52 

9.9195 

21 

40  13.9 

9347 

17 

7  37  24.04 

9.0583 

17  53    9.7 

6.865 

18 

5  56  53.20 

9.9101 

21  37  49.8 

9.455 

18 

7  39  27.43 

9.0547 

17  46  15.5 

6343 

19 

5  59    5.73 

9.9076 

21 

a5  19.3 

9369 

19 

7  41  30.61 

9.0519 

17  39  16.6 

7.090 

20 

6     1  18.11 

9.9050 

21  32  42.3 

9.670 

20 

7  43  33.57 

9.0475 

17  32  13.1 

7.095 

21 

6    3  30.33 

9.9094 

21 

29  58.9 

9.777 

21 

7  45  36.31 

9.0439 

17  25    5.2 

7.109 

22 

6    5  42.40 

9.1997 

21 

27    9.1 

9.883 

22 

7  47  38.84 

9.0404 

17  17  52.8 

7.943 

23 

6    7  54.30 

9.1970 

21 

24  13.0 

9.988 

23 

7  49  41.16 

9.0368 

17  10  36.0 

7317 

24 

6  10    6.04 

2.1943 

N.21  21   10.6 

3.093 

24 

7  51  43.26 

9.0339 

N.17    3  14.7 

7.391 

VI. 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

jHour. 

Bight  Ascension. 

Diff. 
fori  no. 

Declination. 

Diff. 
for  1  m. 

Hoar. 

Right  Ascension. 

Diff. 
for  1  m. 

Declination. 

Diff. 
for  1  m. 

TH1 

URSD 

AY  5. 

• 

SATURDAY  7.     . 

h    m       s 

8 

O           1          II 

// 

h     m       s 

B 

1               O          I          II 

// 

0 

7  51  43.26 

3.0339 

N.17    3  14.7 

7.391 

0 

9  25  31.42 

1.8855 

N.  9  58  58.0 

10.008 

1 

7  53  45.15 

9.0997 

16  55  49.1 

7.469 

1 

9  27  24.48 

1.8839 

9  48  56.4 

10.045 

2 

7  55  46.82 

9.0961 

16  48  J9.2 

7.533 

2 

9  29  17.40 

1.8809 

9  38  52.6 

10.089 

3 

7  57  48.28 

9.0996 

16  40  45.1 

7.603 

3 

9  31  10.19 

1.8787 

9  28  46.6 

10.118 

4 

7  59  49.53 

9.0190 

16  33    6.8 

7.673 

4 

9  33    2.85 

1.8766 

9  18  38.5 

10.153 

5 

8    1  50.56 

9.0154 

16  25  24.3 

7.749 

5 

9  34  55.38 

1.8744 

9    8  28.3 

10.  J  87 

6 

8    3  51.38 

9.0119 

16  17  37.7 

7.811 

6 

9  36  47.78 

1.8793 

8  58  16.1 

10.990 

7 

8    5  51.99 

9.0084 

16    9  47.0 

7.878 

7 

9  38  40.06 

1.8703 

8  48     1.9 

10.953 

8 

8    7  52.39 

9.0049 

16     1  5*3 

7.944 

8 

9  40  32.21 

1.8663 

8  37  45.7 

10.386 

9 

8    9  52.58 

9.0014 

15  53  53.7 

8.010 

9 

9  42  24.25 

1.8664 

8  27  27.6 

10.317 

JO 

8  11  52.56 

1.9980 

15  45  51.1 

8.076 

10 

9  44  16.18 

1.8645 

8  17    7.6 

10.348 

11 

8  13  52.34 

1.9946 

15  37  44.6 

8.140 

11 

9  46    7.99 

1.8896 

8    6  45.8 

10.379 

12 

8  15  51.91 

1.9911 

15  29  34.3 

8.903 

12 

9  47  59.69 

1.8608 

7  56  22.1 

10.409 

13 

8  17  51.27 

1.9877 

15  21  20.2 

8.966 

13 

9  49  51.28 

1.8590 

7  45  56.7 

10.438 

14 

8  19  50.43 

1.9843 

15  13    2.4 

8.398 

14 

9  51  42.77 

1.8573 

7  35  29.6 

10.466 

15 

8  21  49.39 

1.9810 

15    4  40.9 

8.389 

15 

ft  53  34.16 

1.8557 

7  25    0.8 

10.494 

16 

8  23  48.15 

1.9776 

14  56  15.7 

8.451 

16 

9  55  25.45 

1.8540 

7  14  30.3 

10.593 

17 

8  25  46.71 

1.9742 

14  47  46.8 

8.519 

17 

9  57  16.64 

1.8594 

7    3  58.1 

10.550 

18 

8  27  45.06 

1.9709 

14  39  14.3 

8.571 

18 

9  59    7.74 

1.8509 

6  53  24.3 

10.576 

19 

8  29  43.22 

1.9677 

14  30  38.3 

8.699 

19 

10    0  58.75 

1.8494 

6  42  49.0 

10.601 

20 

8  31  41.18 

X.9v44 

14  21  58.9 

8.686 

20 

10    2  49.67 

1.8479 

6  32  12.2 

10.695 

21 

8  33  38.95 

1.9619 

14  13  16.0 

8.743 

21 

10    4  40.50 

1.8465 

6  21  34.0 

10.649 

22 

8  35  36.53 

1.9580 

14    4  29.7 

8.799 

22 

10    6  31.25 

1.8459 

6  10  54.3 

10.679 

23 

8  37  33.91 

F] 

1.9546 

RIDA 

N.13  55  40.1 

r  6. 

8.854 

23 

10    8  21.93 
SI 

1.8440 

JNDA 

N.  6    0  13.3 
Y  8. 

10.695 

0 

8  39  31.10 

1.9516 

N.13  46  47.2 

8.909 

0 

10  10  12.53 

1.8497 

N.  5  49  30.9 

10.717 

1 

8  41  28.10 

1.9485 

13  37  51.0 

8.963 

1 

10  12    3.05 

1.8415 

5  38  47.2 

10.739 

2 

8  43  24.92 

1.9454 

13  28  51.6 

9.017 

2 

10  13  53.51 

1.8404 

5  28    2.2 

10.701 

3 

8  45  21.55 

1.9493 

13  19  49.0 

9.069 

3 

10  15  43.90 

1.8393 

5  17  15.9 

10.789 

4 

8  47  18.00 

1.9399 

13  10  43.3 

9.191 

4 

10  17  34.23 

1.8383 

5    6  28.4 

10.801 

5 

8  49  14.27 

1.9369 

13    1  34.5 

9.179 

5 

10  19  24.50 

1.8373 

4  55  39.8 

10.890 

6 

8  51  10.&5 

1.9339 

12  52  22.7 

9.999 

6 

10  21  14.71 

1.8364 

4  44  50.0 

10.839 

7 

8  53    6.25 

1.9303 

12  43    7.9 

9.979 

7 

10  23    4.87 

1.8356 

4  .33  59.1 

10.857 

8 

8  55    1.98 

1.9974 

12  33  50.1 

9.391 

8 

10  24  54.98 

1.8347 

4  23    7.2 

10.873 

9 

8  56  57.54 

1.9946 

12  24  29.4 

9.369 

9 

10  26  45.03 

1.8339 

4  12  14.3 

10.891 

10 

8  58  52.93 

1.9917 

12  15    5.8 

9.417 

10 

10  28  &5.04 

1.8339 

4     1  20,3 

10.907 

11 

9    0  48.15 

1.9189 

12    5  39.4 

9.463 

11 

10  30  25.01 

1.8396 

3  50  25.4 

10.999 

12 

9    2  43.20 

1.9161 

11  56  10.2 

9.509 

12 

10  32  14.95 

1.8390 

3  39  29.6 

10.937 

13 

9    4  38.08 

1.9J33 

1 1  46  38.3 

9  554 

13 

10  34    4.85 

1.8314 

3  28  3?.9 

10.953 

14 

9    6  32.80 

1.9106 

11  37    3.7 

9.599 

14 

10  a5  54.72 

1.8308 

3  17  35.4 

10.966 

15 

9    8  27.35 

1.9078 

11  27  26.4 

9.643 

15 

10  37  44.55 

1.8303 

3    6  37.0 

10.979 

16 

9  10  21.74 

1.9059 

11  17  46.5 

9.687 

16 

10  39  34.36 

1.8300 

2  55  37.9 

10.991 

17 

9  12  15.98 

1.9097 

11     8    4.0 

9.799 

17 

10  41  24.15 

1.8997 

2  44  38.1 

11.003 

18 

9  14  10.06 

1.9001 

10  58  19.0 

9.771 

18 

10  43  13.92 

1.8994 

2  33  37.5 

11.015 

19 

9  16    3.99 

1.8976 

10  48  31.5 

9.819 

19 

10  45    3.67 

1.8991 

2  22  36.3 

11.096 

20 

9  17  57.77 

1.8951 

10  38  41.6 

9.859 

20 

10  46  53.41 

1.8989 

2  11  34.4 

11.037 

21 

9  19  51.40 

1.8996 

10  28  49.2 

9.699 

21 

10  48  43.14 

1.8988 

2    0  31.9 

11.046 

22 

9  21  44.88 

1.8909 

10  18  54.5 

9.939 

22 

10  50  32.87 

1.8987 

1  49  28.9 

11.054 

23 

9  23  38.22 

1.8878 

10    8  57.4 

9.971 

23 

10  52  22.59 

1.8987 

1  38  25.4 

11.063 

24 

9  25  31.42 

1.8855 

N.  9  58  58.0 

10.008 

24 

10  54  12.31 

1.8987 

N.  1  27  21.3 

11.071 
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VIL 


GREENWICH  MEAN  TIME. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Bight  Aaoension. 

Dift 
forlm. 

Declination. 

Diff. 
for  1  m. 

Hoar. 

Sight  Aaoension. 

Dili: 
forlm. 

Declination. 

Diff. 
for  1  m. 

M( 

}NDA 

y  9. 

WEDNESDAY  11. 

h     m      8 

O         /         // 

// 

h     m      * 

h 

O          I          II 

a 

0 

10  54  12.31 

1.8987 

N.  1  27  21.3 

11.071 

0 

12  23    8.02 

1   o«w>j 

a  7  21  46.9 

10.730 

1 

10  56    2.04 

1.8968 

1  16  16.8 

11.078 

1 

12  25    2.07 

1.9033 

7  32  30.6 

10.716 

2 

10  57  51.77 

1.8989 

1     5  11.9 

11.085 

2 

12  26  56.30 

1.9054 

7  43  12.9 

104193 

3 

10  59  41.51 

1.8999 

0  54    6.6 

114)99 

3 

12  28  50.72 

1.9065 

7  53  53.7 

104366 

4 

11     1  31.27 

1.8995 

0  43    0.9 

11.097 

4 

12  30  45.32 

1.9116 

8    4  33.1 

10.644 

5 

11    3  21.05 

1.8998 

0  31  54.9 

11.109 

5 

12  32  40.11 

1.9146 

8  15  11.0 

104518 

6 

11    5  10.85 

1.8309 

0  20  48.7 

11.106 

6 

12  34  35.10 

1.9181 

8  25  47.3 

10488 

7 

11     7    0.68 

1.8306 

N.  0    9  42.2 

11.110 

7 

12  36  30.29 

1.991*4 

8  36  22.1 

10.566 

8 

11    8  50.53 

1.8311 

S.  0    1  24.5 

11.113 

8 

12  38  25.67 

1.9347 

8  46  55.2 

10U538 

9 

11  10  40.41 

1.8317 

0  12  31.3 

11.115 

9 

12  40  21.25 

1.9381 

8  57  26.6 

10.509 

10 

1 1  12  30.33 

1.8393 

0  23  38.3 

11.117 

10 

12  42  17.04 

1.9317 

9    7  56.3 

10.480 

11 

11  14  20.29 

1.6399 

0  34  45.4 

11.119 

11 

12  44  13.05 

1.9359 

9  18  24.2 

10.450 

12 

11  16  10.28 

1.8336 

0  45  52.6 

11.190 

12 

12  46    9.27 

1.9388 

9  28  50.3 

10.419 

13 

11  18    0.32 

1.8344 

0  56  59.8 

11.190 

13 

12  48    5.71 

1.9495 

9  39  14.5 

104)88 

14 

11  19  50.41 

1.8353 

I    8    7.0 

11.190 

14 

12  50    2.37 

1.9469 

9  49  36.9 

10.356 

15 

11  21  40.56 

1.8369 

1  19  14.2 

11.119 

15 

12  51  59.25 

1.9499 

9  59  57.3 

10493 

16 

1 1  23  30.76 

1.8379 

1  30  2  J  .3 

11.117 

16 

12  53  56.36 

14)538 

10  10  15.7 

104)89 

17 

11  25  21.02 

1.8383 

1  41  28.2 

11.114 

17 

12  55  53.71 

1.9577 

10  20  32.0 

104)55 

18 

11  27  11.34 

1.8393 

1  52  35.0 

11.111 

18 

12  57  51.29 

14)617 

10  30  46.3 

104)90 

19 

11  29    1.73 

13404 

2    3  41.6 

11.108 

19 

12  59  49.11 

14)657 

10  40  58.4 

10.184 

20 

11  30  52.19 

1.8416 

2  14  48.0 

11.105 

20 

13    1  47.18 

14)698 

10  51    8.3 

10.147 

21 

11  32  42.72 

1.8496 

2  25  54.2 

11.100 

21 

13    3  45.49 

1.9739 

11     1  16.0 

10.109 

22 

11  34  33*33 

JtOn* 

2  37    0.0 

11.094 

22 

13    5  44.05 

14)781 

11  11  21.4 

104)71 

23 

11  36  24.02 
TU 

1.6456 

ESDA 

S.  2  48    5.5 
Y   10. 

11.089 

23 

13    7  42.86 
THl 

14)834 

JRSDj 

S.11  21  24.5 
1Y   12. 

10.039 

0 

11  38  14.79 

1.8469 

S.  2  59  10.7 

11083 

0 

13    9  41.93 

1.9867 

S.11  31  25.2 

94)99 

1 

11  40    5.65 

1.8484 

3  10  15.5 

11.076 

1 

13  11  41.26 

1.9910 

11  41  23.5 

94)50 

2 

11  41  56.60 

1.8500 

3  21  19.8 

11.068 

2 

13  13  40.85 

14)954 

11  51  19.2 

94)08 

3 

11  43  47.65 

1.8517 

3  32  23.6 

11.059 

3 

13  15  40.71 

1.9999 

12    1  12.4 

9.865 

4 

1 1  45  38.80 

1.8533 

3  43  26.9 

11.051 

4 

13  17  40.84 

9.0044 

12  11    3.0 

9491 

5 

1 1  47  30.05 

1.8550 

3  54  29.7 

11.043 

5 

13  19  41.24 

9.0090 

12  20  50.9 

9.777 

6 

11  49  21.40 

1.8568 

4    5  31.9 

11.039 

6 

13  21  41.92 

3.0137 

12  30  36.2 

9.739 

7 

11  51  12.87 

1.8587 

4  16  33.5 

11.091 

7 

13  23  42.88 

9.0163 

12  40  18.7 

9.685 

8 

11  53    4.45 

1.8606 

4  27  34.4 

11.009 

8 

13  25  44.12 

3.0931 

12  49  58.4 

9407 

9 

11  54  56.14 

1.8625 

4  38  34.6 

10.997 

9 

13  27  45.65 

8.0979 

12  59  35.2 

9.589 

10 

1 1  56  47.95 

1.8646 

4  49  34.1 

10.985 

10 

13  29  47.47 

9.0397 

13    9    9.1 

94*0 

11 

11  58  39.89 

1.8667 

5    0  32.8 

104)71 

11 

13  31  49.58 

8.0376 

13  18  40.0 

9.491 

12 

12    0  31.96 

1.8689 

5  11  30.6 

10.957 

12 

13  33  51.98 

3.0435 

13  28    8.0 

9.441 

13 

12    2  24.16 

13711 

5  22  27.6 

10.943 

13 

13  35  54.68 

3.0475 

13  37  32.9 

94)68 

14 

12    4  16.49 

1.8733 

5  33  23.7 

10.997 

14 

13  37  57.68 

8.0596 

13  46  54.6 

9405 

15 

12    6    8.96 

1.8757 

5  44  18.9 

10.919 

15 

13  40    0.99 

34)577 

13  56  13.1 

94)63 

16 

12    8    1.57 

1.8781 

5  55  13.1 

10.895 

16 

13  42    4.60 

3.0639 

14    5  28.4 

94)97 

17 

12    9  54.33 

1.8806 

6    6    6.3 

10.877 

17 

13  44    8.53 

8.0661 

14  14  40.4 

9.179 

18 

12  11  47.24 

1.8831 

6  16  58.4 

10.659 

18 

13  46  12.77 

3.0733 

14  23  49.0 

9.115 

19 

12  13  40.30 

1.8857 

6  27  49.4 

10.641 

19 

13  48  17.33 

8.0786 

14  32  54.2 

9.057 

20 

12  15  33.52 

1.8883 

6  38  39.3 

10.893 

20 

13  50  22.20 

3.0830 

14  41  55.9 

84)99 

21 

12  17  26.89 

1.8909 

6  49  ?8.1 

10.809 

21 

13  52  27.39 

8.0693 

14  50  54.1 

84)40 

22 

12  19  20.43 

1.8937 

7    0  15.6 

10.783 

22 

13  54  32.91 

9.0947 

14  59  48.7 

8.879 

23 

12  21  14.14 

1.8966 

7  11     1.9 

10.761 

23 

13  56  38.75 

9.1001 

15    8  39.6 

8.818 

24 

12  23    8.02 

1.8994 

S.  7  21  46.9 

10.739 

24 

13  58  44.92 

2.1056 

S.  15  17  26.9 

8.757 



—  — - — 

r 

—        # 

VIII. 


JANUARY,  1882. 


9 


GREENWICH  MEAN  TIME. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Bight  Attention. 

Biff, 
forlm. 

Declination. 

due: 

for  1  m. 

Hoar. 

"PlgM  A^Qffiqfopi, 

ma. 

for  1  m. 

Declination. 

Dm. 

for  1  m. 

PI 

tIDAl 

r  13. 

SUNDAY  15. 

h    m      a 

8 

O          t         II 

u 

h    m      s 

s 

o         /         // 

// 

0 

13  58  44.92 

$.1066 

S.15  17  26.9 

8.757 

0 

15  46  39.96 

9.3949 

S.20  44  57.6 

4.451 

I 

14    0  51.42 

9.1119 

15  26  10.4 

8.693 

1 

15  49    3.79 

9.4001 

20  49  21.1 

4.339 

2 

14    2  58.26 

9.1167 

15  34  50.0 

8.698 

2 

15  51  27.97 

9.4059 

20  53  37.5 

4.919 

3 

14    5    5.43 

9.1993 

15  43  25.7 

&563 

3 

15  53  52.50 

9.4116 

20  57  46.6 

4.099 

4 

14    7  12.94 

9.1980 

15  51  57.5 

8.496 

4 

15  56  17.37 

9.4173 

21     1  48.5 

3.971 

5 

14    9  20.79 

9.1337 

16    0  25.2 

8.428 

5 

15  58  42.58 

9.4930 

21     5  43.1 

3.648 

6 

14  11  26.99 

9.1396 

16    8  48.8 

8.359 

6 

16    1    8.13 

9.4987 

21     9  30.3 

3.794 

7 

14  13  37.53 

9.1459 

16  17    8.3 

6.990 

7 

16    3  34.02 

9.4343 

21  13  10.0 

3.599 

8 

14  15  46.42 

9.1510 

16  25  23.6 

&918 

8 

16    6    0.25 

9.4399 

21  16  42.2 

3.474 

9 

14  17  55.65 

9.1566 

16  a3  34.5 

8.146 

9 

16    8  26.81 

9.4453 

21  20    6.9 

3.347 

10 

14  20    5.23 

9.1697 

\6  41  41.1 

8.073 

10 

16  10  53.69 

9.4507 

21  23  23.9 

3.919 

11 

14  22  15.17 

9.1666 

16  49  43.3 

7.990 

11 

16  13  20.89 

9.4561 

21  26  33.2 

3.090 

12 

14  24  25.46 

9.1745 

16  57  41.0 

7.993 

12 

16  15  48.42 

9.4615 

21  29  34.7 

9.960 

13 

14  26  36.11 

9.1605 

17    5  34.1 

7.847 

13 

16  18  16.27 

9.4667 

21  32  28.4 

2.829 

14 

14  28  47.12 

9.1864 

17  13  22.7 

7.771 

14 

16  20  44.42 

9.4718 

21  35  14.2 

9.697 

15 

14  30  58.48 

9.1993 

17  21    6.6 

7.699 

15 

16  23  12.88 

9.4769 

21  37  52.0 

9.563 

16 

14  33  10.20 

9.1964 

17  28  45.7 

7.619 

16 

16  25  41.65 

9.4690 

21  40  21.8 

9.499 

17 

14  35  22.29 

9J2046 

17  36  20.0 

7.539 

17 

16  28  10.72 

9.4669 

21  42  4&5 

9.994 

18 

14  37  34.75 

9£I07 

17  43  49.5 

7.450 

16 

16  30  40.08 

9.4918 

21  44  57.1 

9.158 

19 

14  39  47.57 

9^167 

17  51  14.0 

7.367 

19 

16  &3    9.74 

9.4966 

21  47    2.5 

9.091 

20 

14  42    0.75 

9.9996 

17  58  33.5 

7.983 

20 

16  35  39.68 

9.5013 

21  48  59.7 

1.883 

21 

14  44  14.30 

2.3989 

18    5  47.9 

7.197 

21 

16  38    9.90 

9^060 

21  50  48.5 

1.744 

22 

14  46  28.22 

9.9351 

18  12  57.1 

7.110 

22 

16  40  40.40 

9.5106 

21  52  29.0 

1.605 

23 

14  48  42.51 

9.9419 

8.18  20    1.1 

7.099 

23 

16  43  11.17 

9.5151 

8.21  54    1.1 

1.464 

SAT 

URDj 

\Y  14. 

MC 

>NDA 

Y  16. 

0 

14  50  57.17 

9.3474 

S.18  26  59.8 

6.934 

0 

16  45  42.21 

9.5195 

S.21  55  24.8 

1.394 

1 

14  53  12.20 

9.9536 

18  33  53.2 

6.644 

1 

16  48  13.51 

9.5938 

21  56  40.0 

1.189 

2 

14  55  27.60 

9^2597 

18  40  41.1 

6.759 

2 

16  50  45.07 

9.5981 

21  57  46.6 

1X38 

3 

14  57  43.37 

9.9659 

18  47  23.5 

6.660 

3 

16  53  16.88 

9.5399 

21  58  44.6 

0.895 

4 

14  59  59.51 

9.9791 

18  54    0.3 

6.567 

4 

16  55  48.93 

9.5969 

21  59  34.0 

0.751 

5 

15    2  16.02 

9.9783 

19    0  31.5 

6.473 

5 

16  58  21.22 

9.5409 

22    0  14.7 

0.605 

6 

15    4  32.91 

9^846 

19    6  57.0 

6.377 

6 

17    0  53.75 

9.5441 

22    0  46.6 

0.458 

7 

15    6  50.17 

9.9906 

19  13  16.7 

6.979 

7 

17    3  26.51 

9.5478 

22    I    9.7 

0.3  J  2 

8 

15    9    7.80 

9.9960 

19  19  30.5 

6.181 

8 

17    5  59.49 

9.5514 

22     1  24.0 

0.165 

9 

15  11  25.80 

93)31 

19  25  38.4 

6.089 

9 

17    8  32.68 

&£649 

22    1  29.5 

-  0.017 

10 

15  13  44.17 

93)93 

19  31  40.3 

5.981 

10 

17  11    6.08 

9^583 

22    1  26.1 

+  0.131 

11 

15  16    2.91 

9J155 

19  37  36.1 

5.879 

11 

17  13  39.69 

9.5617 

22    1   13.8 

0.980 

12 

15  18  22.03 

9.391? 

19  43  25.8 

5.777 

12 

17  16  13.49 

9JH49 

22    0  52.5 

0.480 

13 

15  20  41.52 

3J978 

19  49    9.3 

5.673 

13 

17  18  47.48 

9^681 

22    0  22.2 

0.580 

14 

15  23    1.37 

9^339 

19  54  46.5 

5.567 

14 

17  21  21.66 

9.5719 

21  59  42.9 

0.730 

15 

15  25  21.59 

9.3401 

20    0  17.3 

5.460 

15 

17  23  56.02 

9^741 

21  58  54.6 

0.881 

16 

15  27  42.18 

9.3469 

20    5  41.7 

5.353 

16 

17  26  30.55 

9.5768 

21  57  57.2 

1.033 

17 

15  30    3.14 

9.3593 

20  10  59.7 

5J945 

17 

17  29    5.24 

9.5795 

21  56  50.7 

1.185 

18 

15  32  24.46 

9.3583 

20  16  11.1 

5.134 

18 

17  31  40.09 

9.5691 

21  55  35.0 

1.337 

19 

15  34  46.14 

9J644 

20  21  15.8 

5.093 

19 

17  34  15.09 

9.5845 

21  54  10.2 

1.490 

20 

15  37    8.19 

9.3705 

20  26  13.8 

4.911 

20 

17  36  50.23 

2^860 

21  52  36.2 

1.643 

21 

15  39  30.60 

9.3764 

20  31     5.1 

4.798 

21 

17  39  25.52 

9.5699 

21  50  53.0 

1.797 

22 

15  41  53.36 

9.3893 

20  35  49.5 

4.683 

22 

17  42    0.94 

9J013 

21  49    0.6 

J  .950 

23 

15  44  16.48 

9.3863 

20  40  27.0 

4.568 

23 

17  44  36.48 

&5039 

-21  46  59.0 

9.104 

24 

15  46  39.96 

9.3943 

S.20  44  57.6 

4.451 

24 

17  47  12.13 

9.5951 

S.21  44  48.1 

9.958    | 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Bight  Anoension. 

Diflf. 
for  1  m. 

Declination. 

Biff, 
for  1  m. 

Hour. 

Bight  Asoenaion. 

Diff. 
forlm. 

Declination. 

Diff. 
for  1  m. 

TU 

ESDA 

Y  17. 

THURSDAY  19. 

h     m       8 

a 

O           1         II 

a 

h     m       8 

8 

O          I         II 

a 

0 

17  47  12.13 

2.5951 

8.21  44  48.1 

2.258 

0 

19  51  45.97 

2.5555 

8.17    3  16.1 

9.226 

1 

17  49  47.89 

2.5969 

21  42  28.0 

2.412 

1 

19  54  19.21 

2.5524 

16  53  58.8 

9.349 

2 

17  52  23.76 

2.5986 

21  39  58.6 

2.567 

2 

19  56  52.26 

2.5493 

16  44  34.2 

9.471 

3 

17  54  59.72 

2.6001 

21  37  20.0 

2.721 

3 

19  59  25.13 

2.5462 

16  35    2.3 

9.592 

4 

17  57  35.77 

2.6015 

21  34  32.1 

2.876 

4 

20     1  57.81 

2.5430 

16  25  23.2 

9.710 

5 

18    0  11.90 

2.6027 

21  31  34.9 

3.031 

5 

20    4  30.29 

2.5397 

16  15  37.1 

9.827 

6 

18    2  48.10 

2.6039 

21  28  28.4 

3.185 

6 

20    7    2.57 

2.5363 

16    5  44.0 

9.943 

7 

18    5  24.37 

2.6050 

21  25  12.7 

3.839 

7 

20    9  34.65 

2.5330 

15  55  43.9 

10.058 

8 

18    8    0.70 

2.6060 

21  21  47.7 

3494 

8 

20  12    6.53 

2.5997 

15  45  37.0 

10.171 

9 

18  10  37.09 

2.6068 

21  18  13.4 

3.648 

9 

20  14  38.21 

2.5263 

15  35  23.4 

10.382 

10 

18  13  13.52 

2.6074 

21  14  29.9 

3.802 

10 

20  17    9.68 

2.5227 

15  25    3.1 

10.392 

11 

18  15  49.98 

2.6080 

21   10  37.1 

3.957 

11 

20  19  40.93 

2.5190 

15  14  36.3 

10.501 

12 

18  18  26.48 

2.6085 

21    6  35.1 

4.111 

12 

20  22  11.96 

2.5154 

15    4    3.0 

10.608 

13 

18  21    3.00 

2.6088 

21    2  23.8 

4.264 

13 

20  24  42.78 

2.5118 

14  53  23.4 

10.713 

14 

18  23  39.54 

2.6091 

20  58    3.4 

4.417 

14 

20  27  13.38 

2.5082 

14  42  37.5 

10.817 

15 

18  26  16.09 

2.6092 

20  53  33.8 

4.570 

15 

20  29  43.77 

2.5046 

14  31  45.4 

10.919 

16 

18  28  52.64 

2.6092 

20  48  55.0 

4.722 

16 

20  32  13.94 

2.5009 

14  20  47.2 

11.019 

17 

18  31  29.19 

2.6091 

20  44    7.1 

4.875 

17 

20  34  43.88 

2.4972 

14    9  43.1 

11.118 

18 

18  34    5.73 

2.6088 

20  39  10.0 

5.027 

18 

20  37  13.60 

2.4934 

13  58  33.1 

11.215 

19 

18  36  42.25 

2.6084 

20  34    3.8 

5.178 

19 

20  39  43.09 

2.4897 

13  47  17.3 

11.311 

20 

18  39  18.74 

26079 

20  28  48.6 

5.329 

20 

20  42  12.36 

2.4859 

13  35  55.8 

11.404 

21 

18  41  55.20 

2.6073 

20  23  24.3 

*    5.480 

21 

20  44  41.40 

2.4820 

13  24  28.8 

11.496 

22 

18  44  31.63 

2.6068 

20  17  51.0 

5.629 

22 

20  47  10.20 

2.4782 

13  12  56.3 

11.587 

23 

18  47    8.02 
WED 

9.6061 

NESE 

S.20  12    8.8 
>AY  18. 

5.778 

23 

20  49  38.78 

2.4744 
tIDAl 

8.13    1  16.4 
I  20. 

11*675 

0 

18  49  44.36 

2.6052 

8.20    6  17.6 

5.927 

0 

20  52    7.13 

9.4706 

S.12  49  35.3 

11.769 

1 

18  52  20.64 

2.6041 

.    20    0  17.5 

6.075 

1 

20  54  35.25 

2.4667 

12  37  47.0 

11.847 

2 

18  54  56.85 

2.6029 

19  54    8.6 

6.223 

2 

20  57    3.13 

2.4628 

12  25  53.6 

11431 

3 

18  57  32.99 

2.6017 

19  47  50.8 

6.370 

3 

20  59  30.78 

2.4589 

12  13  55.3 

12.012 

4 

19    0    9.06 

2.6005 

19  41  24.2 

6.515 

4 

21     1  58.20 

2.4550 

12    1  52.2 

12.092 

5 

19    2  45.05 

2.5991 

19  34  49.0 

6.659 

5 

21    4  25.38 

2.4511 

11  49  44.3 

12.170 

6 

19    5  20.95 

2.5976 

19  28    5.1 

6.804 

6 

21    6  52.33 

2.4472 

11  37  31.8 

12.246 

7 

19    7  56.76 

2.5960 

19  21  12.5 

6.947 

7 

21    9  19.05 

2.4433 

11  25  14.8 

12.321 

8 

19  10  32.47 

2.5942 

19  14  11.4 

7.089 

8 

21  11  45.53 

2.4394 

11  12  53.3 

12^94 

9 

19  13    8.07 

2.5924 

19    7     1.8 

7.231 

9 

21  14  11.78 

2.4356 

11    0  27.5 

12.465 

10 

19  15  43.56 

2.5905 

18  59  43.7 

7.372 

10 

21  16  37.80 

2.4317 

10  47  57.5 

J2^34 

11 

19  18  18.93 

2.5886 

18  52  17.1 

7.512 

11 

21  19    3.58 

2.4278 

10  35  23.4 

12.602 

12 

19  20  54.19 

2.5866 

18  44  42.2 

7.651 

12 

21  21  29.13 

2.4239 

10  22  45.3 

12.667 

13 

19  23  29.32 

2.5844 

18  36  59.0 

7.788 

13 

21  23  54.45 

2.4201 

10  10    3.3 

12.731 

14 

19  26    4.31 

2.5821 

18  29    7.(S 

7.925 

14 

21  26  19.54 

2.4162 

9  57  17.6 

12.792 

15 

19  28  39.17 

2^798 

18  21    8.0 

8.061 

15 

21  28  44.40 

2.4124 

9  44  28.2 

12.852 

16 

19  31   13.89 

2.5774 

18  13    0.3 

8.195 

16 

21  31    9.03 

2.4087 

9  31  35.3 

12^11 

17 

19  33  48.46 

2.5749 

16    4  44.6 

8.327 

17 

21  33  33.44 

2.4049 

9  18  38.9 

12.968 

18 

19  36  22.88 

2.5723 

17  56  21.0 

8.459 

18 

21  35  57.62 

9.4011 

9    5  39.1 

13.093 

19 

19  38  57.14 

2.5697 

17  47  49.5 

8.591 

19 

21  38  21.57 

2.3973 

8  52  36.1 

13.076 

20 

19  41  31.24 

2.5670 

17  39  10.1 

8.721 

20 

21  40  45.30 

9.3936 

8  39  30.0 

13.197 

21 

19  44    5.18 

2.5642 

17  30  23.0 

8.849 

21 

21  43    8.80 

2.3899 

8  26  26.9 

13.176 

22 

19  46  38.95 

2.5614 

17  21  28.2 

8.976 

22 

21  45  32.08 

2.3862 

8  13    8.9 

13.224 

23 

19  49  12.55 

2.5585 

17  12  25.9 

9.101 

23 

21  47  55.14 

2.3826 

7  59  54.0 

13.971 

j    24 

19  51  45.97 

2.5555 

S.17    3  16.1 

9.226 

24 

21  50  17.99 

2.3790 

8.  7  46  36.4 

13^14 

X. 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  EIGHT  A8CEN8ION  AND  DECLINATION. 

Hoar. 

Bight  Ascension. 

Diff. 
for  1  in. 

Declination. 

Diff. 
for  1  m. 

Hour. 

Eight  Ascension. 

Diffl 
forlm. 

Declination. 

Diff. 
for  1  m. 

SAT 

'IJRDi 

IT  21. 

MONDAY  23. 

i       li    m      s 

f    * 

1               ©           /          // 

I       // 

h     m       s 

1     * 

O          '         // 

ii 

0 

21  50  17.99 

-   8.3790 

S.  7  46  36.4 

1X314 

0 

23  41     1.67 

[    2.2521 

N.  3  10  40.5 

13.457 

1 

21  52  40.62 

9.3753 

7  33  16.3 

13.356 

1 

23  43  16.75 

25506 

3  24    6.9 

13.423 

2 

21  55    3.03 

2.3717 

7  19  53.7 

13.397 

2 

23  45  31.74 

2.2492 

3  37  31.2 

13488 

3 

.    21  57  25.23 

2.3689 

1       7    6  28.7 

13.436 

3 

23  47  46.65 

2.2478 

3  50  53.4 

13.351 

4 

21  59  47.21 

2.3647 

i       6  53    1.4 

13.473 

4 

23  50    1.48 

2.2465 

4    4  13.3 

13  J 12 

5 

22    2    8.99 

2.3612 

6  39  32.0 

.      13.508 

5 

23  52  16.23 

2.2452 

4  17  30.8 

13.272 

6 

22    4  30.56 

2.3577 

6  26    0.5 

'      13.541 

6 

23  54  30.90 

2.2439 

4  30  46.0 

13.232 

7 

22    6  51.92 

2.3543 

6  12  27.1 

13.572 

7 

23  56  45.50 

2.2428 

4  43  58.7 

13.190 

8 

22    9  13.08 

2.3510 

5  58  51.8 

13.602 

8 

23  59    0.03 

2.24)7 

4  57    8.8 

13.147 

9 

22  11  34.04 

2.3477 

5  45  14.8 

13.630 

9 

0    1  14.50 

2.2406 

5  10  16,3 

13.102 

10 

22  13  54.80 

2.3444 

5  31  36.2 

13.657 

10 

0    3  28.90 

2.2395 

5  23  21.1 

13.057 

11 

22  16  15.36 

2.3411 

5  17  56.0 

13.682 

11 

0    5  43.24 

2.2365 

5  36  23.2 

13X11 

12 

22  18  35.73 

2.3378 

5    4  14.4 

13.704 

12 

0    7  57.52 

2.2376 

5  49  22.4 

12.963 

13 

22  20  55.90 
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9.9279 

9  33  42.7 

11405 

7 

23    2  29.09 

2.2818 
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10 
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11 

23  11  36.35 
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13 
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13 

1     3  43.22 
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14 
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15 
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15 
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2.2585 

2  16  a5.6 

13.580 

20 

1   19  18.97 

2.9287 

12  13  16.3 

10.859 

21 

23  34  15.88 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Bight  Ascension. 

Diff. 
fori  in. 

Declination. 

Diff. 
for  1  id. 

Hoar. 

Right  Ascension. 
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for  1  m. 
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9.740 

9 

3  36  12.07 

2.3577 

20  19  15.8 

4.746 

10 

1  50  33.21 
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8.100 

2 

4  14  34.16 

24545 

21  23  29.3 

2.802 

3 

2  28  37.50 

24447 

17    7  14.2 

7498 

3 

4  16  49.42 

2.3540 

21  26  14.0 

2487 

4 

2  30  52.20 

2.9453 

17  15  11.0 

7.896 

4 

4  19    4.64 

2.3534 

21  28  51.8 

2.572 

5 

2  33    6.94 

9.9460 

17  23    1.7 

7.793 

5 

4  21  19.83 

3.3598 

21  31  22.7 

2.457 

6 

2  35  21.72 

9.9466 

17  30  46.2 

7.690 

6 

4  23  34.96 

9.3522 

21  33  46.6 

2441 

7 

2  37  36.53 

9.2479 

17  38  24.5 

7.586 

7 

4  25  50.09 

2.3515 

21  36    3.6 

9426 

8 

2  39  51.38 

9.9478 

17  45  56.5 

7.482 

8 

4  28    5.16 

34507 

21  38  13.8 

9.111 

9 

2  42    6.27 

9.9484 

17  53  22.3 

7.377 

9 

4  30  20.18 

3.2500 

21  40  17.0 

1.996 

10 

2  44  21.19 

9.9490 

18    0  41.8 

7472 

10 

4  32  35.16 

3.9492 

21  42  13.3 

1.881 

11 

2  46  36.15 

9.9496 

18    7  54.9 

7.166 

11 

4  34  50.08 

2.9483 

21  44    2.7 

1.766 

12 

2  48  51.14 

9.9501 

18  15    1.7 

7.060 

12 

4  37    4.95 

9.9474 

21  45  45.2 

1.65L 

13 

2  51     6.16 

94507 

18  22    2.1 

6.953 

13 

4  39  19.77 

9.9465 

21  47  20.8 

1.536 

14 

2  53  21.22 

9.9519 

18  28  56.1 

6.847 

14 

4  41  34.53 

94455 

21  48  49.5 

1.422 

15 

2  55  36.31 

94517 

18  &5  43.7 

6.739 

15 

4  43  49.23 

94445 

21  50  11.4 

1407 

16 

2  57  51.43 

9.9529 

18  42  24.8 

6.632 

16 

4  46    3.87 

9.2134 

21  51  26.4 

1.192  f 

17 

3    0    6.58 

9.9527 

18  48  59.5 

6.524 

17 

4  48  18.44 

94429 

21  52  34.5 

1.077 

18 

3    2  21.76 

24532 

18  55  27.7 

6.415 

18 

4  50  32.94 

94411 

21  53  35.7 

0.963 

19 

3    4  36.97 

2.9537 

19    1  49.3 

6.306 

19 

4  52  47.37 

9.9399 

21  54  30.1 

0.850 

20 

3    6  52.20 

24541 

19    8    4.4 

6.197 

20 

4  55     1.73 

9.2386 

21  55  17.7 

0.736 

21 

3    9    7.46 

2.9545 

19  14  12.9 

6.087 

21 

4  57  16.01 

94373 

21  55  58.4 

0.692 

22 

3  11  22.74 

94549 

19  20  14.8 

5.977 

22 

4  59  30.21 

9.9360 

21  56  32.3 

0408 

23 

3  13  38.04 

9.9553 

19  26  10.1 

5.867 

23 

5    1  44.33 

94347 

21  56  59.4 

0494 

24 

3  15  53.37 

I   94557 

N.19  31  58.8 
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GREENWICH  MEAN  TIME. 

« 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Right  Ascension. 

Dint 
forlm. 

Declination. 

Biff, 
far  lm. 

Hoar. 
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21    0    1.4 

3.477 

<j 

[  Last  Quartei 

r.    .    . 

.12      3    i 

17.6 

12 
13 

6  23    6.88 
6  25  16.12 

9.1554 
9.1596 

20  56  29.8 
20  52  52.2 

3.577 
3.676 

1 

)  New  Moon 

•    •    « 

.    19      4    35.1 

14 

6  27  25.19 

9.1497 

20  49    8.7 

3.775 

^ 

E>  First  Quarte 

r    •    < 

,    .    25    19    i 

14.9 

15 

6  29  34.09 

9.1469 

20  45  19.2 

3.874 

• 

16 

6  31  42.82 

9.1441 

20  41  23.8 

3.971 

17 

6  33  51.38 

9.1419 

20  37  22.6 

4.067 

d 

h 

18 

6  35  59.77 

9.1383 

20  33  15.7 

4.163 

*>           A 

19 

6  38    7.98 

9.1353 

20  29    3.0 

4.960 

<3 

.    •    •        7 

15.5 

20 
21 

6  40  16.01 
6  42  23.67 

9.1394 
9.1995 

20  24  44.5 
20  20  20.3 

4.356 
4.450 

<3 

.      20 

1.1 

22 

6  44  31.55 

9.1964 

20  15  50.5 

4.543 

23 

6  46  39.04 

9.1933 

20  11  15.1 

4.637 

• 

24 

6  48  46.35 

9.1903 

N.20    6  34.0 

4.731 

14 
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XIII. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

e 
•9    • 

°    § 

1 

Kftmo  and  Direction 
of  Object. 

Noon. 

P.  L. 

of 
Diff. 

npi. 

P.L. 

of 
Diff. 

Vlh. 

P.L. 

of 

Diff. 

1 

• 

J 

P.  L. 

of 

Diff. 

a  Arietis 

W. 

O          /         // 

32  46  47 

8887 

34  19  22 

9887 

O          1         II 

&5  51  57 

9888 

37  24  31 

9889 

Saturn 

W. 

31  58  15 

3838 

33  31  54 

9841 

35    5  29 

9644 

'    36  39    0 

9848 

Jupiter 

w. 

21     8  25 

9800 

22  42  41 

9819 

24  16  53 

9816 

,    25  51     0 

9890 

Pollux 

E. 

44  31  20 

9993 

42  59  30 

9940 

41  28    2 

9958 

;    39  56  57 

1978 

Regulus 

E. 

80  44  37 

9798 

79  10    6 

9805 

77  35  45 

9614 

76    1  35 

9699 

2 

a  Arietis 

W. 

45    6  42 

9905 

46  38  55 

9909 

48  11     3 

9913 

1    49  43    5 

9919 

Saturu 

\V. 

44  25    5 

987J 

45  57  58 

9879 

47  30  44 

9885 

49    3  22 

9691 

Jupiter 

W. 

33  39  51) 

9848 

35  13  24 

9855 

36  46  41 

9861  ' 

38  19  50 

9868 

Regulus 

E. 

68  13  26 

9863 

66  40  20 

9879 

65    7  25 

9680 

63  34  40 
61  55  22' 

9887 

3 

a  Arietis 

W. 

57  21  37 

9945 

58  52  59 

9950 

60  24  14 

9956 

9969 

Saturn 

W. 

56  44  35 

9999 

58  16  26 

9998 

59  48    9 

9934  i 

1    61  19  45 

9941 

Jupiter 

W. 

46    3  26 

9901 

47  &5  44 

9908 

49    7  53 

9914 

50  39  54 

9990 

Aldebaran 

W. 

24  23    5 

3013 

25  53    2 

3007 

27  23    6 

3004 

28  53  14 

3009 

Regulus 

E. 

55  53  30 

9998 

54  21  47 

9937 

52  50  15 

9945 

51  18  53 

9954 

4 

a  Arietis 

W. 

69  29  12 

9991 

70  59  36 

9997 

72  29  53 

3009 

74    0    3 

3008 

Saturn 

W. 

68  55  41 

9979 

70  26  29 

9978 

71  57    9 

9985 

73  27  41 

9991 

Jupiter 

W. 

58  17  54 

9954 

59  49    5 

9960 

61  20    8 

9966: 

62  51     3 

9973 

Aldebaran 

W. 

36  23  58 

3008 

37  54    1 

3011 

39  24    0 

3014 

40  53  55 

3018 

Result  is 

E. 

43  44  45 

9997 

42  14  28 

3006 

40  44  23 

3016  k 

39  14  30 

3095 

Spica 

E. 

97  30    1 

9954 

95  58  51 

9969 

94  27  50 

99681 

92  56  57 

9973 

5 

a  Arietis 

W. 

81  29    6 

3036 

82  58  34 

3049 

84  27  55 

3047 

85  57    9 

3052 

Jupiter 

W. 

70  23  44 

3009 

71  53  54 

3008 

73  23  57 

3014 

74  53  53 

3018 

Aldebaran 

W. 

48  22  23 

3037 

49  51  50 

3041 

51  21  12 

3045 

52  50  29 

3049 

Mars 

W. 

25  37  57 

9993 

27    8  19 

9986 

28  38  49 

9969 

30    9  24 

9980 

Regulus 

E. 

31  48    9 

3079 

30  19  34 

3099 

28  51  15 

3106 

27  23  13 

3101 

Spica 

E. 

85  24  25 

3004 

83  54  17 

3009 

82  24  16 

3014 

80  54  21 

3090 

6 

a  Arietis 

W. 

93  21  49 

3077 

94  50  27 

3061 

96  19    0 

3085 

97  47  S8 

3090 

Jupiter 

W. 

82  21  59 

3043 

83  51  19 

3047 

85  20  33 

3059 

1    86  49  41 

3056 

Aldebaran 

W. 

60  15  41 

3069 

61  44  29 

3079 

63  13  13 

3075 

64  41  53 

3078 

Mars 

W. 

37  42  47 

9977 

39  13  28 

9979 

40  44    7 

9980 

42  14  45 

9981 

Spica 

E. 

73  26  24 

3044 

71  57    6 

3049 

70  27  54 

3053 

m  58  47 

3056 

7 

Aldebaran 

W. 

72    4  16 

3099 

73  32  35 

3094 

75    0  52 

3096 

76  29    7 

3097   i 

Mars 

W. 

49  47  31 

9986 

51  17  59 

9969 

52  48  26 

9989 

54  18  52 

9991 

Pollux 

W. 

31    8  50 

3331 

32  32  26 

3319 

33  56  24 

3996 

35  20  40 

3283 

Spica 

E. 

61  34  16 

3073 

60    5  33 

8075 

58  36  53 

3078 

57    8  16 

30-,  9 

Axi  tares 

E. 

• 

107    1  18 

3085 

105  32  50 

3067 

104    4  25 

3089 

102  36    2 

3091 

8. 

Aldebaran 

W. 

83  49  57 

3101 

85  18    5 

3101 

86  46  13 

3101 

88  14  22 

3101 

Mars 

w. 

61  50  45 

9993 

63  21     7 

9993 

64  51  29 

aooo 

66  21  52 

9991 

Pollux 

w. 

42  25  29 

3339 

43  51     0 

3995 

45  16  40 

3917 

46  42  28 

3*309 

Spica 

E. 

49  45  39 

3085 

48  17  11 

3065 

46  48  43 

3085 

45  20  15 

3084 

Aiitares 

E. 

95  14  32 

30G6 

93  46  \1 

3095 

92  18     1 

3095 

90  49  45 

3094 

9 

Mars 

W. 

73  54  12 

9989 

75  24  47 

9979 

76  55  26 

9976 

78  26    9 

9973 

Pollux 

W. 

53  53  38 

3177 

55  20  15 

3170 

56  47    0 

3163 

58  13  54 

3156 

Spica 

E. 

37  57  35 

3076 

36  28  56 

3073 

35    0  14 

3070 

33  31  28 

3068 

Au  tares 

E. 

83  28    3 

3085 

81  59  35 

3089 

80  31    3 

3079 

79    2  28 

3075 

XIV. 
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GREENWICH  MEAN  TIME, 

LUNAR  DISTANCES. 

• 

^g 

Q 
1 

Kame  and  DireoUon 
of  Object 

Midnight 

P.L. 

of 

Diff. 

XV* 

P.L. 

of 

Diff. 

xvmh 

P.L. 

of 

Diff. 

XXD». 

P.L. 

of 

Diff. 

a  Arietis 

W. 

O           /         // 

38  57    4 

9891 

Q          l         II 

40  29  34 

9894 

O         /        n 

42    2    1 

9897 

43  34  24 

9901 

Saturn 

W. 

38  12  26 

9853 

39  45  46 

9858 

41  18  59 

9863 

42  52    5 

8868 

Jupiter 

w. 

27  25    2 

8885 

28  58  57 

9831 

30  32  45 

8636 

32    6  26 

9849 

Pollux 

E. 

38  26  17 

9998 

36  56    2 

3090 

35  26  14 

3044 

33  56  56 

3071 

Regulus 

E. 

74  27  36 

8631 

72  53  48 

9838 

71  20  10 

9847 

69  46  43 

8855 

2 

a  Arietis 

W. 

51  15    0 

9984 

52  46  49 

9998 

54  18  32 

9934 

55  50    8 

8939 

Saturn 

W. 

50  35  52 

9898 

52    8  14 

9903 

53  40  29 

8909 

55  12  36 

8916 

Jupiter 

W. 

3D  52  50 

9874 

41  25  42 

9861 

42  58  25 

8667 

44  31     0 

9894 

Regulus 

E. 

62    2    5 

9896 

• 

60  29  41 

9904 

58  57  27 

9919 

57  25  23 

8980 

3 

a  Arietis 

W. 

63  26  22 

9968 

64  57  15 

9973 

66  28    1 

9979 

67  58  40 

9985 

Saturn 

W. 

62  51  12 

9947 

64  22  31 

9954 

65  53  42 

9960 

67  24  45 

9965 

Jupiter 

W. 

52  11  47 

9987 

53  43  31 

9934 

55  15    7 

9940 

56  46  35 

8947 

Aldebaran 

W. 

30  23  24 

3008 

31  53  34 

3009 

33  23  44 

3004 

34  53  52 

3005 

Regulus 

E. 

49  47  42 

9963 

48  16  42 

8970 

46  45  52 

9979 

45  15  13 

9988 

4 

a  Arietis 

W. 

75  30    6 

3014 

77    0    2 

3090 

78  29  50 

3096 

79  59  31 

3030 

Saturn 

W. 

74  58    5 

9997 

76  28  22 

3003 

77  58  32 

3008 

79  28  35 

3014 

Jupiter 

W. 

64  21  50 

9978 

65  52  30 

9985 

67  23    2 

9990 

68  53  27 

9997 

Aldebaran 

W. 

42  23  46 

3099 

43  53  32 

3095 

45  23  14 

3099 

46  52  51 

3033 

Regulus 

E. 

37  44  48 

3035 

36  15  19 

3045 

34  46    2 

3056 

33  16  59 

3067 

Spica 

E. 

91  26  11 

9980 

89  55  33 

9986 

88  25    3 

8999 

86  54  40 

8998 

5 

a  Arietis 

W. 

87  26  17 

3057 

88  55  19 

3069 

90  24  15 

3087 

91  53    5 

3073 

Jupiter 

W. 

76  23  43 

3094 

77  53  26 

3099 

79  23    3 

3034 

80  52  34 

3039 

Aldebaran 

W. 

54  19  41 

3053 

55  48  48 

3057 

57  17  50 

3060 

58  46  48 

3065 

Mars 

W. 

31  40    2 

9978 

33  10  42 

9977 

34  41  23 

9977 

36  12    5 

9977 

Regulus 

E. 

25  55  29 

3138 

24  28    5 

3157 

23    1    4 

3179 

21  34  30 

3904 

Spica 

E. 

79  24  33 

3095 

77  54  51 

3030 

76  25  16 

3035 

74  55  47 

3040 

6 

a  Arietis 

W. 

99  15  50 

3094 

100  44    7 

3097 

102  12  20 

3101 

103  40  29 

3103 

Jupiter 

W. 

68  18  44 

3060 

89  47  43 

3063 

91  16  38 

3066 

92  45  29 

3089 

Aldebaran 

W. 

66  10  29 

30& 

67  39    1 

3085 

69    7  29 

3087 

70  35  54 

3090 

MAR8 

W. 

43  45  22 

9989 

45  15  57 

9984 

46  46  30 

8985 

48  17     1 

9986 

Spica 

E. 

67  29  44 

3060 

66    0  46 

3064 

64  31  52 

3067 

63    3    2 

3070 

7 

Aldebaran 

W. 

77  57  20 

3099 

79  25  31 

3101 

80  53  40 

3101 

82  21  49 

3101 

Mars 

W. 

55  49  16 

9999 

57  19  39 

8999 

58  50    2 

8993 

60  20  24 

9993 

Pollux 

W. 

36  45  12 

3970 

38    9  58 

3859 

39  34  57 

3949 

41    0    8 

3341 

Spica 

E. 

55  39  41 

3081 

54  11    8 

3089 

52  42  37 

3083 

51  14    7 

3085 

Ajitares 

E. 

101    7  41 

3091 

99  39  21 

3093 

98  11    3 

3095 

96  42  47 

3096 

8 

Aldebaran 

W. 

89  42  31 

3100 

91  10  41 

3098 

92  38  53 

3096 

94    7    8 

3093 

Mars 

W. 

67  52  16 

9989 

69  22  42 

9968 

70  53  10 

8986 

72  23  40 

9985 

Pollux 

W. 

48    8  27 

3903 

49  34  33 

3196 

51    0  47 

3189 

52  27    9 

3183 

Spica 

E. 

43  51  46 

3083 

42  23  16 

3089 

40  54  44 

3081 

39  26  11 

3078 

Alitures 

E. 

89  21  28 

3093 

87  53  10 

3091 

86  24  50 

3090 

84  56  28 

3087 

9 

Mars 

W. 

79  56  56 

OQftO 
VJW 

81  27  48 

8965 

82  58  45 

8960 

84  29  48 

9954 

Pollux 

W. 

59  40  56 

3148 

61    8    7 

3149 

62  35  26 

3134 

64    2  54 

3197 

Spica 

E. 

32    2  39 

3064 

30  33  45 

3060 

29    4  46 

3056 

27  35  42 

3051 

Antares 

E. 

77  33  48 

3071 

76    5    3 

3067 

74  36  13 

3069 

73    7  17 

3057 

16 
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XV. 


GREENWICH  MEAN  TIME. 

LUNAB  DISTANCES. 

Day  of  the 
CO          Month. 

Name  and  Direction 
of  Object 

Noon. 

P.L. 

of 

Diff. 

HTh. 

P.L. 

of 
Diff. 

VP». 

P.L 

of 

Diff. 

IXh 

P.L. 

of 

Diff. 

Sun 

E. 

O          1        It 

124  44  55 

3479 

O             1          f 

123  24    0 

3469 

o          '        II 

122    3    1 

3464 

Oil* 

120  41  57 

3460 

10 

Mars 

Pollux 

Regulus 

Antares 

Sun 

W. 
W. 

w. 

E. 
E. 

86    0  58 
65  30  31 
28  28  33 
71  38  15 
113  55  16 

9950 
3119 
3193 
3059 
3431 

87  32  14 
66  58  18 
29  56  15 
70    9    6 
112  33  35 

9943 
3110 
3109 
3045 
3495 

89    3  38 
68  26  15 
31  24  14 
68  39  49 
111  11  47 

9937 
3109 
3096 
3039 
3417 

90  35  10 
69  54  22 
32  52  29 
67  10  24 
109  49  50 

9931 
3094 
3089 
3031 
3409 

11 

Pollux 
Regulus 
Ad  tares 

Sun 

W. 
W. 
E. 
E. 

77  17  43 

40  17  37 

59  41     1 

102  57  40 

3045 
3090 
9991 
336S 

78  47    0 

41  47  25 

58  10  37 

101  34  40 

3034 
3006 
9989 
3951 

80  16  30 

43  17  28 

56  40    2 

100  11  28 

3093 

QQQ4 

9979 
3340 

81  46  14 
44  47  48 
55    9  14 

98  48    3 

3019 
9981 
9969 
3399 

12 

Pollux 

Regulus 

Antares 

Sun 

W. 
W. 
E. 
E. 

89  18  33 
52  23  37 
47  31  57 
91  47  25 

9950 
9919 
9907 
3963 

90  49  48 
53  55  40 
45  59  47 
90  22  30 

9937 
9898 
9894 
3948 

92  21  20 
55  28    1 
44  27  21 

88  57  18 

9994 
9883 
9883 

3933 

93  53    9 
57    0  41 
42  54  40 

87  31  48 

9909 

9868 
9670 
3918 

13 

Regulus 
Antares 

Sun 

W. 

E. 

E. 

64  49    4 
35    7  10 
80  19  37 

9788 
9806 
3136 

66  23  48 
33  32  50 
78  52  11 

9770 
9794 
3118 

67  58  55 
31  58  14 
77  24  23 

9753 
9789 
3100 

69  34  24 
30  23  22 
75  56  13 

9736 
9769 
3089 

14 

Regulus 
Spica 

Sun 

W. 
W. 
E. 

77  37  43 
23  35  20 
68  29  42 

9646 
9635 
9987 

79  15  36 
25  13  28 
66  59  13 

9696 
9615 
9967 

80  53  55 
26  52    3 

65  28  19 

9607 
9596 
9946 

82  32  40 
28  31    4 
63  56  59 

9589 

9576 
9997 

15 

Regulus 
Spica 

Sun 

W. 
W. 
E. 

90  52  55 
36  52  56 
56  14    0 

9493 
9477 
9896 

92  34  18 
38  34  41 
54  40    6 

9474 

9458 
9807 

94  16    8 
40  16  53 
53    5  47 

9455 
9438 

9787 

95  58  25 
41  59  33 
51  31    2 

9436 
9419 
9766 

16 

Regulus 
Spica 

Sun 

W. 
W. 
E. 

104  36  31 
50  39  45 
43  30  44 

9343 
9394 
9670 

106  21  28 
52  25    9 
41  53  24 

9395 
9306 
9659 

108    6  51 
54  11    0 
40  15  40 

9308 
9987 
9635 

109  52  39 
55  57  18 
38  37  32 

9990 
9970 
9618 

17 

Repulus 
Spica 

Sun 

W. 
W. 

E. 

118  47  53 
64  55  15 
30  21  20 

9910 
9185 
9543 

120  36    6 
66  44    5 
28  41    7 

9198 
9170 
9539 

122  24  40 

68  33  18 
27    0  38 

9189 
9155 
9591 

124  13  35 
70  22  54 
25  19  54 

9168 
9140 
9513 

21 

Sun 

a  Arietis 

Saturn 

Jupiter 

Aldebaran 

W. 

E. 
E. 
E. 
E. 

26    7  47 
68  24  54 
68  59  10 
79  27  18 
101  27    3 

9368 

9053 
9039 
9098 
9039 

27  52    8 

66  32  42 

67  6  37 
77  34  28 
99  34  18 

9370 
9061 
9047 
9035 
9039 

29  36  26 

64  40  43 

65  14  16 
75  41  49 
97  41  44 

9373 
9070 
9055 

9043 
9046 

31  20  40 

62  48  58 

63  22    7 
73  49  22 
95  49  21 

9378 
9079 
9064 
9051 
9054 

22 

Sun 

a  Arietis 
Saturn 
Jupiter 
Aldebaran 

W. 

E. 

E. 
E. 
E. 

39  59  34 

53  34  16 

54  5    9 
64  30  36 
86  30  52 

9418 
9139 
9118 
9109 
9103 

41  42  43 

51  44  17 

52  14  38 

62  39  40 
84  39  58 

9499 
9154 
9131 
9114 
9115 

43  25  37 

49  54  40 

50  24  26 
60  49    2 
82  49  21 

9440 
9169 
9145 
9196 
9196 

45    8  15 
48    5  26 
48  34  35 
58  58  43 
80  59    2 

9453 
9186 
9159 
9139 
9139 

23 

Sun 

a  Arietis 

Saturn 

W. 

E. 

E. 

53  36  50 
39    5  49 
39  31    1 

9591 
9981 
9940 

55  17  34 
37  19  22 
37  43  33 

9537 
9304 
9959 

56  57  56 
35  33  29 
35  56  33 

9559 
9398 
9978 

58  37  57 

33  48  11 

34  10    1 

9568 
9355 
9998 

XVI. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

• 

« 
A     . 

*»  ja 
°  1 

Q 

9 

Name  and  Direction 
of  Object. 

Midnight 

P.L. 

of 

Diff. 

xv*. 

PL 

of 

Diff. 

xvmh 

P.L. 

of 

Diff. 

XXF*. 

P.L. 

of 

Diff. 

Sun 

E. 

O           /        II 

119  20  48 

3455 

O           /        // 

117  59  34 

3451 

O          1         II 

116  38  15 

3445 

115  16  49 

3438 

10 

Mars 
Pollux 
Regulus 
Antares 

Sun 

W. 
W. 

W. 

E. 

E. 

92    6  50 
71  22  39 
34  21    0 
65  40  50 
108  27  44 

9994 
3085 
3070 
3025 
3401 

93  38  39 
72  51    7 
35  49  46 
64  11    8 
107    5  29 

9916 
3075 
3057 
3017 
3393 

95  10  37 
74  19  47 
37  18  48 
02  41  16 
105  43    4 

9909 
3065 

3045 
3009 
3383 

96  42  45 
75  48  39 
38  48    5 
61  11  14 
104  20  28 

9900 

3056 
3033 
3000 
3372 

11 

Pollux 

Regulus 

Antares 

Sun 

W. 

w. 

E. 
E. 

83  16  12 
46  18  24 
53  38  14 
97  24  25 

3001 
9960 
9969 
3317 

84  46  24 
47  49  16 
52    7    1 
96    0  33 

9989 

9955 
9941 
3304 

86  16  51 

49  20  25 

50  35  34 
94  36  26 

9976 
9941 

9930 
3991 

87  47  34 
50  51  52 
49    3  53 
93  12    4 

9963 
9997 
9918 
3976 

12 

Pollux 
Regulus 
Antares 
Sun 

W. 
W. 
E. 
E. 

95  25  16 
58  33  41 
41  21  43 

86    6    0 

9894 
S859 
9858 
3909 

96  57  42 
60    7    1 
39  48  30 
84  39  53 

9880 
9837 
9845 
3188 

98  30  26 
61  40  41 
38  15    0 
83  13  27 

9866 
9891 
9831 
3170 

100    3  28 
63  14  42 
36  41  13 
81  46  42 

9880 
9805 
9819 
3153 

13 

Regulus 
Antares 
Sun 

W. 

E. 

E. 

71  10  16 
28  48  14 
74  27  41 

9718 
9750 
3083 

72  46  32 
27  12  52 

72  58  46 

9701 
9748 
3044 

74  23  11 
25  37  16 
71  29  28 

9699 

9739 
3096 

76    0  15 
24    1  28 

69  59  47 

9664 
9739 
3006 

14 

Regulus 
Spica 

Sun 

W. 
W. 
E. 

84  11  50 
30  10  32 
62  25  14 

9570 
9556 
9907 

85  51  26 
31  50  27 
60  53    4 

9551 
9537 
9687 

87  31  29 
33  30  49 
59  20  29 

9531 
9517 
9867 

89  11  59 
35  11  39 
57  47  28 

9519 
9497 
9846 

15 

Regulus 
Spica 

Sun 

W. 
W. 
E. 

97  41    8 
43  42  40 
49  55  50 

9417 
9400 
9747 

99  24  18 
45  26  15 
48  20  12 

9398 
9380 
9797 

101    7  56 
47  10  18 
46  44    8 

9380 
9708 

102  52    0 
48  54  48 
45    7  39 

9361 
9343 
2689 

16 

Regulus 
Spica 

Sun 

W. 
W. 

E. 

111  38  53 
57  44    2 
36  59    1 

9973 
9959 
9601 

113  25  32 
59  31  12 
35  20    7 

9957 
9935 
9565 

115  12  35 

61  18  48 
33  40  52 

9941 
9918 
9570 

117    0    2 
63    6  49 
32    1  16 

9995 

9901 
9556 

17 

Regulus 

Spica 

Sun 

W. 
W. 
E. 

126    2  51 
72  12  52 
23  38  59 

6155 
9196 
9507 

127  52  26 
74    3  11 
21  57  56 

9144 
9113 
9504 

129  42  18 
75  53  51 

20  16  49 

9133 
9099 
9505 

131  32  27 
77  44  51 
18  35  43 

9199 
9087 
3519 

21 

Sun 

a  Arietis 
Saturn 
Jupiter 
Aldebaran 

W. 

E. 

E. 

E. 

E. 

33    4  47 

60  57  27 

61  30  12 
71  57    7 
93  57  11 

9384 
9090 

9073 
2060 
9009 

34  48  45 
59    6  12 
59  38  32 
70    5    6 
92    5  14 

9391 
9101 
9083 
9070 
9079 

36  32  33 
57  15  15 
57  47    7 
68  13  20 
90  13  31 

9398 
9113 
9094 
9080 
9081 

38  16  10 
55  24  36 
55  55  59 
66  21  50 
88  22    3 

9408 
9196 
9106 
9090 
9099 

22 

Sun 

a  Arietis 
Saturn 
Jupiter 
Aldcbaran 

W. 

E. 

E. 

E. 

E. 

46  50  35 
46  16  37 
46  45    6 
57    8  43 
79    9    3 

9465 
9203 
9174 
9159 
9153 

48  32  37 
44  28  14 
44  55  59 
55  19    3 
77  19  24 

9478 
9990 
9189 
9J66 
9166 

50  14  21 

42  40  17 

43  7  15 
53  29  44 
75  30    5 

9499 
9939 
9905 
9180 
9180 

51  55  46 

40  52  48 

41  18  55 
51  40  47 
73  41    8 

9507 
9960 
9923 
S195 
9  J  94 

23 

Sun 

a  Arietis 

Saturn 

W. 

E. 

E. 

60  17  36 
32    3  31 
32  23  58 

9584 
9383 
9319 

61  56  53 
30  19  32 
30  38  26 

9601 
9414 
9342 

63  35  47 
28  36  17 
28  53  27 

9616 
9448 
9966 

65  14  18 

26  53  50 

27  9    3 

9634 
2485 
9399 

18 
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XVII 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

of  the 
mth. 

P.L. 

P.L. 

P.L. 

P.L. 

K*me  and  Direction 

Noon. 

of 

TITh. 

of 

VP>. 

of 

EH*- 

of 

1* 

23 

of  Ottfeet 

Diff. 

Diff. 

Diff. 

Diff. 

Jupiter 

E. 

O           /         // 

49  52  12 

9810 

o          /       // 

48    3  59 

9995 

O          /        // 

46  16    9 

9941 

44  28  43 

9957 

Aldebaran 

E. 

71  52  32 

9810 

70    4  19 

9995 

68  16  28 

9940 

66  29    0 

9956 

Mars 

E. 

90  25  21 

9167 

88  36    4 

8189 

86  47  10 

9198 

84  58  39 

9914 

24 

Sun 

W. 

66  52  27 

9851 

68  30  13 

9669 

70    7  35 

9686 

71  44  34 

9703 

Fomalhaut 

W. 

45  55  19 

3319 

47  19  17 

3973 

48  44    0 

3939 

50    923 

3911 

Jupiter 

E. 

35  37  32 

9349 

33  52  33 

9359 

32    7  59 

9378 

30  23  52 

9396 

Aldebaran 

E. 

57  37  39 

9339 

55  52  36 

9357 

54    7  59 

9374 

52  23  47 

9399 

Mars 

E. 

76    2    1 

9996 

74  15  55 

9319 

72  30  13 

8399 

70  44  56 

9346 

25 

Sun 

W. 

79  43  41 

9791 

81  18  21 

9806 

82  52  39 

3895 

84  26  34 

9843 

Fomalhaut 

W. 

57  23    5 

3197 

58  50  42 

3119 

60  18  29 

3113 

61  46  23 

3109 

a  Pega&i 

W. 

36  15  49 

9859 

37  49    9 

9838 

39  22  48 

9898 

40  56  40 

9890 

« 

Mars 

E. 

62    4  44 

9433 

60  21  56 

9460 

58  39  32 

9467 

56  57  33 

9485 

Aldebaran 

E. 

43  49  13 

9483 

42    7  36 

9509 

40  26  26 

9599 

38  45  43 

9541 

Pollux 

E. 

86    227 

9519 

84  21  30 

9599 

82  40  57 

9545 

81    0  47 

9569 

26 

Sun 

W. 

92  10  37 

9997 

93  42  22 

9943 

95  13  46 

9960 

96  44  49 

9976 

Fomalhaut 

W. 

69    629 

3111 

70  34  25 

3115 

72    2  16 

3190 

73  30    1 

3196 

a  Pegasi 

W. 

48  47  24 

9615 

50  21  32 

9819 

51  55  35 

9894 

53  29  32 

8828 

Mars 

E. 

48  33  43 

9579 

46  54    9 

9589 

45  14  59 

2607 

43  36  13 

9624 

Pollux 

E. 

72  45  39 

9645 

71    7  45 

9669 

69  30  14 

9678 

67  53    5 

9685 

27 

Suit 

W. 

104  15  11 

3058 

105  44  19 

3067 

107  13    9 

8089 

108  41  41 

3096 

Fomalhaut 

W. 

80  46  44 

3166 

82  13  34 

3175 

83  40  13 

3184 

85    6  41 

3194 

• 

a  Pegasi 

w. 

61  17  21 

9863 

62  50  27 

9879 

64  23  22 

9880 

65  56    7 

9888 

Mars 

E. 

35  28  19 

9713 

33  51  57 

9739 

32  15  59 

9750 

30  40  26 

9771 

Pollux 

E. 

59  52  51 

9778 

58  17  54 

9794 

56  43  18 

9811 

55    9    4 

9898 

Regulus 

E. 

96  25    2 

9703 

94  48  26 

9716 

93  12    7 

S799 

91  36    5 

9741 

28 

Sun 

W. 

116    0  11 

3163 

117  27    5 

3175 

118  53  44 

3188 

120  20    8 

3199 

a  Arietis 

W. 

29  59    0 

9990 

31  30  54 

9919 

33    2  49 

9919 

34  34  44 

9991 

Saturn 

W. 

28  39  25 

9864 

30  12  30 

9869 

31  45  29 

9875 

33  18  20 

9880 

Pollux 

E. 

47  23  24 

9915 

45  51  24 

9933 

44  19  47 

9959 

42  48  34 

9979 

Regulus 

E. 

8340    1 

9801 

82    5  35 

9613 

80  31  24 

9894 

78  57  27 

9835 

29 

a  Arietis 

W. 

42  13  24 

9939 

43  44  53 

9944 

45  16  16 

9950 

46  47  32 

9954 

Saturn 

W. 

41    0  35 

9914 

42  32  36 

9991 

44    4  28 

U996 

45  36  11 

9935 

Jupiter 

W. 

30  11  32 

9903 

31  43  47 

9911 

33  15  52 

9919 

34  47  47 

9996 

Pollux 

E. 

35  19    I 

3086 

33  50  34 

3114 

32  22  41 

3143 

30  55  24 

3178 

Regulus 

E. 

71  11     5 

9885 

69  38  27 

9894 

68    6    1 

9904 

66  33  47 

9919 

30 

a  Arietis 

W. 

54  22  16 

9981 

55  52  53 

9986 

57  23  23 

9991 

58  53  47 

9997 

Saturn 

W. 

53  12  37 

9968 

54  43  30 

9974 

56  14  15 

9981 

57  44  52 

9986 

Jupiter 

W. 

42  25    4 

9969 

43  56    5 

9969 

45  26  57 

9975 

46  57  41 

9981 

Aldebaran 

W. 

21  25    1 

3067 

22  53  51 

3056 

24  22  54 

3050 

25  52    5 

3045 

Regulus 

E. 

58  55  24 

9955 

57  24  15 

9964 

55  53  17 

9979 

54  22  29 

3979 

31 

a  Arietis 

W. 

66  24  11 

3091 

67  53  58 

3095 

69  23  40 

3030 

70  53  16 

3034 

Saturn 

W. 

65  16  10 

3014 

66  46    5 

3019 

68  15  54 

3094 

69  45  37 

3099 

Jupiter 

W. 

54  29  25 

3011 

55  59  24 

3016 

57  29  17 

3091 

58  59    4 

3096 

Aldebaran 

W. 

33  18  53 

3041 

34  48  15 

3041 

36  17  37 

3049 

37  46  58 

3043 

■ 

Regulus 

E. 

46  50  49 

3017 

45  20  57 

9094 

43  51  14 

3039 

42  21  41 

9039 

xvin. 
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GREENWICH  MEAN  TIME. 

LUNAE  DISTANCES. 

*J 

P.L. 

P.L. 

P.L. 

P.L. 

23 

Name  and  Direction 
of  Object. 

Midnight 

of 

Diff. 

xv*. 

of 
Diff 

xvmb 

of 
DUT. 

XXP> 

of 
Diff. 

Jupiter 

E. 

O          /        // 

42  41  40 

8973 

Oil) 

40  55    1 

8990 

O          /       /» 

39    8  47 

8307 

O          /         /' 

37  22  57 

8394 

Aldebaran 

£. 

64  41  56 

8879 

62  55  15 

QOOO 

61    8  59 

8305 

59  23    7 

9399 

Mars 

£. 

83  10  32 

8829 

81  22  48 

9845 

79  35  28 

8969 

77  48  32 

9979 

24 

Sun 

W. 

73  21  10 

0790 

74  57  23 

8738 

76  33  12 

9756 

78    8  38 

8773 

Fomalhaut 

W. 

51  35  19 

3167 

53    1  44 

3166 

54  28  32 

3151 

55  55  40 

3137 

Jupiter 

£. 

28  40  11 

9415 

26  56  57 

8434 

25  14  11 

9454 

23  31  53 

8475 

Aldebaran 

E. 

50  40    1 

8410 

48  56  40 

8486 

47  13  45 

8446 

45  31  16 

8465 

Mars 

E. 

69    0    4 

8364 

67  15  37 

8361 

65  31  35 

8398 

63  47  57 

8415 

25 

Sun 

W. 

86    0    6 

8860 

87  33  16 

9876 

89    6    5 

9894 

90  38  32 

9911 

Fomalhaut 

W. 

63  14  22 

3106 

64  42  24 

3105 

66  10  27 

3106 

67  38  29 

3108 

a  Pegasi 

W. 

42  30  42 

8615 

44    4  50 

8813 

45  39    1 

8619 

47  13  13 

9813 

Mars 

E. 

55  15  59 

8508 

53  34  49 

8590 

51  54    3 

8537 

50  13  41 

8554 

Aldebaran 

E. 

37    5  27 

8561 

35  25  38 

8589 

33  46  18 

8603 

32    7  27 

9694 

Pollux 

E. 

79  21    0 

8579 

77  41  36 

8595 

76    2  34 

8618 

74  23  55 

8699 

26 

Sun 

W. 

98  15  32 

8901 

99  45  56 

8007 

101  16    0 

3099 

102  45  45 

3038 

Fomalhaut 

W. 

74  57  39 

3133 

76  25    9 

3140 

77  52  30 

3148 

79  19  42 

3156 

a  Pegasi 

W. 

55    3  S3 

8635 

56  37    6 

8849 

58  10  40 

veto 

59  44    5 

9855 

Mars 

E. 

41  57  51 

8641 

40  19  52 

9659 

38  42  17 

8677 

37    5    6 

9895 

Pollux 

E. 

66  16  18 

8711 

64  39  53 

8799 

63    3  51 

8744 

61  28  10 

9761 

27 

Sun 

W. 

110    9  56 

3110 

HI  37  54 

3193 

113    5  36 

3137 

114  33    1 

3149 

Fomalhaut 

W. 

86  32  57 

3905 

87  59    0 

3817 

89  24  49 

5KMQ 

90  50  24 

9941 

a  Pegasi 

W. 

67  28  41 

8697 

69    1    4 

9906 

70  33  15 

9915 

72    5  15 

8994 

Mars 

E. 

29    5  20 

9799 

27  30  41 

9814 

25  56  31 

8838 

24  22  52 

9863 

Pollux 

E. 

53  35  12 

8644 

52    1  41 

8669 

50  28  33 

8879 

48  55  47 

9897 

Regulus 

E. 

90    0  20 

8754 

88  24  52 

9766 

86  49  40 

9778 

85  14  43 

9789 

26 

Sun 

W. 

121  46  18 

3811 

123  12  14 

3893 

124  37  56 

3835 

126    3  24 

3946 

a  Arietis 

W. 

36    6  36 

8994 

37  38  25 

8997 

39  10  10 

8931 

40  41  50 

9935 

Saturn 

W. 

34  51     4 

8687 

36  23  40 

9AQ4 

37  56    7 

9901 

39  28  25 

3907 

Pollux 

E. 

41  17  46 

8999 

39  47  23 

3014 

38  17  27 

3036 

36  47  59 

3069 

Regulus 

E. 

77  23  44 

8645 

75  50  15 

8855 

74  16  59 

8666 

72  43  56 

9875 

29 

a  Arietis 

W. 

48  18  42 

8980 

49  49  45 

8965 

51  20  42 

9970 

52  51  32 

9975 

Saturn 

W. 

47    7  45 

8949 

48  39  10 

8949 

50  10  27 

9955 

51  41  36 

9969 

Jupiter 

W. 

36  19  33 

8933 

37  51  10 

8941 

39  22  37 

8948 

40  53  55 

9955 

Pollux 

E. 

29  28  48 

3914 

28    2  56 

3956 

26  37  53 

3304 

25  13  46 

3358 

Regulus 

E. 

65    1  44 

8991 

63  29  52 

8931 

61  58  12 

9939 

60  26  43 

8947 

30 

a  Arietis 

W. 

60  24    4 

9001 

61  54  15 

3006 

63  24  20 

3019 

64  54  18 

3016 

Saturn 

W. 

59  15  22 

8999 

60  45  45 

9998 

62  16    0 

3004 

63  46    8 

3009 

Jupiter 

W. 

48  28  17 

9988 

49  58  45 

8993 

51  29    6 

3000 

52  59  19 

9005 

Aldebaran 

W. 

27  21  22 

3049 

28  50  43 

3040 

30  20    6 

3039 

31  49  30 

3040 

Regulus 

E. 

52  51  50 

9967 

51  21  21 

8994 

49  51     1 

3001 

48  20  50 

3009 

31 

a  Arietis 

W. 

72  22  47 

3039 

73  52  12 

3043 

75  21  32 

3047 

76  50  47 

3051 

Saturn 

W. 

71  15  14 

3034 

72  44  45 

3038 

74  14  11 

3043 

75  43  31 

3047 

Jupiter 

W. 

60  28  44 

3031 

61  58  18 

3036 

63  27  46 

3040 

64  57    9 

3045 

Aldebaran 

W. 

39  16  17 

3045 

40  45  34 

9047 

42  14  48 

3050 

43  43  59 

3059 

Regulus 

E. 

40  42  17 

3047 

39  23    3 

3055 

37  53  58 

3063 

36  25    3 

9071 

20 
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AT  GREENWICH  APPARENT  NOON. 


• 

• 

M 

S 

1 

| 

» 

5 

• 

%* 

«M 

O 

o 

>» 

>» 

c9 

& 

1 

Wed. 

Thur. 

2 

Frid. 

3 

Sat. 

4 

Sun. 

5 

Mon. 

6 

Tues. 

7 

Wed. 

8 

Thur. 

9 

Frid. 

10 

Sat. 

11 

Sun. 

12 

Mon. 

13 

Tues. 

14 

Wed. 

15 

Thur. 

16 

Frid. 

17 

Sat. 

18 

Sun. 

19 

Mon. 

20 

Tues. 

21 

Wed. 

22 

Thur. 

23 

Frid. 

24 

Sat. 

25 

Sun. 

26 

Mon. 

27 

Tues. 

28 

Wed. 

29 

THE  SUN'S 


'  Apparent 
Bight  Ascension. 


h     m       s 

21  0  15.39 
21  4  19.21 
21  8  22.20 

21  12  24.37 
21  16  25.72 
21  20  26.27 

21  24  26.02 
21  28  24.99 
21  32  23.18 

21  36  20.59 
21  40  17.25 
21  44  13.16 

21  48  8.33 
21  52  2.77 
21  55  56.48 

21  59  49.48 

22  3  41.76 
22  7  33.34 

22  11  24.24 
22  15  14.46 
22  19  4.01 

22  22  52.92 
22  26  41.18 
22  30  28.81 

22  34  15.83 
22  38  2.25 
22  41  48.09 
22  45  33.39 

22  49  18.10 


Diff.  for 
lHour. 


A 

10.J76 
10.142 
10.107 

10.073 
J  0.040 
10.007 

9.974 
9.941 
9.909 

9.877 
9.84G 
9.815 

9.784 
9.753 
9.782 

9.692 
9.663 
9.634 

9.606 
9.578 
9.551 

9.524 
9.497 
9.472 

9.447 
9.423 
9.399 
9.376 

9.353 


Apparent 
Declination. 


S.  17  2  12.5 

16  44  55.2 

16  27  20.5 

16  9  28.5 

15  51  19.9 

15  32  55.0 

15  14  14.1 

14  55  17.6 

14  36  6.1 

14  16  39.8 

13  56  59.3 

13  37  4.8 

13  16  56.9 

12  56  36.0 

12  36  2.5 

12  15  16.8 

11  54  19.6 

11  33  11.1 

11  11  51.7 

10  50  21.8 

10  28  42.0 

10  6  52.8 

9  44  54.1 

9  22  46.8 

9  0  31.3 

8  38  7.9 

8  15  37.0 

7  52  58.9 

S.  7  30  14.1 


Pitt  for 
lHoar. 


+42.83 
43.57 
44.30 

+  45.00 
45.70 
46.37 

+  47.04 
47.67 

48.28 

+  48.89 
49.48 
50.04 

+  50.60 
51.13 
51.65 

+  52.14 
52.62 
53.07 

+  53.53 
53.94 
54.36 

+  54.74 
55.11 
55.47 

+  55.81 
56.13 
56.44 
56.73 

+57.00 


Senii- 
diameter. 


// 


6  15.98 

6  15.83 

6  15.67 

6  15.51 

6  15.35 

6  15.17 

6  14.99 

6  14.81 

6  14.63 

6  14.44 

6  14.24 

6  14.05 

6  13.85 

6  13.65 

6  13.44 


13.24 
13.03 
6  12.82 


6 
6 


6  12.60 

6  12.39 

6  12.17 

6.11.95 

6  11.73 

6  11.51 

6  11.28 

6  11.05 

6  10.81 

6  10.58 


16  10.34 


Sidereal 
Time  of 

Semi- 
diameter 
Pawing 
Meridian. 


68.24 
68.13 
68.01 

67.90 
67.78 
67.67 

67.55 
67.44 
67.33 

67.22 
67.11 
67.00 

66.89 
66.78 
66.68 

66.57 
66.47 
66.37 

66.27 
66.17 
66.08 

65.99 
65.90 
65.81 

65.73 
65.65 
65.57 
65.49 

65.42 


Equation  of 

Time, 

to  be 

Added  to 

Apparent 

Time. 


m      h 

13  51.41 

13  58.65 

14  5.06 

14  10.66 
14  15.45 
14  19.43 

14  22.62 
14  25.02 
14  26.66 

14  27.53 
14  27.63 
14  26.98 

14  25.61 
14  23.50 
14  20.66 

14  17.11 
14  12.85 
14  7.89 

14  2.25 
13  55.93 
13  48.95 

13  41.32 
13  33.05 
13  24.16 

13  14.65 
13  4.54 
12  53.87 
12  42.63 

12  30.84 


Diff.  for 
lHoar. 


8 

0.318 
0.284 
0,250 

0.216 
0.183 
0.150 

0.117 
0.084 
0.052 

0.020 
0.011 
0.042 

0.073 
0.104 
0.134 

0.164 
0.193 
0.222 

0.250 
0.278 
0.305 

0.332 
0.359 
0.384 

0.409 
0.433 
0.457 
0.480 

0.503 


Note.— The  mean  time  of  semidiaroeter  passing  may  be  fonud  by  subtracting  0-.18  from  the  sidereal  time. 
The  sign  -f*  prefixed  to  the  hourly  change  of  declination  indicates  that  south  declinations  are  decreasing. 


II. 
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AT  GREENWICH  MEAN  NOON. 

• 

• 

THE 

SUN'S 

i 

© 

1 

4 

a 
o 

O 
P 

Equation  of 

Time, 

to  be 

Subtracted 

from 
Mean  Time. 

Ditt  for 
1  Hour. 

Sidereal 

Time, 

or 

Right  Ascension 

of 

Mean  San. 

Apparent 
Bight  Ascension. 

Diff.  for 
1  Hoar. 

Apparent 
Declination. 

Dift  for 
1  Honr. 

Wed. 

1 

h     m       8 

21     0  13.04 

8 

10.175 

S.  17°    2  22.4 

+  42.82 

m       s 

13  51.34 

8 

0.318 

h      in       s 

20  46  21.70 

Thur. 

2 

21     4  16.84 

10.141 

16  45     5.4 

43.57 

13  58.58 

0.284 

20  50  18.26 

Frid. 

3 

21     8  19.82 

10.  J  07 

16  27  30.9 

44.30 

14     5.01 

0.250 

20  54  14.81 

Sat. 

4 

21  12  21.98 

10.073 

16     9  39.2 

+  44.99 

14  10.61 

0.216 

20  58  11.37 

Sun. 

5 

21  16  23.33 

10.040 

15  51  30.8 

45.69 

14  15.41 

0.183 

21     2     7.92 

Mon. 

6 

21  20  23.88 

10.007 

15  33     6.1 

46.36 

14  19.40 

0.150 

21     6     4.48 

Tues. 

7 

21  24  23.63 

9  974 

15  14  25.4 

+  47.03 

14  22.60 

0.117 

21   10     1.03 

Wed. 

8 

21  28  22.60 

9.941 

14  55  29.1 

47.66 

14  25.01 

0.064 

21   13  57.59 

Thur. 

9 

21  32  20.79 

9.909 

14  36  17.7 

48.28 

14  26.65 

0.052 

21   17  54.14 

Frid. 

10 

21  36  18.21 

9.877 

14  16  51.6 

+  48.88 

14  27.51 

0.020 

21  21  50.70 

Sat. 

11 

21  40  14.88 

9.846 

13  57  11.2 

49.47 

14  27.63 

0.011 

21  25  47.25 

Sun. 

12 

21  44  10.80 

9.815 

13  37  16.9 

50.03 

14  26.99 

0.042 

21  29  43.81 

Mon. 

13 

21  48    5.98 

9.784 

13  17     9.1 

+  50.59 

14  25.63 

0.073 

21  33  40.35 

Tues. 

14 

21  52    0.43 

9.753 

12  56  48.3 

51.12 

14  23.52 

0.104 

21  37  36.91 

Wed. 

15 

21  55  54.16 

9.723 

12  36  14.9 

51.65 

14  20.70 

0.134 

21  41  33.46 

Thur. 

16 

21  59  47.17 

9.693 

12  15  29.3 

+  52.14 

14  17.15 

0.164 

21  45  30.02 

Frid. 

17 

22    3  39.47 

9.664 

11  51  32.1 

52.62 

14  12.90 

0.193 

21  49  26.57 

Sat. 

18 

22    7  31.07 

9.635 

11  33  23.6 

53.07 

14    7.94 

0.222 

21  53  23.13 

Sun. 

19 

22  11  21.99 

9.607 

11   12    4.2 

+  53.53 

14    2.31 

0.250 

21  57  19.68 

Mon. 

20 

22  15  12.23 

9.579 

10  50  34.3 

53.96 

13  55.99 

0.278 

22     1  16.24 

Tues. 

21 

22  19     1.81 

9.552 

10  28  54.5 

54.36 

13  49.02 

0.305 

22     5  12.79 

Wed. 

22 

22  22  50.74 

9.525 

10    7     5.3 

+  54.74 

13  41.39 

0.332 

22     9    9.35 

Thur. 

23 

22  26  39.03 

9.498 

9  45    6.5 

55.11 

13  33.14 

0.359 

22  13    5.89 

Frid. 

24 

22  30  26.69 

9.473 

9  22  59.2 

55.47 

13  24.24 

0.384 

22  17     2.45 

Sat. 

25 

22  34  13.74 

9.448 

9    0  43.6 

+  55.81 

13  14.74 

0.409 

22  20  59.00 

Sun. 

26 

22  38    0.19 

9.424 

8  38  20.1 

56.13 

13    4.63 

0.433 

22  24  55.56 

Mon. 

27 

22  41  46.06 

9.400 

8  15  49.1 

56.44 

12  53.96 

0.457 

22  28  52.10 

Tues. 

28 

22  45  31.39 

9.377 

7  53  10.9 

56.73 

12  42.73 

0.480 

22  32  48.66 

Wed. 

29 

22  49  16.15 

9.354 

S.    7  30  26.0 

+  57.01 

12  30.94 

0.503 

22  36  45.21 

Note.— Th> 
The  sign  + 
dee 

b  semldi&meter  for  n 
prefixed  to  the  bom 
rearing. 

seen  noon 
riy  changi 

may  be  assumed  the  same  as  tl 
b  of  declination  indicates  that 

aat  for  apparent 
•  eoath  declinati 

noon, 
ons  are 

Biff,  for  1  Honr, 
+  9".8565. 
(Table  m.) 
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FEBRUARY,   1882, 


III. 


AT  GREENWICH  MEAN  NOON. 


1 

A 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 
28 

29 


3 


« 

A 


© 


32 
33 
34 

35 
36 
37 

38 
39 
40 

41 
42 
43 

44 
45 
46 

47 
48 
49 

50 
51 
52 

53 
54 
55 

56 
57 

58 
59 

60 


THE  SUN'S 


TRUE  LONGITUDE. 


// 


312  35  33.4 

313  36  23.0 

314  37  11.3 

315  37  58.5 

316  38  44.6 

317  39  29.6 

318  40  13.4 

319  40  56.1 

320  41  37.8 

321  42  18.5 

322  42  58.1 

323  43  36.5 

324  44  13.7 

325  44  49.7 

326  45  24.4 

327  45  57.8 

328  46  29.7 

329  47    0.1 

330  47  28.9 

331  47  55.9 

332  48  21.1 

333  48  44.5 

334  49     6.0 

335  49  25.5 

336  49  43.0 

337  49  58.5 

338  50  12.0 

339  50  23.4 

340  50  32.7 


35  11.7 

36  1.2 

36  49.4 

37  36.5 

38  22.4 

39  7.3 

39  51.0 

40  33.6 

41  15.2 

41  55.7 

42  35.2 

43  13.5 

43  50.6 

44  26.5 

45  1.0 

45  34.3 

46  6.1 

46  36.4 

47  5.1 
47  32.0 

47  57.1 

48  20.4 

48  41.8 

49  1.2 

49  18.6 
49  34.0 

49  47.4 

49  58.7 

50  7.9 


DUE  far 
1  Hoar. 


52.09 
52.04 
51.99 

51.95 
51.90 
51.65 

51.80 
51.75 
51.71 

51.66 
51.62 
51.57 

51.52 
51.47 
51.42 

51.36 
51.30 
51.23 

61.16 
51.09 
51.01 

50.93 
50.85 
50.77 

50.69 
50.61 
50.52 
50.43 


150.34 


LATITUDE. 


// 


-0.05 
0.13 
0.18 

-0.20 
0.20 
0.16 

-0.10 
-0.01 
+  0.09 

+  0.22 
0.35 
0.48 

+  0.61 
0.72 
0.82 

+  0.88 
0.92 
0.94 

+  0.91 
0.86 
0.78 

+  0.69 
0.57 
0.44 

+  0.30 

0.17 

+  0.04 

-0.08 

-0.17 


Logarithm 

of  the 

Radius  Vector 

of  the 

Earth. 


9.9937321 
9.9937990 
9.9938683 

9.9939400 
9.9940141 
9.9940906 

9.9941694 
9.9942504 
9.9943334 

9.9944182 
9.9945047 
9.9945928 

9.9946822 
9.9947727 
9.9948644 

9.9949570 
9.9950508 
9.9951454 

9.9952408 
9.9953371 
9.9954342 

9.9955321 
9.9956310 
9.9957309 

9.9958320 
9.9959343 
9.9960379 
9.9961429 

9.9962493 


DUE  for 
lHour. 


+  27.4 
28.4 
29.4 

+  30.4 
31.4 
32.4 

+  33.3 
34.2 
35.0 

+  35.7 
36.4 
37.0 

+  37.5 
38.0 
38.5 

+  38.8 
39.2 
39.5 

+  39.9 
40.2 
40.6 

+  41.0 
41.4 
41.9 

+  42.4 
42.9 
43.4 
44.0 

+  44.6 


Mean  Tine 

of 

Sidereal  Noon. 


h      m        ii 

3  13  6.58 
3  9  10.67 
3     5  14.76 

3     1   18.85 

2  57  22.94 

2  53  27.03 

2  49  31.12 

2  45  35.21 

2  41  39.31 

2  37  43.40 

2  33  47.49 

2  29  51.58 

2  25  55.68 

2  21  59.77 

2  18    3.86 

2  14    7.95 

2  10  12.04 
2    6  16.13 

2  2  20.22 

1  58  24.31 

1  54  28.41 

1  50  32.50 

1  46  36.59 

1  42  40.68 

1  38  44.78 

1  34  48.87 

1  30  52.96 

1  26  57.05 

I  23  1.15 


Not*.— The  numbers  in  column  X  correspond  to  the  true  equinox  of  the  date,  in  column  *'  to 
the  mean  equinox  of  January  0*.0. 


Diff.  for  1  Hour, 
—  9^8296. 
(Table  LL) 
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GREENWICH  MEAN  TIME. 

i 

THE 

MOON'S 

3 

« 

8EMIDIAMETER. 

HORIZONTAL 

,  PARALLAX. 

UPPER  TRANSIT. 

AGE. 

Noon. 

Midnight. 

Noon. 

Diff.  for 
lHonr. 

Midnight 

Diff.  for 
1  Hour. 

Meridian  of 
Greenwich. 

Biff,  for 
1  Hoar. 

Noon. 

1 
2 
3 

14  49.9 
14  46.5 
14  44.5 

14  48.0 

14  45.3 
14  44.0 

54'  19.0 
54    6.6 
53  59.2 

-  o".62 
0.42 

-  0.21 

54'  12.2 
54    2.3 
53  57.3 

-0.52 

0.31 

-0.11 

h      m 

11   13.3 

11  58.0 

12  41.0 

1.90 
1.82 
1.76 

1    12.8 
13.8 
14.8 

4 
5 

6 

14  43.8 

14  44.7 
14  47.1 

14  44.0 
14  45.7 
14  49.1 

53  56.7 

53  59.8 

54  8.9 

+  0.01 
0.25 
0.52 

53  57.5 

54  3.5 
54  16.0 

+  0  13 
0.38 
0.66 

13  22.8 

14  4.0 
14  45.4 

1.72 
1.71 
1.74 

15.8 
16.8 
17.8 

7 
8 
9 

14  51.5 

14  57.9 

15  6.5 

14  54.4 

15  2.0 
15  11.7 

54  24.9 

54  48.5 

55  20.1 

+  0.82 
1.15 
1.48 

54  35.7 

55  3.3 
55  39.0 

+  0.98 
1.31 
1.65 

15  27.8 

16  12.0 

16  58.7 

1.80 
1.89 
2.01 

18.8 
19.8 
20.8 

10 
11 
12 

15  17.4 
15  30.3 
15  45.0 

15  23.6 
15  37.5 
15  52.7 

55  59.9 

56  47.4 

57  41.3 

+  1.82 
2.12 
2.34 

56  22.8 

57  13.7 

58  9.8 

+  1.97 
2.24 
2.39 

17  48.4 

18  41.6 

19  37.9 

2.15 
2.29 

2.40 

21.8 
22.8 
23.8 

13 
14 
15 

16    0.6 
16  16.0 
16  29.7 

16     8.4 
16  23.2 
16  35.5 

58  38.6 

59  35.2 

60  25.7 

+  2.40 
2.27 
1.90 

59  7.3 

60  1.6 
60  46.8 

+  2.37 
2.12 
1.61 

20  36.4 

21  35.9 

22  34.9 

2.47 
2.47 
2.43 

24.8 
25.8 
26.8 

16 
17 

18 

16  40.2 
16  46.0 
16  46.3 

16  43.7 
16  46.8 
16  44.3 

61     4.1 
61  25.3 
61  26.4 

+  1.27 
+  0.49 
-0.38 

61  17.0 
61  28.4 
61  19.2 

+  0.90 
+  0.05 
-0.80 

23  32.6 

6 
0  28.7 

2.37 
2.30 

27.8 

28.8 
04 

19 
20 
21 

16  41.0 
16  310 
16  17.5 

16  36.5 
16  24.6 
16  10.0 

61     7.2 
60  30.4 
59  40.9 

-  1.19 
1.84 
2.25 

60  50.7 
60    6.9 
59  13  2 

-1.54 
2.07 
2.36 

1  23.4 

2  17.3 

3  10.8 

2.26 
2.23 
2.23 

1.4 
2.4 
3.4 

22 
23 
24 

16    2.1 
15  46.4 
15  31.5 

15  54.3 

15  38.8 
15  24.6 

58  44.5 
57  46.6 
56  51.8 

-  2.41 
2.38 
2.18 

58  15.4 
57  18.6 
56  26.6 

-2.42 

2.29 
2.05 

4    4.3 

4  57.8 

5  51.1 

2.23 
2.23 
2.21 

4.4 
5.4 
6.4 

25 

26 
27 

15  18.2 
15    7.0 
14  58.1 

15  12.3 
15    2.3 
14  54.5 

56    3.1 
55  21.8 
54  49.2 

-1.90 
1.54 
1.19 

55  41.4 
55    4.4 
54  36.0 

-1.72 
1.36 
1.01 

6  43.6 

7  34.7 

8  23.9 

2.16 
2.09 
2.00 

7.4 
8.4 

9.4 

1 

28 
29 

14  51.5 
14  47.1 

14  49.0 
14  45.6 

54  24.9 
54    8.6 

-  0.84 
-0.53 

54  15.8 
54    3.2 

-0.68 
-0.38 

9  11.0 
9  56.1 

1.92 
1.84 

10.4 
11.4 

24 


FEBRUARY,  1882. 


GREENWICH  MEAN  TIME. 

■ 

THE  MOON'S  EIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Sight  Ascension. 

D:ft 
forlm. 

Declination. 

Difll 
for  1  m. 

Hoar. 

Bight  Ascension. 

due: 

forlm. 

Declination. 

Biff, 
for  1  m. 

WEI 

)NE81 

OAT  1. 

FRIDAT  3. 

h    m      8 

8 

O        /        // 

// 

h    m      b 

8 

O          1         II 

« 

0 

7  38  45.20 

9.0438 

N.17  47  49.2 

6.769 

0 

9  13  19.51 

1.9037 

N.ll    7  10.0 

9.653 

1 

7  40  47.74 

9.0407 

17  41    0.7 

6.846 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 
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16  47    4.1 

7479 

20 

16  13  33.37 

94710 

21  13    4.4 

3.030 

21 

14  27  51.44 

9.1957 

16  54  42.6 

7405 

21 

16  15  55.78 

94759 

21  16    2.6 

9409 

22 

14  29  59.13 

9.1307 

17    2  16.7 

7431 

22 

16  18  18.48 

94807 

21  18  53.5 

9.788 

23 

14  32    7.12 
PI 

9.1357 

tIDAl 

3.17    9  46.3 
I  10. 

7.455 

23 

16  20  41.47 
SU 

94855 

NDA1 

8.21  21  37.2 
I   12. 

9467 

0 

14  34  15.41 

9.1408 

S.17  17  1L3 

7478 

0 

16  23    4.74 

94903 

S.21  24  13.5 

9443 

1 

14  36  24.01 

2.1460 

17  24  31.7 

7400 

1 

16  25  28.30 

94950 

21  26  42.4 

9.419 

2 

14  38  32.93 

2.1512 

17  31  47.3 

7490 

2 

16  27  52.14 

9.3996 

21  29    3.8 

9.994 

3 

14  40  42.16 

9.1564 

17  38  58.1 

7.140 

3 

16  30  16.25 

9.4041 

21  31  17.7 

9.169 

4 

14  42  51.70 

9.1616 

17  46    4.1 

7.060 

4 

16  32  40.63 

9.4086 

21  33  24.1 

9.043 

5 

14  45    1.55 

9.1668 

17  53    5.3 

6.978 

5 

16  35    5.28 

9.4131 

21  a5  22.9 

1416 

6 

14  47  11.71 

9.1790 

18    0    1.5 

6.895 

6 

16  37  30.20 

9.4176 

21  37  14.0 

1.798 

7 

14  49  22.19 

9.1779 

18    6  52.7 

6.812 

7 

16  39  55.39 

9.4990 

21  38  57.4 

1.659 

8 

14  51  32.98 

9.1895 

18  13  38.9 

6.797 

8 

16  42  20.84 

9.4963 

21  40  33.1 

1431 

9 

14  53  44.09 

9.1878 

18  20  20.0 

6  649 

9 

16  44  46.54 

9.4305 

21  42     1.1 

1.401 

10 

14  55  55.52 

9.1931 

18  26  55.9 

6455 

10 

16  47  12.50 

9.4347 

21  43  21.2 

1469 

11 

14  58    7.27 

9.1984 

18  33  26.6 

6.468 

11 

16  49  38.70 

9.4388 

21  44  33.3 

1.136 

12 

15    0  19.33 

9.9037 

18  39  52.1 

6480 

12 

16  52    5.15 

9.4499 

21  45  37J> 

1.003 

13 

15    2  31.71 

9.9000 

18  46  12.2 

6.990 

13 

16  54  31.85 

9.4469 

21  46  33.7 

0470 

14 

15    4  44.41 

9.9144 

18  52  26.9 

6.199 

14 

16  56  58.78 

9.4508 

21  47  21.9 

0.737 

15. 

15    6  57.44 

9.9198 

18  58  36.1 

6.108 

15 

16  59  25.95 

9.4547 

21  48    2.1 

0.609 

16 

15    9  10.78 

9.9951 

19    4  39.8 

6.016 

16 

17    1  53.35 

9.4586 

21  48  34.2 

0.467 

17 

15  11  24.45 

9.9304 

19  10  38.0 

5499 

17 

17    4  20.98 

9.4693 

21  48  56.1 

0431 

18 

15  13  38.44 

£3358 

19  16  30.5 

5.897 

18 

17    6  48.83 

9*4660 

21  49  13.9 

0.196 

19 

15  15  52.75 

9.9419 

19  22  17.3 

5.739 

19 

17    9  16.90 

9.4696 

21  49  21.5 

-0.057 

20 

15  18    7.38 

9.9465 

19  27  58.3 

5.636 

20 

17  11  45.18 

9.4739 

21  49  208 

40.081 

21 

15  20  22.33 

9.9518 

19  33  33.6 

5439 

21 

17  14  13.68 

9.4767 

21  49  11.8 

0419 

22 

15  22  37.60 

9.9579 

19  39    3.0 

5.440 

22 

17  16  42.38 

9.4800 

21  48  54.5 

0457 

23 

15  24  53.19 

9.9696 

19  44  26.4 

5.340 

23 

17  19  11.28 

9.4833 

21  48  28.9 

0.497 

24 

i 

15  27    9.11 

9.2680  1 

S.  19  49  43.8 

5.940  1 

24 

17  21  40.37 

9.4865 

8.21  47  54.9 

0.637 

vm. 
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GREENWICH  MEAN  TIME 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Bight  Ascension. 

Diff. 
forlm. 

Declination. 

Dift 
for  1  m. 

Hour. 

Bight  Ascension. 

Diff. 
forlm. 

Declination. 

Diff. 
for  1  m 

MC 

>NDA 

Y  13. 

WEDNESDAY  15. 

h    m      e 

8 

OIH 

// 

h    m      s 

8 

O           /          // 

a 

0 

17  21  40.37 

9.4665 

S.21  47  54.9 

0.637 

0 

19  23    7.39 

94407 

8. 18  31  49.4 

7.497 

1 

17  24    9.66 

2.4897 

21  47  12.5 

0.777 

1 

19  25  39.80 

24397 

18  24  15.5 

7.639 

2 

17  26  39.14 

9.4937 

21  46  21.6 

0.918 

2 

19  28  12.15 

94387 

18  16  £3.6 

7.765 

3 

17  29    8.79 

9.4957 

21  45  22.3 

1.059 

3 

19  30  44.45 

2.5377 

18    8  43.7 

7.898 

4 

17  31  38.62 

9.4986 

21  44  14.5 

1.209 

4 

19  33  16.68 

24366 

18    0  45.8 

8.031 

5 

17  34    8.62 

94014 

21  42  58.1 

1.344 

5 

19  35  48.84 

24354 

17  52  39.9 

8.163 

6 

17  36  38.79 

2.5049 

21  41  33.2 

1.487 

6 

19  38  20.93 

24342 

17  44  26.2 

8.993 

7 

17  39    9.12 

9.5068 

21  39  59.7 

1.630 

7 

19  40  52.94 

25328 

17  36    4.7 

8.493 

8 

17  41  39.61 

94094 

21  38  17.6 

1.773 

8 

19  43  24.87 

24314 

17  27  35.4 

8459 

9 

17  44  10.25 

24118 

21  36  27,0 

1.916 

9 

19  45  56.71 

94300 

17  18  58.4 

8.680 

10 

17  46  41.03 

2.5143 

21  34  27.7 

9.060 

10 

19  48  28.47 

94285 

17  10  13.8 

8.807 

11 

17  49  11.96 

2.5166 

21  32  19.8 

9.904 

11 

19  51    0.13 

24269 

17     1  21.6 

8.933 

12 

17  51  43.03 

9.5189 

21  30    3.2 

9.349 

12 

19  S3  31.70 

24253 

16  52  21.9 

9.058 

13 

17  54  14.23 

24210 

21  27  37.9 

9.494 

13 

19  56    3.17 

24237 

\6  43  14.7 

9.181 

14 

17  56  45.55 

9.5290 

21  25    3.9 

9.638 

14 

19  58  34.54 

24919 

16  34    0.2 

9403 

15 

17  59  16.99 

2.5250 

21  22  21.3 

9.783 

15 

20    1    5.80 

24202 

16  24  38.4 

9.424 

16 

18    1  48.55 

2.5269 

21  19  29.9 

9.929 

16 

20    3  36.96 

24184 

16  15    9.3 

9444 

17 

18    4  20.22 

2.5287 

21  16  29.8 

3.075 

17 

20    6    8.01 

24165 

16    5  33.1 

9.663 

18 

18    6  51.99 

9.5303 

21  13  20.9 

3.991 

18 

20    8  38.94 

24145 

15  55  49.8 

9.781 

19 

18    9  23.86 

24319 

21  JO    3.3 

3.366 

19 

20  11    9.75 

24126 

15  45  59.4 

9.898 

20 

18  11  55.82 

24335 

21    6  37.0 

3.519 

20 

20  13  40.45 

24107 

15  36    2.1 

10.013 

21 

18  14  27.88 

24350 

21    3    1.9 

3.657 

21 

20  16  11.03 

24087 

15  25  57.9 

10.127 

22 

18  17    0.02 

24369 

20  59  18.1 

3.809 

22 

20  18  41.49 

2.5066 

15  15  46.9 

10.939 

23 

18  19  32.23 

tu: 

2.5374 

ESDA 

S.  20  55  25.6 
Y   14. 

3.948 

23 

20  21  11.82 
THt 

24044 

JRSDj 

S.15    5  29.2| 
\Y  16. 

10450 

0 

18  22    4.51 

9.5386 

S.20  51  24.3 

4.094 

0 

20  23  42.02 

24023 

9. 14  55    4.9 

10.460 

1 

18  24  36.86 

9.5398 

20  47  14.3 

4.'J30 

1 

20  26  12.09 

24001 

14  44  34.0 

10469 

2 

18  27    9.28 

94408 

20  42  55.6 

4.385 

2 

20  28  42.03 

2.4978 

14  33  56.6 

10  677 

3 

18  29  41.75 

9.5416 

20  38  28.1 

4.531 

3 

20  31  11.82 

2.4955 

14  23  12.8 

10.783 

4 

18  32  14.27 

94423 

20  33  51.9 

4.676 

4 

20  33  41.49 

9.4933 

14  12  22.7 

10.887 

5 

18  34  46.83 

94431 

20  29    7.0 

4.830 

5 

20  36  11.02 

2.4910 

14    1  26.4 

10.990 

6 

18  37  19.44 

94437 

20  24  13.5 

4.964 

6 

20  38  40.41 

2.4886 

13  50  23.9 

11.099 

7 

18  39  52.08 

2.5442 

20  19  11.3 

5.109 

7 

20  41    9.65 

2.4869 

13  39  15.4 

11.199 

8 

18  42  24.75 

2.5447 

20  14    0.4 

5.253 

8 

20  43  38.75 

2.4838 

13  28    0.9 

11.991 

9 

18  44  57.45 

2.5451 

20    8  40.9 

■     5497 

9 

20  46    7.71 

2.4814 

13  16  40.5 

11.388 

10 

18  47  30.16 

2.5454 

20    3  12.7 

5.541 

10 

20  48  36.52 

2.4790 

13    5  14.4 

11.483 

11 

18  50    2.89 

2.5456 

19  57  36.0 

5.684 

11 

20  51    5.19 

2.4766 

12  53  42.6 

11477 

12 

18  52  35.63 

2.5457 

19  51  50.7 

5.897 

12 

20  53  33.71 

2.4741 

12  42    5.2 

11.669 

13 

18  55    8.37 

2.5457 

19  45  56.8 

5.969 

13 

20  56    2.08 

2.4716 

12  30  22.3 

11.760 

14 

18  57  41.11 

2.5456 

19  39  54.4 

6.110 

14 

20  58  30.30 

2.4690 

12  18  34.0 

11.849 

15 

19    0  13.84 

2.5454 

19  33  43.6 

6.251 

15 

21    0  58.36 

9.4665 

12    6  40.4 

11.937 

16 

19    2  46.56 

94459 

19  27  24.3 

6.392 

16 

21    3  26.28 

9.4641 

11  54  41.6 

19.093 

17 

19    5  19.27 

25450 

19  20  56.6 

6439 

17 

21     5  54.05 

9.4615 

1 1  42  37.7 

19.108 

18 

19    7  51.96 

94446 

19  14  20.5 

6.679 

18 

21    8  21.66 

9.4589 

11  30  28.7 

19.199 

19 

19  10  24.62 

94441 

19    7  36.0 

6.811 

19 

21  10  49.12 

9.4564 

11  18  14.8 

19.279 

20 

19  12  57.25 

94438 

19    0  43.2 

6.949 

20 

21  13  16.43 

9.4539 

11     5  56.1 

19450 

21 

19  15  29.85 

2.54  JO 

18  53  42.1 

7.087 

.21 

21  15  43.59 

9.4513 

10  53  32.8 

19.497 

22 

19  18    2.41 

94423 

18  46  32.8 

7.294 

22 

21  18  10.59 

9.4487 

10  41     4.9 

19403 

23 

19  20  34.92 

2.5415 

18  39  15.2 

7.361 

23 

21  20  37.44 

9.4469 

10  28  32.4 

19478 

24 

19  23    7.39 

24407 

S.  18  31  49.4 

7.497 

24 

21  23    4.13 

9.4436 

S.10  15  55.5 

19.651 

28 
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IX. 


GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Bight  Ascension. 

Dift 
forlm. 

Declination. 

Biff, 
for  1  m. 

Hoar. 

Right  Ascension. 

Dint 
forlm. 

DeottsAtlon. 

Diff. 
for  1  m. 

FI 

tIDAI 

r  17. 

SUNDAY  19. 

b    m       s 

8 

O          1         II 

a 

h    m      s 

8 

O         1         II 

a 

0 

21  23    4.13 

3.4436 

S.10  15  55.5 

19451 

0 

23  17  41.85 

94493 

N.  0  40  47.1 

14.017 

1 

21  25  30.67 

2.4411 

10    3  14.3 

19.799 

1 

23  20    2.35 

94410 

0  54  47.7 

14.009 

2 

21  27  57.06 

9.4385 

9  50  28.9 

19.790 

2 

23  22  22.77 

94396 

1    8  47.3 

13484 

3 

21  30  23.29 

9.4359 

9  37  39.5 

19.F57 

3 

23  24  43.10 

94383 

1  22  45.8 

13.966 

4 

21  32  49.37 

9.4334 

9  24  46.1 

19.993 

4 

23  27    3.36 

94370 

1  36  43.2 

13446 

5 

21  35  15.30 

9.4309 

9  11  48.7 

19.967 

5 

23  29  23.54 

9.3356 

1  50  39.3 

13.993 

6 

21  37  41.08 

9.4984 

8  58  47.6 

13.049 

6 

23  31  43.65 

94346 

2    4  34.0 

13.900 

.      7 

21  40    6.71 

9.4959 

8  45  42.8 

13.109 

7 

23  34    3.69 

94334 

2  18  27.3 

13.875 

8 

21  42  32.19 

9.4333 

8  32  34.5 

13.167 

8 

23  36  23.66 

94393 

2  32  19.0 

13448 

9 

21  44  57.51 

9.4908 

8  19  22.7 

13.994 

9 

23  38  43.56 

94319 

2  46    9.0 

13.819 

10 

21  47  22.68 

9.4183 

8    6    7.6 

13.979 

10 

23  41    3.40 

94309 

2  59  57.3 

13.789 

11 

21  49  47.71 

9.4159 

7  52  49.2 

13.339 

11 

23  43  23.18 

94991 

3  13  43.7 

13.757 

12 

21  52  12.59 

9.4134 

7  39  27.7 

13.383 

12 

23  45  42.89 

94981 

3  27  28.2 

13.794 

13 

21  54  37.32 

9.4110 

7  26    3.2 

13.433 

13 

23  48    2.55 

94979 

3  41  10.6 

13489 

14 

21  57    1.91 

9.4086 

7  12  35.8 

13.481 

14 

23  50  22.15 

94969 

3  54  50.9 

13.653 

15 

21  59  26.35 

9.4069 

6  59    5.5 

13.597 

15 

23  52  41.70 

94953 

4    8  28.9 

13.614 

16 

22    1  50.65 

9.4038 

6  45  32.6 

13.570 

16 

23  55    1.19 

94945 

4  22    4.6 

13475 

17 

22    4  14.81 

9.4015 

6  31  57.1 

13.619 

17 

23  57  20.64 

94937 

4  35  37.9 

13433 

18 

22    6  38.83 

9.3999 

6  18  19.1 

13459 

18 

23  59  40.04 

94929 

4  49    8.6 

13.490 

19 

22    9    2.71 

9.3968 

6    4  38.8 

13.691 

19 

0    1  59.39 

94999 

5    2  36.7 

13.447 

20 

22  11  26.45 

9.3945 

5  50  56.2 

13.798 

20 

0    4  18.70 

94915 

5  16    2.2 

13.409 

21 

22  13  50.05 

9.3999 

5  37  11.4 

13.763 

21 

0    6  37.97 

94908 

5  29  24.9 

13454 

22 

22  16  13.52 

94900 

5  23  24.6 

13.796 

22 

0    8  57.19 

94901 

5  42  44.7 

13406 

23 

22  18  36.85 

SAT 

94878 

TJRD; 

S.  5    9  35.9 
1Y  18. 

13.697 

23 

0  11  16.38 
MC 

94195 

>NDA^ 

N.  5  56    1.6 
Y  20. 

13456 

0 

22  21    0.05 

94856 

S.  4  55  45.4 

13.856 

0 

0  13  35.53 

94189 

N.  6    9  15.4 

13404 

1 

22  23  23.12 

9.3834 

4  41  53.2 

13.863 

1 

0  15  54.65 

94183 

6  22  26.1 

13.159 

2 

22  25  46.06 

9.3813 

4  27  59.4 

13.909 

2 

0  18  13.73 

94177 

6  35  33.6 

13.097 

3 

22  28    8.87 

9.3799 

4  14    4.1 

13.933 

3 

0  20  32.78 

9.3179 

6  48  37.8 

13.049 

4 

22  30  31.56 

94779 

4    0    7.4 

13.955 

4 

0  22  51.80 

94168 

7    1  38.7 

19.965 

5 

22  32  54.13 

94751 

3  46    9.5 

13.975 

5 

0  25  10.80 

94164 

7  14  36.0 

19.995 

6 

22  35  16.57 

9.3730 

3  32  10.4 

13.993 

6 

0  27  29.77 

94160 

7  27  29.7 

19.865 

7 

22  37  38.89 

94710 

3  18  10.3 

14.010 

7 

0  29  48.72 

94157 

7  40  19.8 

19405 

8 

22  40    1.09 

9.3691 

3    4    9.2 

14495 

8 

0  32    7.65 

94153 

753    6\3 

19.743 

9 

22  42  23.18 

9.3679 

2  50    7.3 

14.037 

9 

0  34  2(3.55 

94149 

8    5  49.0 

19.679 

10 

22  44  45.15 

9.3653 

2  36    4.7 

14.048 

10 

0  36  45.43 

94146 

8  18  27.8 

19.614 

11 

22  47    7.01 

94634 

2  22    1.5 

14.067 

11 

0  39    4.30 

94143 

8  31    2.7 

19447 

12 

22  49  28.76 

9.3616 

2    7  57.8 

14.065 

12 

0  41  23.15 

94141 

8  43  33.5 

19.479 

13 

22  51  50.40 

9.3598 

1  53  53.7 

14.071 

13 

0  43  41.99 

94138 

8  56    0.2 

19.411 

14 

22  54  11.93 

9.3580 

1  39  49.3 

14.075 

14 

0  46    0.81 

94136 

9    8  22.8 

19449 

15 

22  56  33.36 

9.3563 

1  25  44.7 

14477 

15 

0  48  19.62 

94134 

9  20  41.2 

19.971 

16 

22  58  54.68 

9.3546 

1  11  40.0 

14.077 

16 

0  50  38.42 

94133 

9  32  55.3 

19.198 

17 

23    1  15.91 

9.3530 

0  57  35.4 

J4.076 

17 

0  52  57.21 

94139 

9  45    5.0 

19.194 

18 

23    3  37.04 

9.3513 

0  43  30.9 

14.079 

18 

0  55  16.00 

94131 

9  57  10.2 

19.049 

19 

23    5  58.07 

9.3497 

0  29  26.7 

14.067 

19 

0  57  34.78 

94199 

10    9  10.9 

11473 

20 

23    8  19.01 

9.3489 

0  15  22.8 

14461 

20 

0  59  53.55 

94198 

10  21     7.0 

11497 

21 

23  10  39.85 

9.3466 

S.  0    1  19.4 

14.059 

21 

1    2  12.32 

94197 

10  32  58.5 

11.819 

22 

23  13    0.60 

9.3459 

N.  0  12  43.5 

14.049 

22 

1    4  31.08 

94197 

10  44  45.3 

11.739 

23 

23  15  21.27 

9.3437 

0  26  45.7 

14.030 

23 

1     6  49.84 

94197 

10  56  27.2 

11458 

24 

23  17  41.85 

9.3493 

N.  0  40  47.1 

14.017 

24 

1    9    8.60 

94197 

N.ll     8    4.3 

11477 

X. 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  EIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Bight  Attendant 

Ditt 
forlm. 

Deoltnmtion. 

Biff, 
for  1  m. 

Hour. 

Bight  Ascension. 

Diff. 
forlm. 

Declination. 

Diff. 
fori  m. 

TU 

ESDA 

X  21. 

THURSDAY  23. 

h     m       b 

s 

O          1         II 

// 

h    m      s 

s 

O         1         II 

// 

0 

1    9    8.60 

9.3197 

N.ll    8    4.3 

11.577 

0 

3    0  14.70 

9.3146 

N.18  33    2.8 

6.697 

1 

1  11  27.36 

3.3197 

11  19  36.5 

11.495 

1 

3    2  33.57 

9.3143 

18  39  41.2 

6.589 

2 

1  13  46.12 

2.3127 

11  31    3.7 

11.411 

2 

3    4  5242 

9^141 

18  46  12.6 

6.466 

3 

1  16    4.88 

9.3197 

11  42  25.8 

11.396 

3 

3    7  11.26 

9.3138 

18  52  37.1 

6.350 

4 

1  18  23.65 

9.3198 

11  53  42.8 

11.940 

4 

3    9  30.08 

9JU34 

18  58  54.6 

6.233 

5 

1  20  42.42 

9*3128 

12    4  54.6 

11.153 

5 

3  11  48.87 

9.3130 

19    5    5.1 

6.117 

6 

1  23    1.19 

9.3199 

12  \6    1.2 

11.066 

6 

3  14    7.64 

9.3197 

19  11    8.6 

6.000 

7 

1  25  19.97 

9UU30 

12  27    2.5 

10.977 

7 

3  16  £6.39 

2J123 

19  17    5.1 

5.883 

8 

1  27  38.75 

9.3131 

12  37  58.4 

10.887 

8 

3  18  45.11 

9.3119 

19  22  54.5 

5.765 

9 

1  29  57.54 

2.3133 

12  48  49.0 

10.797 

9 

3  21    3.81 

2.3114 

19  28  36.9 

5.647 

10 

1  32  16.33 

9J133 

12  59  34.1 

10.706 

10 

3  23  22.48 

9.3108 

19  34  12.2 

5.529 

11 

1  34  35.13 

9.3134 

13  10  13.7 

10.613 

11 

3  25  41.11 

2.3102 

19  39  40.4 

5.411 

12 

1  36  53.94 

9.3136 

13  20  47.7 

10.590 

12 

3  27  59.70 

9.3098 

19  45    1.5 

5.292 

13 

1  39  12.76 

9.3137 

13  31  16.1 

10.496 

13 

3  30  18.26 

9.3090 

19  50  15.5 

*     5.174 

14 

1  41  31.58 

9.3138 

13  41  38.8 

10.331 

14 

3  32  3d78 

9.3084 

19  55  22.4 

5.056 

15 

1  43  50.41 

9.3139 

13  51  55.8 

10.935 

15 

3  34  55.27 

9.3078 

20    0  22.2 

4.937 

16 

1  46    9.25 

9.3140 

14    2    7.0 

10.138 

16 

3  37  13.72 

9.3071 

20    5  14.9 

4.618 

17 

1  48  28.09 

9^141 

14  12  12.4 

10.041 

17 

3  39  32.12 

9.3063 

20  10    0.4 

4.699 

18 

1  50  46.94 

9.3149 

14  22  11.9 

9.949 

18 

3  41  50.47 

93)55 

20  14  38.8 

4.560 

19 

1  53    5.80 

9.3144 

14  32    5.5 

9.843 

19 

3  44    8.78 

9.3047 

20  19  10.0 

4.461 

20 

1  55  24.67 

9.3146 

14  41  53.1 

9.743 

20 

3  46  27.04 

9.3038 

20  23  34.1 

4.349 

21 

1  57  43.55 

9.3147 

14  51  34.7 

9.649 

21 

3  48  45.24 

93)99 

20  27  51.1 

4.293 

22 

2    0    2.44 

9.3149 

15    1  10.2 

9.541 

22 

3  51    3.39 

9.3099 

20  32    0.9 

4.103 

23 

2    2  21.34 
WED 

9.3150 

NESI 

N.15  10  39.6 
)AY  22. 

9.439 

23 

3  53  21.48 
FI 

9.3011- 

UDA1 

N.20  36    3.5 
I  24. 

3.984 

0 

[     2    4  40.24 

£3151 

N.15  20    2.9 

9.337 

0 

3  55  39.52 

93)09 

N.20  39  59.0 

3.865 

1 

2    6  59.15 

2*3159 

15  29  20.0 

9.938 

1 

3  57  57.50 

9.9991 

20  43  47.3 

3.745 

2 

2    9  18.07 

9.3153 

15  38  30.9 

9.199 

2 

4    0  15.41 

9.9979 

20  47  28.4 

3.696 

3 

2  11  36.99 

2.3154 

15  47  35.5 

9.094 

3 

4    2  a3.25 

9.9968 

20  51     2.4 

33)7 

4 

2  13  55.92 

9.3155 

15  56  33.8 

8.916 

4 

4    4  51.03 

9.9957 

20  54  29.2 

3.387 

5 

2  16  14.85 

9.3156 

16    5  25.7 

8.813 

5 

4    7    8.74 

9.9945 

20  57  48.9 

3.268 

6 

2  18  33.79 

9.3157 

16  14  11.3 

8.707 

6 

4    9  26.37 

2.2939 

21     1     1.4 

3.149 

7 

2  20  52.74 

9.3156 

16  22  50.5 

8.599 

7 

4  11  43.93 

9.9990 

21     4    6.8 

3.030 

8 

2  23  11.69 

9.3158 

16  31  23.2 

8.491 

8 

4  14    1.41 

9.2907 

21    7    5.0 

9.911 

9 

2  25  30.64 

9.3158 

16  39  49.4 

8.382 

9 

4  16  18.82 

9.9694 

21    9  56.1 

9.799 

10 

2  27  49.59 

2.3159 

16  48    9.1 

8.973 

10 

4  16  36.14 

2.2880 

21  12  40.0 

9.673 

11 

2  30    8.55 

9.3160 

16  56  22.2 

8.163 

U 

4  20  53.38 

2.9866 

21  15  16.8 

9.554 

12 

2  32  27.51 

SL3160 

17    4  28.7 

8.053 

12 

4  23  10.53 

9.9851 

21  17  46.5 

9.436 

13 

2  34  46.47 

9J160 

17  12  28.6 

7.943 

13 

4  25  27.59 

9.9836 

21  20    9.1 

9.317 

14 

2  37    5.43 

9.3159 

17  20  21.9 

7.833 

14 

4  27  44.56 

9.9891 

21  22  24.6 

9.198 

15 

2  39  24.38 

9.3158 

\7  28    8.5 

7.721 

15 

4  30    1.44 

9.9805 

21  24  32.9 

2.080 

16 

2  41  43.33 

9.3158 

17  35  48.4 

7.609 

16 

4  32  18.22 

9.9788 

21  26  34.2 

13)2 

17 

2  44    2.28 

&3157 

17  43  21.5 

7.496 

17 

4  34  34.90 

9.2779 

21  28  28.4 

1.845 

18 

2  46  21.22 

9.3157 

17  50  47.9 

7.383 

18 

4  36  51.49 

2.2756 

21  30  15.6 

1.797 

19 

2  48  40.16 

9.3158 

17  58    7.5 

7.970 

19 

4  39    7.97 

2.9738 

21  31  55.7 

1.609 

20 

2  50  59.09 

9.3154 

18    5  20.3 

7.156 

20 

4  41  24.34 

9.9790 

21  33  28.7 

1.499 

21 

2  53  18.01 

9.3153 

18  12  26.2 

7.049 

21 

4  43  40.61 

2.9709 

21  34  54.7 

1.375 

22 

2  55  36.92 

2.3151 

18  19  25.3 

6.997 

22 

4  45  56.77 

9.2683 

21  36  13.7 

1.258 

23 

2  57  55.82 

9.3146 

18  26  17.5 

6.819 

23 

4  48  12.81 

2.9664 

21  37  25.7 

1.149 

^24 

3    0  14.70 

9.3146 

N.18  a3    2.8 

6.697 

24 

4  50  28.74 

2.2645 

N.21  38  30.8 

1.097 

30 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  EIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right  Attention. 

Biff, 
forlm. 

Declination. 

Difll 
forlm. 

Hour. 

Right  Attention. 

Diff. 
forlm. 

Declination. 

Difll 
for  1  m. 

SAT 

URDj 

iY  25. 

MONDAY  37. 

h    m      s 

■ 

O          t         It 

n 

h    m       e 

■ 

Q          1         U 

// 

0 

4  50  28.74 

94645 

N.21  38  30.8 

1497 

0 

6  36  18.10 

9.1349 

N.20  20  49.5 

4.087 

1 

4  52  44.55 

9.9895 

21  39  28.9 

0.910 

1 

6  38  26.05 

9.1309 

20  16  41.5 

4.180 

2 

4  55    0.24 

9.9806 

21  40  20.0 

0.794 

2 

6  40  33.81 

9.1977 

20  12  27.9 

4473 

3 

4  57  15.81 

94595 

21  41     4.2 

0478 

3 

6  42  41.38 

9.1945 

20    8    8.7 

4466 

4 

4  59  31.26 

9.9564 

21  41  41.4 

0.583 

4 

6  44  48.75 

9.1919 

20    3  43.9 

4.459 

5 

5    1  46.58 

9.9649 

21  42  11.8 

0.449 

5 

6  46  55.92 

9.1178 

19  59  13.6 

4451 

6 

5    4    1.77 

9.9591 

21  42  35.3 

0434 

6 

6  49    2.89 

9.1145 

19  54  37.8 

4449 

7 

5    6  16.83 

94499 

21  42  51.9 
21  43    1.7 

0490 

7 

6  51    9.66 

9.1119 

19  49  56.5 

4.739 

8 

5    8  31.76 

94477 

+  0.107 

8 

6  53  16.23 

9.1079 

19  45    9.9 

4.899 

9 

5  10  46.55 

94463 

21  43    4.7 

-0.007 

9 

6  55  22.61 

9.1046 

19  40  17.9 

4.911 

10 

5  13    1.20 

94430 

21  43    0.9 

0.190 

10 

6  57  28.79 

9.1013 

19  35  20.6 

4499 

11 

5  15  15.71 

94407 

21  42  50.3 

0433 

11 

6  59  34.77 

94980 

19  30  18.0 

5487 

12 

5  17  30.09 

94384 

21  42  32.9 

0446 

12 

7    1  40.55 

9.0947 

19  25  10.1 

5.175 

13 

5  19  44.32 

94359 

21  42    8.8 

0.458 

13 

7    3  46.13 

9.0913 

19  19  57.0 

5.909 

14 

5  21  58.40 

9.9935 

21  41  38.0 

0.569 

14 

7    5  51.51 

9.0880 

19  14  38.7 

5448 

15 

5  24  1234 

94311 

21  41    0.5 

0481 

15 

7    7  56.69 

9.0847 

19    9  15.3 

5.433 

16 

5  26  26.13 

94985 

21  40  16.3 

0.799 

16 

7  10    1.67 

9.0813 

19    3  46.8 

5416 

17 

5  28  39.76 

94969 

21  39  25.5 

0909 

17 

7  12    6.45 

9.0779 

18  58  13.2 

5.603 

18 

5  30  53.24 

94933 

21  38  28.1 

1419 

18 

7  14  11.02 

94745 

18  52  34.5 

5487 

19 

5  33    6.56 

9,990ft 

21  37  24.1 

1.191 

19 

7  16  15.39 

9.0719 

18  46  50.8 

5.709 

20 

5  35  19.73 

94188 

21  36  13.6 

1430 

20 

7  18  19.57 

9.0680 

18  41    2.2 

5451 

21 

5  37  32.74 

94155 

21  34  56.5 

1439 

21 

7  20  23.55 

9.0647 

18  35    8.7 

5439 

22 

5  39  45.59 

94198 

21  33  32.9 

1.448 

22 

7  22  27.33 

9.0613 

18  29  10.3 

6.013 

23 

5  41  58.28 
SU 

94101 

N.21  32    2£ 
I  26. 

1466 

23 

7  24  30.91 
TU 

9.0580 

ESDA 

N.18  23    7.1 
Y  28. 

6493 

0 

5  44  10.80 

94073 

N.21  30  26.2 

1463 

0 

7  26  34/29 

9.0547 

N.18  16  59.1 

6.173 

1 

5  46  23.15 

94045 

21  28  43.2 

1.770 

1 

7  28  37.47 

9.0514 

18  10  46.3 

6.959 

2 

5  48  35.34 

94017 

21  26  53.8 

1477 

2 

7  30  40.45 

94481 

18    4  28.8 

6.331 

3 

5  50  47.36 

9.1989 

21  24  58.0 

1489 

3 

7  32  43.24 

9.0448 

17  58    6.6 

6.409 

4 

5  52  59.21 

9.1980 

21  22  55.9 

9487 

4 

7  34  45.83 

94415 

17  51  39.7 

6.486 

5 

5  55  10.88 

9.1931 

21  20  47.5 

9.199 

5 

7  36  48.22 

94389 

17  45    8.3 

6469 

6 

5  57  22.38 

9.1909 

21  18  32.8 

9.997 

6 

7  38  50.42 

94350 

17  38  32.3 

6.638 

7 

5  59  33.70 

9.1879 

21  16  11.9 

9.401 

7 

7  40  52.42 

9.0317 

17  31  51.7 

6.713 

8 

6    1  44.85 

9.1843 

21  13  44.7 

9405 

8 

7  42  54.23 

9.0985 

17  25    6.7 

6.788 

9 

6    3  55.82 

9.1813 

21  11  11.3 

9.608 

9 

7  44  55.84 

9.0253 

17  18  17.2 

6.861 

10 

6    6    6.61 

9.1783 

21    8  31.8 

9.710 

10 

7  46  57.26 

9.0991 

17  11  23.3 

6.934 

11 

6    8  17.22 

9.1759 

21     5  46.1 

9419 

11 

7  48  58.49 

9.0189 

17    4  25.1 

7407 

12 

6  10  27.64 

9.1799 

21    2  54.3 

9413 

12 

7  50  59.53 

9.0157 

16  57  22.5 

7479 

13 

6  12  37.88 

9.1699 

20  59  56.5 

3.014 

13 

7  53    0.37 

94195 

16  50  15.6 

7.150 

14 

6  14  47.94 

9.1661 

20  56  52.6 

3.115 

14 

7  55     1.03 

9.0094 

16  43    4.5 

7490 

15 

6  16  57.81 

9.1699 

20  53  42.7 

3414 

15 

7  57    1.50 

94089 

16  35  49.2 

7490 

16 

6  19    7.49 

9.1598 

20  50  26.9 

3413 

16 

7  59    1.78 

9.0031 

16  28  29.7 

7460 

17 

6  21  16.96 

9.1567 

20  47    5.2 

3.419 

17 

8    1     1.87 

1  OQOQ 
J  .WW 

16  21     6.0 

7.499 

18 

6  23  26.29 

9.1536 

20  43  37.5 

3411 

18 

8    3    1.77 

1.9966 

16  13  38.2 

7.498 

19 

6  25  35.41 

9.1504 

20  40    3.9 

3408 

19 

8    5     1.49 

14937 

16    6    6.4 

7463 

20 

6  27  44.33 

9.1471 

20  36  24.5 

3.704 

20 

8    7    1.02 

14907 

15  58  30.6 

7430 

21 

6  29  53.06 

9.1439 

20  32  39.4 

3.800 

21 

8    9    0.37 

14877 

15  50  50.8 

7497 

22 

6  32    1.60 

9.1407 

20  28  48.5 

3.898 

22 

8  10  59.54 

14847 

15  43    7.0 

7.769 

23 

6  34    9.95 

9.1375 

20  24  51.9 

3.999 

23 

8  12  58.53 

1.9817 

15  35  19.3 

7.897 

24 

6  36  18.10 

9.1349 

N.20  20  49.5 

4.087 

24 

8  14  57.34 

1.9787 

N.15  27  27.8 

7490 

xn. 
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GREENWICH  MEAN  TIME. 


. 


PHASES  OF  THE  MOON. 


d  h  m 

O  Full  Moon 2  17  58.0 

<£  Last  Quarter 10  20  311 

•  New  Moon 17  14  49.9 

J>  First  Quarter 24  9  30.8 

d  h 

<C  Apogee • 3  23.0 

C  Perigee 17  13.3 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

9 

U 

°  § 

Name  and  Direction 

Noon. 

P.L. 
of 

npi. 

P.L. 
of 

Vlh- 

P.L. 
of 

IXh- 

P.L. 
of 

l 

of  Object 

Diff. 

Diff. 

Diff. 

Diff. 

1 

a  Arietis 

W. 

O          I        II 

78  19  57 

3055 

O           1        II 

79  49    2 

3058 

O           1        II 

81  18    3 

3061 

O            /         II 

82  47    0 

3065 

Saturn 

W. 

77  12  46 

9051 

78  41  56 

3055 

80  11     1 

3059 

81  40    1 

3062 

Jupiter 

w. 

66  26  26 

3049 

67  55  38 

3053 

69  24  45 

3057 

70  53  47 

3061 

Aldebaran 

w. 

45  13    8 

3054 

46  42  14 

3056 

48  11  17 

3059 

49  40  17 

3061 

Mars 

w. 

27  26  54 

3095 

28  55  10 

3092 

30  23  29 

3091 

31  51  50 

3089 

Regulus 

E. 

34  56  18 

3080 

33  27  44 

3089 

31  59  21 

3100 

30  31  11 

3110 

Spica 

E. 

88  35  26 

3018 

87    5  36 

3023 

85  35  52 

3027 

84    6  13 

3030 

2 

Saturn 

W. 

89    3  58 

3078 

90  32  34 

3082 

92    1    6 

2084 

93  29  35 

3087 

Jupiter 

W. 

78  17  49 

3078 

79  46  26 

3081 

81  14  59 

3083 

82  43  29 

3087 

Aldebaran 

W. 

57    4  37 

3079 

58  33  21 

3074 

60    2    2 

3076 

61  30  41 

3078 

Mars 

W. 

39  13  46 

3090 

40  42    8 

3090 

42  10  30 

3091 

43  38  50 

3092 

Spica 

E. 

76  39    2 

3047 

75    9  47 

3050 

73  40  36 

3052 

72  11  28 

3056 

3 

Saturn 

W. 

100  51  11 

3098 

102  19  23 

3101 

103  47  32 

3102 

105  15  39 

3104 

Jupiter 

W. 

90    5  11 

3097 

91  33  24 

3100 

93    1  34 

3101 

94  29  43 

3102 

Aldebaran 

W. 

68  53  26 

3086 

70  21  53 

3087 

71  50  19 

3087 

73  18  44 

3089 

Mars 

W. 

51    0  11 

3098 

.52  28  23 

3099 

53  56  34 

3100 

55  24  44 

3101 

Pollux 

W. 

28    7  38 

3380 

29  30  17 

3354 

30  53  26 

3332 

32  17    0 

3313 

Spica 

E. 

64  46  35 

3066 

63  17  44 

3068 

61  48  55 

3069 

60  20    7 

3070 

Aiitures 

E. 

110  13  31 

3081 

108  44  58 

3082 

107  16  26 

3083 

105  47  56 

3084 

4 

Jupiter 

W. 

101  50    3 

3107 

103  18    4 

3108 

104  46    4 

3108 

106  14    4 

3109 

Aldebaran 

W. 

60  40  32 

3091 

82    8  52 

3092 

83  37  11 

3092 

85    5  30 

3091 

Mars 

W. 

62  45  17 

3105 

64  13  21 

3105 

65  41  25 

3105 

67    9  29 

3105 

Pollux 

W. 

39  19  41 

3245 

40  44  57 

3235 

42  10  25 

3226 

43  36    3 

3216 

Spica 

E. 

52  56  31 

3075 

51  27  51 

3076 

49  59  12 

3076 

48  30  33 

3075 

Antares 

E. 

98  25  41 

3087 

96  57  16 

3088 

95  28  52 

3088 

94    0  28 

30*7 

5 

Aldebaran 

W. 

92  27  15 

3088 

93  55  39 

3087 

95  24    4 

3086 

96  52  31 

3063 

Mars 

W. 

74  29  52 

3103 

75  57  59 

3101 

77  26    7 

3101 

78  54  16 

3099 

Pollux 

W. 

50  46  25 

3184 

52  12  53 

3179 

53  39  27 

3173 

55    6    8 

3168 

Spica 

E. 

41    7  11 

3073 

39  38  29 

3072 

38    9  45 

3070 

36  40  59 

3069 

Antares 

E. 

86  38  20 

3085 

85    9  52 

3063 

83  41  22 

3082 

82  12  50 

3080 

6 

Aldebaran 

W. 

104  15  24 

3079 

105  44    8 

3069 

107  12  55 

3066 

108  41  46 

3063 

Mars 

W. 

86  J5  34 

3088 

87  43  58 

3086 

89  12  25 

3082 

90  40  56 

3079 

PoUux 

W. 

62  21    9 

3141 

63  48  29 

3126 

65  15  55 

3130 

66  43  28 

3124 

Regulus 

W. 

25  19  29 

3157 

26  46  30 

3143 

28  13  48 

3131 

29  41  20 

3119 

Spica 

E. 

29  16  40 

3059 

27  47  40 

3056 

26  18  37 

3053 

24  49  30 

3050 

Antares 

E. 

74  49  36 

3069 

73  20  48 

3066 

71  51  57 

3063 

70  23    2 

3059 

7 

MAR8 

W. 

98    4  39 

3059 

99  33  39 

3053 

101    2  46 

3048 

102  31  59 

3043 

Pollux 

W. 

74    3    1 

3194 

75  31  18 

3087 

76  59  43 

3080 

78  28  17 

3073 

Regulus 

W. 

37    2  11 

3072 

38  30  55 

3062 

39  59  51 

3063 

41  28  58 

304-1 

Antares 

E. 

62  57  13 

3038 

61  27  47 

3032 

59  58  14 

3027 

58  28  a5 

30-39 

a  Aquilre 

E. 

114    1  26 

3545 

112  41  51 

3526 

111  21  56 

3510 

110    1  43 

3494 

Sun 

E. 

133  33    9 

3431 

132  11  27 

3423 

130  49  37 

3416 

129  27  39 

3408 

8 

Pollux 

W. 

85  53  20 

3034 

87  22  50 

3026 

88  52  31 

3018 

90  22  22 

3008 

Regulus 

W. 

48  57  21 

2997 

50  27  37 

2988 

51  58    5 

2978 

53  28  45 

2968 

Antares 

E. 

50  58  28 

2969 

49  28    2 

2982 

47  57  27 

9974 

46  26  42 

2967 

a  Aquilce 

E. 

103  16  21 

3429 

101  54  29 

3408 

100  32  21 

3394 

99    9  58 

3361 

XIV. 
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S3 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

P.L. 

P.L. 

P.  L. 

P.L. 

eg  ^1 
1 

Name  and  Direction 
of  Object. 

Midnight 

of 

Diff. 

XVn. 

of 

Diff. 

xvm»- 

of 
Diff. 

XXI*. 

of 
Diff. 

a  Arietis 

W. 

84  15  52 

3069 

O          1        II 

85  44  39 

3073 

87  13  22 

3075 

g        i      ii 

88  42    2 

3078 

Saturn 

W. 

83    8  57 

3065 

84  37  49 

3069 

86    6  36 

3073 

87  35  19 

3076 

Jupiter 

w. 

72  22  44 

3065 

73  51  37 

3069 

75  20  25 

3079 

76  49    9 

3075 

Aldebaran 

w. 

51    9  14 

3063 

52  38    9 

3065 

54    7    1 

3068 

55  35  50 

3069 

Mars 

w. 

33  20  13 

3088 

34  48  37 

3068 

36  17     1 

3089 

37  45  24 

3000 

Regulus 
Spica 

E. 

29    3  13 

3191 

27  35  29 

3134 

26    8    1 

3148 

24  40  50 

3164 

E. 

82  36  38 

3034 

81    7    8 

3038 

79  37  42 

3041 

78    8  20 

3044 

2 

Saturn 

W. 

94  58    0 

3000 

96  26  22 

3099 

97  54  41 

3095 

99  22  57 

3096 

Jupiter 

W. 

84  11  55 

3089 

85  40  18 

3091 

87    8  38 

3093 

88  36  56 

3096 

Aldebaran 

W. 

62  59  18 

3079 

64  27  53 

3081 

65  56  26 

3069 

67  24  57 

3084 

Mars 

W. 

45    7    9 

3093 

46  35  27 

3095 

48    3  43 

3096 

49  31  58 

3097 

Spica 

E. 

70  42  24 

3058 

69  13  23 

3060 

67  44  24 

3069 

66  15  28 

3065 

3 

Saturn 

W. 

106  43  44 

3J05 

108  11  47 

9106 

109  39  49 

3108 

111    7  49 

3109 

Jupiter 

W. 

95  57  50 

3104 

97  25  55 

3105 

98  53  59 

3106 

100  22    1 

3106 

Aldebaran 

W. 

74  47    7 

3090 

76  15  29 

3090 

77  43  51 

3091 

79  12  12 

3091 

Mars 

W. 

56  52  52 

3109 

58  20  59 

3109 

59  49    6 

3103 

61  17  12 

3104 

Pollux 

W. 

33  40  57 

3995 

35    5  14 

3981 

36  29  48 

3967 

37  54  38 

3356 

Spica 

E. 

58  51  21 

3079 

57  22  37 

3073 

55  53  54 

3073 

54  25  12 

3074 

Antares 

E. 

104  19  27 

3085 

102  50  59 

3066 

101  22  32 

3067 

99  54    6 

3087 

4 

Jupiter 

W. 

107  42    3 

3108 

109  10    3 

3108 

110  38    3 

3107 

112    6    4 

3107 

Aldebaran 

W. 

86  33  50 

3091 

88    2  10 

3091 

89  30  31 

3090 

90  58  53 

3090 

Mars 

W. 

68  37  33 

3105 

70    5  37 

3105 

71  33  41 

3104 

73    1  46 

3103 

Pollux 

W. 

45    1  51 

3911 

46  27  47 

3904 

47  53  52 

9197 

49  20    5 

3191 

Spica 

E. 

47    1  53 

3075 

45  33  13 

3075 

44    4  33 

3074 

42  35  52 

3074 

Antares 

E. 

92  32    3 

3087 

91    3  38 

3087 

89  35  13 

3087 

88    6  47 

3086 

5 

Aldebaran 

W. 

98  21     1 

3089 

99  49  33 

3080 

101  18    7 

3078 

102  46  44 

3075 

Mars 

W. 

80  22  27 

3097 

81  50  40 

3096 

83  18  55 

3093 

84  47  13 

3091 

Pollux 

W. 

56  32  55 

3163 

57  59  49 

3158 

59  26  49 

3159 

60  53  56 

3147 

Spica 

E. 

35  12  12 

3068 

33  43  23 

3065 

32  14  31 

3064 

30  45  37 

3061 

Antares 

E. 

80  44  16 

3078 

79  15  40 

3077 

77  47    2 

3074 

76  18  21 

3071 

6 

Aldebaran 

W. 

110  10  41 

3059 

111  39  41 

3055 

113    8  46 

3051 

114  37  56 

3047 

Mars 

W. 

92    9  31 

3075 

93  38  11 

3073 

95    6  55 

3066 

96  35  44 

3063 

Pollux 

W. 

68  11    8 

3119 

69  38  55 

3119 

71    6  50 

3106 

72  34  52 

3101 

Regulus 

W. 

31    9    6 

3109 

32  37    5 

3099 

34    5  16 

3090 

35  33  38 

3081 

Spica 

E. 

23  20  19 

8047 

21  51    4 

3043 

20  21  45 

3041 

18  52  23 

3038 

Antares 

E. 

68  54    2 

3055 

67  24  57 

3059 

65  55  48 

3047 

64  26  33 

3043 

7 

Mars 

W. 

104    1  19 

3037 

105  30  46 

3030 

107    0  21 

3094 

108  30    4 

3017 

Pollux 

W. 

79  56  59 

3066 

81  25  50 

3059 

82  54  50 

9051 

84  24    0 

3043 

Regulus 

W. 

42  58  16 

3035 

44  27  45 

3096 

45  57  25 

3017 

47  27  17 

3007 

Antares 

E. 

56  58  49 

3016 

55  28  56 

3009 

53  58  55 

3003 

52  28  46 

9996 

a  Aquila 

E. 

108  41  12 

3479 

107  20  24 

3463 

105  59  19 

3449 

104  37  58 

3435 

Sun 

E. 

128    5  32 

3400 

126  43  15 

3399 

125  20  49 

3383 

123  58  13 

3374 

8 

Pollux 

W. 

91  52  25 

9999 

93  22  39 

9989 

94  53    6 

9979 

96  23  45 

9969 

Regulus 

W. 

54  59  38 

9957 

56  30  45 

9946 

58    2    5 

.9935 

59  33  39 

QQQA 

Antares 

E. 

44  55  48 

9959 

43  24  44 

9959 

41  53  31 

3943 

40  22    7 

9935 

a  Aquilee 

E. 

97  47  20 

3369 

96  24  28 

3356 

95    1  21 

3344 

93  38    0 

3339 

34 
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XV. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

1* 

8 

Name  and  Direction 
of  Object. 

Noon. 

P.L. 

of 

Diff. 

mh. 

P.L 

of 
Diff. 

Vlh 

P.L. 

of 

Diff. 

IX*. 

P.L. 

of 

Diff. 

Sun 

E. 

O           1         II 

122  35  27 

3365 

121°  12  30 

3355 

1 19  49  22 

3345' 

I 

O          l         II 

118  26    2 

3334 

9 

Pollux 

W. 

97  54  36 

9959 

99  25  40 

2948 

100  56  58 

2938 

102  28  29 

2926 

Regulus 

W. 

01     5  27 

2912 

62  37  30 

2900 

64    9  49 

2888 

65  42  23 

2875 

Antares 

E. 

38  50  32 

2937 

37  18  47 

2918 

35  46  51 

2909 

34  14  44 

2901 

a  Aquilce 

E. 

92  14  26 

3320 

90  50  38 

3308 

89  26  36 

3297 

88    2  21 

3285 

Sun 

E. 

111  26  15 

3976 

110    1  36 

3965 

108  36  43 

3259 

107  11  35 

3238 

10 

Regulus 

W. 

73  29  26 

3808 

75    3  44 

2794 

76  38  20 

2779 

78  13  16 

2763 

Spica 

W. 

19  26  47 

S798 

21     1  18 

2782 

22  36    9 

2766 

24  11  21 

5750 

Antares 

E. 

26  31  44 

2868 

24  58  44 

2P63 

23  25  38 

2861 

21  52  29 

2862 

a  AquiltB 

E. 

80  57  53 

3233 

79  32  23 

3224 

78    6  42 

3214 

76  40  50 

3906 

Sun 

E. 

100    1  48 

3166 

98  34  58 

3151 

97    7  50 

3134 

95  40  22 

3119 

11 

Regulus 
Spica 

W. 

86  13    2 

2684 

87  50    3 

2667 

89  27  27 

2651 

91     5  13 

2633 

W. 

32  12  42 

2669 

33  50    4 

2652 

35  27  49 

2635 

37    5  57 

2618 

a  Aquilce 

E. 

69  29    6 

3170 

68    2  21 

3166 

66  35  31 

3162 

65    8  36 

3159 

Sun 

E. 

88  18    3 

3033 

86  48  31 

3015 

85  18  37 

2997 

83  48  20 

2979 

12 

Rerulus 

W. 

99  19  59 

2545 

101     0    9 

2527 

102  40  45 

2510 

104  21  45 

9491 

Spica 

W. 

45  22  38 

2527 

47    3  13 

2510 

48  44  13 

2491 

50  25  39 

2472 

a  Aqiiilae 

E. 

57  53  43 

3167 

56  26  54 

3174 

55    0  14 

3184 

53  33  46 

3197 

Sun 

E. 

76  11    6 

2883 

74  38  26 

2864 

73    5  21 

2845 

71  31  51 

2825 

13 

Spica 

W. 

58  59  26 

2378 

60  43  32 

2360 

62  28    4 

2342 

64  13    3 

2323 

a  Aquilce 

E. 

46  26  39 

3320 

45    2  51 

3361 

43  39  50 

3410 

42  17  45 

3467 

Sun 

E. 

63  37  58 

9727 

62    1  54 

9707 

60  25  24 

2688 

58  48  28 

9669 

14 

Spica 

W. 

73    4  39 

2233 

74  52  17 

2216 

76  40  21 

2199 

78  28  50 

9182 

Antares 

W. 

27  55  27 

2297 

29  41  31 

2273 

31  28  10 

2251 

33  15  22 

2229 

Sun 

E. 

50  37  30 

2578 

48  58    5 

2561 

47  18  16 

2544 

45  38    4 

2528 

15 

Spica 

W. 

87  37  24 

3105 

89  28  15 

2091 

91  19  28 

2077 

93  11     2 

9064 

Antares 

W. 

42  18  55 

2136 

44    8  59 

2120 

45  59  28 

3105 

47  50  20 

2090 

Sun 

E. 

37  11  50 

2460 

35  29  40 

9448 

33  47  14 

2438 

32    4  34 

2431 

19 

Sun 

W. 

20  19    4 

2439 

22     1  43 

2431 

23  44  33 

2428 

25  27  28 

2428 

Saturn 

E. 

47  1 1  52 

2056 

45  19  45 

2068 

43  27  56 

2080 

41  36  26 

2093 

Jupiter 

E. 

58  29  12 

2048 

56  36  53 

2059 

54  44  50 

2070 

52  53    4 

9081 

Aldebaran 

E. 

78  10  12 

2037 

76  17  20 

2037 

74  24  43 

2048 

72  32  23 

2059 

Mars 

E. 

97  43  38 

2080 

95  52    8 

2090 

94    0  54 

2101 

92    9  57 

9113 

Pollux 

E. 

120    2  52 

2101 

118  11  55 

2109 

116  21    9 

2116 

114  30  34 

9124 

20 

Sun 

W. 

34    0  48 

2463 

35  42  53 

2475 

37  24  41 

2487 

39    6  12 

9501 

Saturn 

E. 

32  24  35 

2176 

30  35  32 

2197 

28  47    0 

2219 

26  59    1 

2943 

Jupiter 

E. 

43  38  56 

2148 

41  49  10 

9163 

39  59  47 

9179 

38  10  48 

2196 

Aldebaran 

E. 

63  15  31 

2127 

61  25  13 

2142 

59  35  18 

3158 

57  45  47 

2174 

Mars 

E. 

82  59  55 

2180 

81  10  58 

2196 

79  22  24 

9911 

77  34  13 

2228 

Pollux 

E. 

105  21  22 

2180 

103  32  25 

9194 

101  43  48 

2208 

99  55  32 

2223 

21 

Sun 

W. 

47  28  41 

2580 

49    8    4 

2598 

50  47    2 

2615 

52  25  36 

9634 

. 

Aldebaran 

E. 

48  44  41 

2264 

46  57  49 

2284 

45  11  26 

2304 

43  25  33 

9325 

XVI. 
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35 


GBEENWIOH  MEAN  TIME. 

LUNAR  DISTANCES. 

8 

P.L. 

P.L. 

P.L. 

P.  L. 

Name  and  Direction 
of  Object. 

Midnight. 

of 
Dlff. 

xv*. 

of 
Diff. 

xvm» 

of 
Diff. 

XXF>. 

of 
Biff. 

Sun 

£. 

0          1       II 

117    2  30 

8394 

O          1        II 

115  38  46 

3313 

Q          1         II 

114  14  49 

3301 

112  50  39 

3889 

9 

Pollux 

W. 

104    0  15 

8915 

105  32  15 

9003 

107    4  30 

2891 

108  37    0 

9880 

Regulus 

W. 

67  15  14 

9883 

68  48  21 

9849 

70  21  45 

9835 

71  55  27 

9899 

An  tares 

E. 

32  42  27 

9884 

31  10    0 

9886 

29  37  23 

9879 

28    4  37 

9873 

a  Aqnilae 

E. 

86  37  52 

3975 

85  13  11 

3964 

83  48  17 

3953 

82  23  11 

3943 

Sun 

E. 

105  46  11 

3995 

104  20  31 

3910 

102  54  34 

3196 

101  28  20 

3  J  81 

10 

Regulus 

W. 

79  48  32 

2748 

81  24    8 

9739 

83    0    5 

9716 

84  36  23 

9701 

Spica 

W. 

25  46  55 

9734 

27  22  50 

9718 

28  59    6 

9703 

30  35  43 

9686 

Antures 

E. 

20  19  21 

9865 

18  46  17 

9873 

17  13  24 

2892 

15  40  55 

9994 

aAquilffi 

E. 

75  14  48 

3198 

73  48  36 

3189 

72  22  14 

3183 

70  55  44 

3176 

Sun 

E. 

94  12  35 

3109 

92  44  28 

3086 

91  16    1 

3069 

89  47  13 

3051 

11 

Regulus 

W. 

92  43  23 

9016 

94  21  56 

9599 

96    0  53 

9581 

97  40  14 

9564 

Spica 

W. 

38  44  28 

9600 

40  23  23 

9589 

42    2  43 

9564 

43  42  28 

9545 

a  A  quil© 

E. 

63  41  38 

3158 

62  14  38 

3157 

60  47  37 

3158 

59  20  38 

3169 

Sun 

E. 

82  17  41 

9961 

80  46  39 

9949 

79  15  13 

9992 

77  43  22 

8909 

12 

Rejrultis 
Spica 

W. 

106    3  11 

9473 

107  45    2 

9455 

109  27  19 

9437 

111  10    1 

9419 

W. 

52    7  Si 

9453 

53  49  51 

9435 

55  32  36 

9416 

57  15  48 

2398 

a  Aquito 

E. 

52    7  33 

3913 

50  41  39 

3933 

49  16    9 

3957 

47  51    7 

3986 

Sun 

E. 

69  57  56 

9805 

68  23  35 

9785 

06  48  48 

.9766 

65  13  36 

9747 

13 

Spica 

W. 

65  58  29 

9304 

67  44  22 

9987 

69  30  41 

9968 

71  17  27 

9951 

a  AquilflB 

E. 

40  56  44 

3534 

39  36  57 

3619 

38  18  36 

3705 

37    1  54 

3814 

Sun 

E. 

57  11    7 

9650 

55  33  20 

9639 

53  55    8 

9613 

52  16  31 

9596 

14 

Spica 

W. 

80  17  45 

£166 

82    7    4 

9149 

83  56  48 

9134 

85  46  55 

9190 

Antares 

W. 

35    3    6 

9908 

36  51  21 

9189 

38  40    5 

9170 

40  29  17 

9153 

Sun 

E. 

43  57  30 

9519 

42  16  34 

9498 

40  35  18 

9485 

38  53  43 

9479 

15 

Spica 

W. 

95    2  56 

9059 

96  55    9 

9041 

98  47  40 

9030 

100  40  28 

9019 

Antares 

W. 

49  41  34 

9077 

51  33    9 

9083 

53  25    5 

9051 

55  17  20 

9040 

Sun 

E. 

30  21  43 

9494 

28  38  43 

9419 

26  55  36 

9417 

25  12  26 

9418 

19 

Sun 

W. 

27  10  23 

9431 

28  53  13 

9436 

30  35  56 

QdAA 

32  18  28 

9453 

Saturn 

E. 

39  45  16 

9107 

37  54  28 

9193 

36    4    4 

9140 

34  14    6 

9158 

Jupiter 

E. 

51     1  35 

9093 

49  10  25 

9105 

47  19  34 

2119 

45  29    4 

9134 

Aldeboran 

E. 

70  40  21 

9079 

68  48  38 

9085 

66  57  15 

9S98 

65    6  12 

9119 

Mars 

E. 

90  19  17 

9195 

88  28  56 

9138 

86  38  55 

2151 

84  49  14 

2166 

Pollux 

E. 

112  40  12 

9134 

110  50    5 

9144 

109    0  13 

2155 

107  10  38 

9168 

20 

Sun 

W. 

40  47  24 

9515 

42  28  16 

9531 

44    8  46 

9546 

45  48  55 

9563 

Saturn 

E. 

25  11  37 

9969 

23  24  52 

9996 

21  38  49 

9331 

19  53  34 

9368 

Jupiter 

E. 

36  22  14 

9919 

34  34    5 

9930 

32  46  22 

9947 

30  59    5 

2266 

Aldeboran 

E. 

55  56  41 

9199 

54    8    1 

9909 

52  19  47 

9997 

5032    0 

2246 

Mars 

E. 

75  46  27 

9945 

73  59  . 6 

9989 

72  12  11 

9980 

70  25  42 

2298 

Pollux 

E. 

98    7  38 

9938 

96  20    7 

9953 

94  32  59 

9970 

92  46  16 

2987 

21 

Sun 

W. 

54    3  45 

9659 

55  41  29 

9679 

57  18  47 

9690 

58  55  40 

9710 

AMebaran 

E. 

41  40  10 

9346 

39  55  17 

9367 

38  10  55 

mmOO 

36  27    5 

8418 

36 
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XV1L 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCE& 

* 

o 

21 

P.  L. 

P.L. 

P.L. 

P.L. 

Name  juxTDireotion 

Noon. 

of 

DTK*. 

of 

VI*. 

of 

DD> 

of 

of  Object. 

Diff. 

Diff. 

Diff. 

Diff. 

Mars  • 

E. 

68  39  39 

2316 

O          I        II 

06  54    3 

9335 

0          /         II 

65    8  54 

3354 

63  24  13 

3373 

Pollux 

E. 

90  59  57 

3304 

89  14    4 

9399 

87  28  36 

9340 

85  43  35 

3358 

22 

Sun 

W. 

60  32    7 

9799 

62    8    8 

9749 

63  43  43 

9760 

65  18  52 

9788 

Aldebaran 

E. 

34  43  47 

9486 

33    1    3 

9460 

31  18  53 

9485 

29  37  19 

95J9 

Mars 

E. 

54  47  52 

9474 

53    6    2 

9494 

51  24  41 

9515 

49  43  49 

9536 

Pollux 

E, 

77    5  14 

9455 

75  22  57 

9475 

73  41     9 

9495 

71  59  49 

9515 

Regulus 

E. 

113  50  35 

9403 

112    7    4 

9491 

110  23  59 

3439 

108  41  *-J0 

9458 

23 

Sun 

W. 

73    8  13 

9687 

74  40  48 

9906 

76  12  59 

9996 

77  44  45 

9945 

Mars 

E. 

41  26  48 

9643 

39  48  52 

9665 

38  11  25 

9687 

36  34  28 

9710 

Pollux 

E. 

63  40  16 

9619 

62    1  47 

9640 

60  23  47 

9669 

58  46  16 

9683 

Regulus 

E. 

100  14  32 

9549 

98  34  27 

9567 

96  54  47 

9585 

95  15  31 

3603  1 

24 

Suw 

W. 

85  J7  39 

3038 

86  47    5 

3056 

88  16    9 

3073 

89  44  52 

3091 

a  Arietis 

W. 

26  46  34 

9859 

28  19  54 

9851 

2!)  53  16 

3859 

31  26  37 

9854 

Saturn 

W. 

23  35  27 

9777 

25  10  25 

9784 

26  45  14 

9793 

28  19  51 

9803 

Mars 

E. 

28  37  23 

9830 

27    3  34 

9856 

25  30  19 

9884 

23  57  40 

3915 

Pollux 

E. 

50  45  52 

9793 

49  11   15 

9815 

47  37    7 

9838 

46    3  29 

3863 

Regulus 

E. 

87    5  14 

9689 

85  28  20 

9706 

83  51  48 

3793 

82  15  38 

8738 

25 

Sun 

W. 

97    3  15 

3173 

98  29  57 

3188 

99  56  21 

3909 

101  22  28 

3316 

a  Arietis 

W. 

39  11  55 

9686 

40  44  32 

QOSid. 

42  16  58 

9909 

43  49  14 

9919 

Saturn 

W. 

36    9  29 

9859 

37  42  41 

9870 

39  15  3d 

3883 

40  48  20 

9894 

Jupiter 

W. 

24  15  40 

9857 

25  48  54 

9869 

27  21  52 

€883 

28  54  34 

9894 

Pollux 

E. 

38  23    9 

9990 

36  52  44 

3019 

35  22  55 

3050 

33  53  44 

3083 

Regulus 

E. 

74  19  58 

9815 

72  45  49 

9899 

71  11  59 

9643 

69  38  27 

9857 

26 

Sun 

W, 

108  28  52 

3984 

109  53  22 

3996 

111  17  38 

3308 

112  41  40 

3319 

a  Arietis 

W. 

51  27  42 

9955 

52  58  51 

9964 

54  29  49 

9973 

56    0  36 

9981 

Saturn 

W. 

48  28  15 

9948 

49  59  33 

9958 

51  30  39 

3967 

53     1  33 

9977 

Jupiter 

W. 

36  34  15 

9959 

38    5  28 

9963 

39  36  27 

3073 

41     7  13 

3983 

Aldebaran 

W. 

18  28  53 

3060 

19  57  51 

3048 

21  27    4 

'3041 

22  56  26 

3036 

Regulus 

E. 

61  55    4 

9990 

60  23  11 

9939 

58  51  33 

9944 

57  20  10 

9955 

Spica 

E. 

115  46  44 

9896 

114  14  20 

9907 

1 12  42  10 

3918 

111  10  14 

9998 

27 

Sun 

W. 

119  38  40 

3379 

121     1  29 

3381 

122  24    7 

3390 

123  46  35 

3399 

a  Arietis 

W. 

63  32    0 

3018 

65     1  50 

3096 

66  31  31 

3033 

68     1     3 

3039 

Saturn 

W. 

60  33    8 

3090 

62    2  56 

3097 

63  32  35 

3035 

65    2    4 

3043 

Jupiter 

W. 

48  38    5 

3098 

50    7  43 

3036 

51  37  11 

3044 

53    6  29 

3059 

Aldebaran 

W. 

30  23  55 

3037 

31  53  22 

3040 

33  22  45 

3043 

34  52    4 

3047 

Regulus 

E. 

49  46  38 

3007 

48  16  34 

3017 

46  46  42 

3096 

45  17    2 

3035 

Spica 

E. 

103  33  38 

9973 

102    2  52 

9981 

100  32  16 

9989 

99    1  49 

9997 

28 

Sun 

W. 

130  36  34 

3438 

131  58    8 

3444 

133  19  35 

3451 

134  40  54 

3457 

a  Arietis 

W. 

75  26  54 

3087 

76  55  44 

3071 

78  24  29 

3076 

79  53    8 

3080 

Saturn 

W. 

72  27  30 

3079 

73  56  14 

3077 

75  24  52 

3089 

76  53  24 

3087 

Jupiter 

W. 

60  30  53 

3089 

61  59  24 

3086 

63  27  48 

3093 

64  56    6 

3097  ; 

Aldebaran 

W. 

42  17  38 

3064 

43  46  32 

3067 

45  15  22 

3069 

46  44    9 

3073 

Mars 

W. 

20  59  11 

3957 

22  24  13 

3347 

23  49  27 

3338 

25  14  51 

3333 

Regulus 
Spica 

E. 

37  51  29 

3061 

36  22  56 

3090 

34  54  34 

3100 

33  26  24 

3109 

E. 

91  31  44 

3097 

90    2    5 

3033 

88  32  33 

3038 

87    3    7 

3049 

1 
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GREENWICH  MEAN  TIME. 

- 

B 

LUNAR  DISTANCES. 

P.L. 

P.L. 

P.L. 

P.L. 

21 

Name  and  Direction 
of  Object. 

Midnight. 

of 

Difr. 

XV*. 

of 

Difr. 

xvnr» 

of 
Diff. 

XXP». 

of 
IMff 

Mars 

E. 

o        /       // 

61  40    0 

S393 

O          f         // 

59  56  15 

8413 

O           /         // 

58  12  59 

3433 

O           l         if 

56  30  11 

9453 

Pollux 

E. 

83  59    0 

8377 

82  14  52 

9396 

80  31  12 

9415 

78  47  59 

9435 

22 

Sow 

W. 

66  53  36 

8808 

68  27  54 

9888 

70    1  46 

9848 

71  35  12 

9867 

Aldebarah 

E. 

27  56  22 

8539 

26  16    3 

8569 

24  36  25 

8601 

22  57  31 

9636 

Mars 

E. 

48    3  26 

8557 

46  23  32 

8579 

44  44    8 

3600 

43    5  13 

9698 

Pollux 

E. 

70  18  57 

8538 

68  38  34 

8556 

66  58  39 

9577 

65  19  13 

8509 

Kegulus 

E. 

106  5U    7 

8476 

105  17  20 

8494 

103  35  58 

9519 

101  55    2 

8531 

23 

Sun 

W. 

79  16    7 

8964 

80  47    5 

8983 

82  17  39 

3001 

83  47  50 

3019 

Mars 

E. 

34  58    1 

8733 

33  22    5 

8756 

31  46  39 

3780 

30  11  45 

9805 

Pollux 

E. 

57    9  13 

8704 

55  32  39 

8796 

53  56  34 

3748 

52  20  58 

8771 

Regiilus 

E. 

93  36  40 

8681 

91  58  13 

8638 

90  20  10 

3655 

88  42  30 

8673 

24 

Son 

W. 

91  13  13 

3108 

92  41  13 

3194 

94    8  53 

3140 

95  36  14 

3157 

a  Arietis 

W. 

32  59  55 

8859 

34  33    7 

8864 

36    6  12 

3871 

37  39    8 

8878 

Saturn 

W. 

29  54  15 

8814 

31  28  25 

8835 

33    2  21 

8836 

34  36    2 

3847 

Mars 

E. 

22  25  40 

8947 

20  54  21 

9964 

19  23  48 

3096 

17  54    7 

3074 

Pollux 

E. 

44  30  22 

8887 

42  57  46 

9911 

41  25  41 

8936 

39  54    8 

8963 

Regulus 

E. 

80  39  49 

8754 

79    4  21 

9769 

77  29  13 

3785 

75  54  26 

8800 

25 

Son 

W. 

102  48  18 

3931 

104  13  51 

3845 

105  39    7 

3359 

107    4    7 

3971 

a  Arietis 

W. 

45  21  18 

8990 

46  53  11 

8930 

48  24  52 

8939 

49  56  22 

3946 

Saturn 

W. 

42  20  47 

8905 

43  53    0 

8816 

45  24  59 

9937 

46  56  44 

3938 

Jupiter 

W. 

30  27    0 

8906 

31  59  11 

8918 

33  31    7 

9930 

35    2  48 

3941 

Pollux 

E. 

32  25  14 

3119 

30  57  27 

3156 

29  30  25 

3198 

28    4  14 

3345 

Regulus 

E. 

68    5  13 

8870 

66  32  16 

8883 

64  59  36 

3896 

63  27  12 

8909 

26 

Sun 

W. 

114    5  29 

3331 

115  29    5 

3343 

116  52  28 

3351 

118  15  40 

3369 

a  Arietis 

W. 

57  31  12 

8989 

59    1  38 

9997 

60  31  55 

3005 

62    2    2 

3019 

Saturn 

W. 

54  32  14 

8986. 

56    2  44 

9996 

57  33    2 

3004 

59    3  10 

3013 

Jupiter 

W. 

42  37  47 

9993 

44    8    9 

3009 

45  38  19 

3019 

47    8  17 

3030 

Aldebaran 

W. 

24  25  54 

3034 

25  55  25 

3034 

27  24  56 

3034 

28  54  26 

3035 

Regulus 

E. 

55  49     1 

8965 

54  18    5 

9977 

52  47  23 

8987 

51  16  54 

3997 

Spica 

E. 

109  38  31 

9938 

108    7    0 

2947 

106  35  41 

3957 

105    4  34 

3965 

27 

Sun 

W. 

125    8  53 

3407 

126  31    2 

3415 

127  53    1 

3433 

129  14  52 

3431 

a  Arietis 

W. 

69  30  27 

3045 

70  59  44 

3051 

72  28  54 

3056 

73  57  57 

3061 

Saturn 

W. 

66  31  25 

3048 

68    0  38 

3055 

69  29  43 

3061 

70  58  40 

3067 

Jupiter 

W. 

54  35  37 

3059 

56    4  37 

3065 

57  33  30 

3071 

59    2  15 

3077 

Aldebaran 

VV. 

36  21  19 

3050 

37  50  30 

3053 

39  19  37 

3056 

40  48  40 

3060 

Regulus 
S,  ica 

E. 

43  47  33 

3044 

42  18  15 

3053 

40  49    8 

3063 

39  20  13 

3079 

E. 

97  31  32 

3003 

96    1  23 

3010 

94  31  23 

3016 

93    1  30 

3093 

28 

Sun 

W. 

136    2    6 

3463 

137  23  11 

3470 

138  44    9 

3475 

140    5    1 

3481 

a  Arietis 

W. 

81  21  42 

3084 

82  50  11 

3088 

84  18  35 

3091 

85  46  55 

3094 

Saturn 

W. 

78  21  50 

3091 

79  50  11 

3094 

81  18  28 

3098 

82  46  40 

3101 

Jupiter 

W. 

66  24  19 

3101 

67  52  27 

3105 

69  20  30 

3110 

70  48  28 

3114 

Aldebaran 

W. 

48  12  52 

3075 

49  41  32 

3078 

51  10    8 

3081 

52  38  41 

3083 

Mars 

w. 

26  40  22 

3938 

28    5  58 

9935 

29  31  37 

3933 

30  57  19 

3991 

Regiilus 
Spica 

E. 

31  58  25 

3119 

30  30  38 

3130 

29    3    5 

3143 

27  35  46 

3153 

E. 

85  33  46 

3047 

84    4  31 

3050 

82  35  20 

3054 

81    6  14 

3057 

38 


MARCH,   1882. 


I. 


AT  GREENWICH  APPARENT  NOON. 


i 


2  • 


Wed. 
Thur. 
Frid. 

Sat. 

Sun. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

Sun. 

Mon. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat. 

Sun. 
Mon. 
Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

Sun. 

Mon. 

Tues. 
Wed. 
Thur. 
Frid. 

Sat. 


a 

o 

3 


1 
2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 

18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


THE  SUN'S 


Apparent 
Bight  Ascension. 


b  m   e 

22  49  18.10 
22  53  2.34 

22  56  46.07 

23  0  29.32 
23  4  12.12 
23  7  54.49 

23  11  36.45 
23  15  18.04 
23  18  59.26 

23  22  40.15 
23  26  20.72 
23  30  1.00 

23  33  41.01 
23  37  20.76 
23  41  0.27 

23  44  39.56 
23  48  18.65 
23  51  57.57 

23  55  36.32 

23  59  14.92 

0  2  53.39 

0  6  31.74 
0  10  10.01 
0  13  48.19 

0  17  26.31 
0  21  4.38 
0  24  42.43 

0  28  20.47 
0  31  58.53 
0  35  36.63 
0  39  14.79 

0  42  53.03 


Diftfor 
lHour. 


9.353 
9.332 
9.312 

9.293 
9.275 
9.257 

9.240 
9.225 
9.210 

9.197 
9.183 
9.172 

9.161 
9.151 
9.142 

9.133 
9.125 
9.118 

9.111 
9.105 
9.100 

9.096 
9.093 
9.089 

9.087 
9.086 
9.085 

9.086 
9.087 
9.089 
9.092 

9.096 


Apparent 
Deolination. 


s. 


o 

7 


14.1 


30 

7  7  22.9 

6  44  25.7 

6  21  22.8 

5  58  14.7 

5  35     1.7 

5  11  44.2 

4  48  22.5 

4  24  57.0 

4  1  28.0 

3  37  55.9 

3  14  21.1 

2  50  44.1 

2  27     5.1 

2  3  24.6 

1  39  42.9 

1  16    0.5 

0  52  17.8 


0  28  35.1 
S.  0  4  52.7 
N.  0  18  49.0 

0  42  29.5 

1  6     8.5 
1  29  45.4 

1  53  20.1 

2  16  52.2 

2  40  21.4 

3  3  47.3 
3  27    9.4 

3  50  27.5 

4  13  41.4 

N.  4  36  50.6 


DUt  for 
1  Hour. 


+  57.00 
57.25 
57.49 

+  57.71 
57.93 
68.13 

+  58.32 
58.48 
58.64 

+  58.77 
58.89 
58.99 

+  59.09 
59.15 
59.21 

+  59.24 
59.28 
59.28 

+  59.28 
59.25 
59.21 

+  59.15 
59.09 
59.00 

+  58.90 
58.77 
58.65 

+  58.50 
58.35 
58.17 
57.98 

+  57.78 


Semi- 
diameter. 


Sidereal 
Time  of 

Semi- 
diameter 
Passing 
Meridian. 


a 


6  10.34 

6  10.10 

6  9.86 

6  9.61 

6  9.36 

6  9.10 

6  8.84 

6  8.58 

6  8.32 

6  8.05 

6  7.78 

6  7.51 

6  7.24 

6  6.97 

6  6.70 

6  6.43 

6  6.15 

6  5.88 

6  5.61 

6  5.34 

6  5.06 

6  4.79 

6  4.52 

6  4.25 


3.98 
3.71 
6    3.44 


6 
6 
6 
6 


3.17 
2.89 
2.62 
2.35 


16    2.08 


65.42 
65.35 
65.28 

65.21 
65.14 
65.08 

65.02 
64.96 
64.91 

64.86 
64.82 
64.77 

64.73 
64.69 
64.66 

64.62 
64.59 
64.56 

64.54 
64.52 
64.50 

64.49 
64.48 
64.47 

64.46 
64.46 
64.46 

64.46 
64.47 
64.48 
64.49 

64.51 


Equation  of 

Time, 

to  bo 

Added  to 

Apparent 

Time. 


m      a 

12  30.84 
12  18.55 
12    5.77 

1 1  52.50 
1 1  38.79 
11  24.65 

11  10.10 
10  55.17 
10  39.88 

10  24.25 

10    8.31 

9  52.09 

9  35.59 
9  18.82 
9    1.81 

8  44.60 
8  27.21 
8    9.63 

7  51.87 
7  33.96 
7  15.93 

6  57.79 
6  39.55 
6  21.23 

6  2.84 
5  44.40 
5  25.95 

5  7.49 
4  49.05 
4  30.65 
4  12.31 

3  54.05 


Diff.  for 
1  Honr. 


s 

0.503 
0.524 
0.544 

0.563 
0.581 
0.599 

0.615 
0.630 
0.645 

0.658 
0.671 
0.683 

0.694 
0.704 
0.713 

0.722 
0.730 
0.737 

0.744 
0.750 
0.755 

0.759 
0.762 
0.766 

0.768 
0.769 
0.770 

0.769 
0.768 
0.766 
0.763 

0.759 


None— The  mean  time  of  semldiameter  passing  may  be  found  by  subtracting  0M8  from  the  sidereal  time. 
Tbe  sign  -\-  prefixed  to  tbe  hourly  change  of  declination  indicates  that  south  declinations  are  decreasing;  north 
declinations,  increasing. 
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■ 

AT  GREENWICH  MEAN  NOON. 

1 

1 

• 

THE 

SUN'S 

s 

« 

O 

5 
§ 

a> 

© 

& 

Q 

1 

Equation  of 

Time, 

to  be 
Subtracted 

from 
Mean  Time. 

Diff.  for 
1  Honr. 

Sidereal 

Time, 

or 

Bight  Ascension 

of 

Mean  Snu. 

Apparent 
Right  AAoeDaion. 

Diff.  for 
I  Honr. 

Apparent 
Declination. 

Diff.  for 
1  Honr. 

Wed. 

22  49  16*15 

9.364 

S.    7  80  26*0 

+  57.01 

m        s 

12  30.94 

• 
0.503 

h     m        s 

22  36  45.21 

Thur. 

2 

22  53    0.42 

9.333 

7    7  34.7 

57.26 

12  18.65 

0.584 

22  40  41.77 

Frid. 

8 

22  56  44.19 

9.313 

6  44  37.3 

57.50 

12    5.87 

0.544 

22  44  38.82 

Sat. 

4 

23    0  27.48 

9.994 

6  21  34.3 

+  67.72 

11  52.60 

0.563 

22  48  34.88 

Sun. 

5 

23    4  10.32 

9.876 

5  58  26.0 

57.94 

11  38.90 

0.581 

22  52  31.42 

Mon. 

6 

23    7  52.73 

9.858 

5  35  12.8 

58.14 

11  24.75 

0.599 

22  56  27.98 

Tues. 

7 

23  11  34.73 

9.842 

5  11  55.1 

+  58.33 

11  10.21 

0.615 

23    0  24.52 

Wed. 

6 

23  15  16.36 

9.227 

4  48  33.1 

58.49 

10  55.28 

0.630 

23    4  21.08 

Thur. 

9 

23  18  57.62 

9.812 

4  25    7.3 

68.65 

10  39.99 

0.645 

23    8  17.63 

Frid. 

10 

23  22  36.55 

9.199 

4     1  38.1 

+  58.78 

10  24.36 

0.658 

23  12  14.19 

Sat 

11 

23  26  19.16 

9.185 

3  38     5.8 

58.90 

10    8.42 

0.671 

23  16  10.74 

Sun. 

12 

23  29  59.49 

9.174 

3  14  30.8 

69.00 

9  52.19 

0.683 

23  20    7.30 

Mon. 

13 

23  33  39.54 

9.163 

2  50  53.5 

+  69.10 

9  35.70 

0.694 

23  24    3.84 

Tues. 

14 

23  37  19.33 

9.153 

2  27  14.3 

69.16 

9  18.93 

0.704 

23  28    0.40 

Wed. 

15 

23  40  58.88 

9.144 

2    3  33.5 

69.38 

9     1.98 

0.713 

23  31  56.95 

Thur. 

16 

23  44  38.22 

9.135 

1  39  51.6 

+  69  85 

8  44.71 

0.788 

23  35  53.51 

Frid. 

17 

23  48  17.36 

9.187 

1  16    8.9 

69.89 

8  27.31 

0.730 

23  39  50.05 

Sat. 

18 

23  51  56.32 

9.180 

0  52  25.9 

69.89 

8    9.73 

0.737 

23  43  46.61 

Sun. 

19 

23  55  35.12 

9.113 

0  28  42.9 

+  69.89 

7  51.97 

0.744 

23  47  43.15 

Moo. 

20 

23  59  13.77 

9.107 

S.    0    5    0.2 

69.8G 

.7  34.06 

0.760 

23  51  39.71 

Tues. 

21 

0    2  52.29 

9.108 

N.    0  18  41.8 

69.88 

7  16.02 

0.765 

23  55  36.27 

Wed. 

22 

0    6  30.69 

9.098 

0  42  22.6 

+  59.16 

6  57.87 

0.769 

23  59  32.82 

Thur. 

23 

0  10    9.00 

9.095 

1     6     1,9 

59.10 

6  39.63 

0.768 

0    3  29.37 

Frid. 

24 

0  13  47.23 

9.091 

1  29  39.1 

59.01 

6  21.31 

0.766 

0    7  25.92 

Sat. 

25 

0  17  25.39 

9.089 

1  53  14.1 

+  68.91 

6    2.92 

0.768 

0  11  22.47 

Sun. 

26 

0  21     3.50 

9.088 

2  16  46.5 

58.78 

5  44.48 

0.769 

0  15  19.02 

Mon. 

27 

0  24  41.60 

9.087 

2  40  16.0 

58.66 

5  26.02 

0.770 

0  19  15.58 

Tues. 

28 

0  28  19.69 

9.088 

3    3  42.2 

+  58.51 

5    7.56 

0.769 

0  23  12.13 

Wed. 

29 

0  31  57.81 

9.089 

3  27    4.6 

58.36 

4  49.12 

0.768 

0  27     8.68 

Thur. 

30 

0  35  35.95 

9.091 

3  50  23.1 

58.18 

4  30.71 

0.766 

0  31     5.23 

Frid. 

31 

0  39  14.15 

9.094 

4  13  37.3 

57.99 

4  12.37 

0763 

0  35     1.78 

Sat. 

32 

0  42  52.44 

9.098 

N.    4  36  46.8 

+  57.79 

3  54.10 

0.769 

0  38  58.34 

:      Note 
1    Too  slj 

.— Th 
pi  + 
de< 

e  semidiameter  for  i 
prefixed  to  tho  hoo 
sreasing;  north  decl 

nean  noon 
rly  chang 
Illations,  1 

may  be  assumed  the  same  as  t 
e  of  declination  indicates  tba 
ncreasing. 

hat  for  apparent 
b  south  declinati 

noon. 
Ions  are 

Diff.  for  1  Hour, 
+  9«.8565. 
(Table  m.) 
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in. 


AT  GREENWICH  MEAN  NOON. 


I 


i 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 

18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


Si 

I 


60 
61 
62 

63 
64 
65 

66 
67 
68 

69 
70 
71 

72 
73 

74 

75 
76 
77 

78 
79 
80 

81 
82 
83 

84 
85 
86 

87 
88 
89 
90 

91 


THE  SUN'S 


TRUE  LONGITUDE. 


// 


340  50  32.7 

341  50  40.0 

342  50  45.3 

343  50  48.7 

344  50  50.3 

345  50  50.1 

346  50  48.0 

347  50  44.3 

348  50  38.9 

349  50  31.7 

350  50  22.8 

351  50  12.3 

352  50  0.1 

353  49  46.2 

354  49  30.6 

355  49  13.2 

356  48  54.0 

357  48  33.0 

358  48  10.0 

359  47  44.9 

0  47  17.8 

1  46  48.5 

2  46  17.0 

3  45  43.2 

4  45  7.2 

5  44  28.9 

6  43  48.3 

7  43  5.3 

8  42  20.0 

9  41  32.5 

10  40  42.6 

11  39  50.5 


V 


50  7.9 
50  15  1 
50  20.3 

50  23.6 
50  25.1 
50  24.9 

50  22.6 
50  18.8 
50  13.3 

50  6.0 
49  57.1 
49  46.5 

49  34.2 
49  20.2 
49  4.5 

48  47.0 
48  27.7 
48  6.6 

47  43.5 
47  18.4 
46  51.2 

46  21.8 
45  50.2 
45  16.3 

44  40.2 
44  1.8 
43  21.1 

42  38.0 
41  52.6 
41  5.0 
40  15.1 

39  23.0 


Diff.  for 
lHour. 


50.34 
50.26 
50.18 

50.10 
50.03 
49.95 

49.88 
49.81 
49.74 

49.67 
49.59 
49.52 

49.45 
49.38 
49.31 

49.24 
49.16 
49,08 

49.00 
48.91 

48.82 

48.73 
48.64 
48.55 

48.45 
48.36 
48.26 

48.17 
48.07 
47.98 
47.88 


147.79 


LATITUDE. 


// 


-0.17 
0.22 
0.26 

-0.27 
024 
0.19 

-0.10 

0.00 

+  0.12 

+  0.25 
0.39 
0.52 

+  0.63 
0.72 
0.79 

+  0.84 
0.86 
0.83 

+  0.79 
0.71 
0.62 

+  0.50 
0.37 
0.23 

+  0.09 

-0.04 

0.15 

-0.25 
0.32 
0.36 
0.37 

-0.36 


Logarithm 

of  the 

Radius  Vector 

of  the 

Earth. 


9.9962493 
9.9963572 
9.9964667 

9.9965778 
9.9966906 
9.9968049 

9.9969206 
9.9970377 
9.9971560 

9.9972755 
9.9973959 
9.9975172 

9.9976391 
9.9977614 
9.9978840 

9.9980069 
9.9981298 
9.9982527 

9.9983755 
9.9984980 
9.9986203 

9.9987424 
9.9988644 
9.9989862 

9.9991079 
9.9992296 
9.9993514 

9.9994734 
9.9995957 
9.9997184 
9.9998414 

9.9999648 


Diff.  for 
1  Hoar. 


+  44.6 
45.3 
46.0 

+  46.7 
47.3 
47.9 

+  48.5 
49.0 
49.5 

+  49.9 
50.3 
50.6 

+  50.9 
51.1 
51.2 

+  51.2 
51.2 
51.1 

+  51.1 
51.0 
50.9 

+  50.9 
50.8 
50  8 

+  50.7 
50.7 
50.8 

+  50.9 
51.0 
51.1 
51.3 

+  51.5 


Not*.— The  numbers  In  column  A  correspond  to  the  true  equinox  of  the  date,  in  column  A'  to 
the  mean  equinox  of  January  (P.O. 


Mean  Thue 

of 

Sidereal  Noon. 


h  m 

1  23 
1  19 
1  15 


1.15 
5.24 
9.33 


1  11  13.42 
1  7  17.52 
1  3  21.61 

0  59  25.71 
0  55  29.80 
0  51  33.90 

0  47  37.99 
0  43  42.08 
0  39  46.17 

0  35  50.27 
0  31  54.36 
0  27  58.45 

0  24  2.55 
0  20  6.65 
0  16  10.74 

0  12  14.83 
0  8  18.92 
0  4  23.01 

0   0  27.10; 
23  56  31.19) 
23  52  35.28 
23  48  39.39 

23  44  43.48 
23  40  47.57 
23  36  51.66 

23  32  55.77 
23  28  59.86 
23  25  3.95 
23  21  8.04 

23  17  12.14 


Dift  for  1  Hoar, 
—  1K8296. 
(Table  II.) 
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GREENWICH  MEAN  TIME, 

• 

a 

THE 

MOON'S 

* 

9 

© 

p 

SEHIDIAMETER. 

HORIZONTAL  PARALLAX. 

UPPER  TRANSIT. 

AGE. 

Noon. 

Midnight 

Noon. 

Diff.  for 
lHour. 

Midnight. 

Diff.  for 
1  Hoar. 

Meridian  of 
Greenwich. 

Diff.  for 
lHoar. 

Noon. 

1 
2 
3 

14  47.1 
14  44.6 
14  43.8 

14  45*6 
14  44.0 
14  44.1 

54    8.6 
53  59.5 
53  56.8 

-  0.53 
-0.24 
+  0.01 

/      // 

54    3.2 
53  57.4 
53  57.6 

-  0.38 
-0.1 1 
+  0.18 

h      m 

9  56.1 

10  39.5 

11  21.7 

m 
1.84 

1.78 

1.74 

d 

11.4 
12.4 
13.4 

4 
5 
6 

14  44.6 
14  46.8 
14  50.4 

14  45.6 

14  48.4 
14  52.6 

53  59.7 

54  7.8 
54  20.8 

+  0.88 
0.44 
0.64 

54    3.1 
54  13.7 
54  29.1 

+  0.33 
0.54 
0.74 

12    3.2 

12  44.7 

13  27.0 

1.73 
1.74 
1.79 

14.4 
15.4 
16.4 

7 
8 
9 

14  55.3 

15  1.5 
15    9.3 

14  58.2 

15  5.2 
15  13.8 

54  38.7 

55  18 
55  30.4 

+  0.85 
1.07 
1.31 

54  49.6 

55  15.4 
55  46.8 

+  0.96 
1.19 
1.42, 

14  10.7 

14  56.5 

15  44.7 

1.86 
1.96 
2.07 

17.4 
18.4 
19.4 

10 
11 
12 

15  18.6 
15  29.5 
15  41.7 

15  23.9 
15  35.5 
15  48.3 

56    4.6 

56  44.5 

57  29.4 

+  1.54 
1.77 
1.96 

56  23.9 

57  6.4 
57  53.4 

+  1.66 
1.87 
8.02 

16  35.7 

17  29.4 

18  25.1 

2.19 
2.89 
8.35 

20.4 
21.4 
22.4 

13 
14 
15 

15  55.0 

16  8.4 
16  21.2 

16     1.7 
16  15.0 
16  26.8 

58  18.0 

59  7.5 
59  54.3 

+  8.06 
8.04 
1.83 

58  42.8 

59  31.5 

60  15.1 

+  8.07 
1.96 
1.64 

19  21.9 

20  18.9 

21  15.3 

8.38 
8.36 
8.33 

23.4 
24.4 
25.4 

16 
17 
18 

16  31.8 
16  39.0 
16  41.6 

16  35.9 
16  40.9 
16  40.9 

60  33.3 

60  59.6 

61  9.1 

+  1.40 

+  0.76 

0.00 

60  48.3 

61  6.6 
61    6.8 

+  1.11 
+  0.39 
-0.38 

22  10.9 

23  5.7 

6 

2.29 
2.27 

26.4 
27.4 
28.4 

19 
20 
21 

16  39.0 
16  31.7 
16  20.2 

16  35.9 
16  26.4 
16  13.3 

60  59.9 
60  32.8 
59  50.6 

-0.76 
1.47 
8.00 

60  48.5 
60  13.3 
59  25.4 

-1.13 
1.76 
8.19 

0    0.1 

0  54.6 

1  49.5 

2.27 
2.28 
2.30 

29.4 
1.0 
2.0 

22 
23 
24 

16     5.9 
15  50.4 
15  35.0 

15  58.3 
15  42.6 
15  27.7 

58  58.3 
58     1.3 
57    4.7 

-8.31 
8.40 
8.89 

58  30.1 
57  32.7 
56  38.0 

-8.38 
8.37 
8.18 

2  44.9 

3  40.3 

4  34.9 

2.31 
2.29 
2.25 

3.0 
4.0 
5.0 

25 
26 
27 

15  20.8 
15    8.7 
14  58.9 

15  14.5 
15     3.4 
14  55.0 

56  12.7 
55  27.9 
54  52.1 

-8.04 
1.69 
1.89 

55  49.3 
55    8.8 
54  37.8 

-1.87 
1.49 
1.09 

5  27.9 

6  18.7 

7  7.1 

2.17 
2.07 
1.96 

6.0 
7.0 

*   8.0 

28 
29 
30 
31 

14  51.8 
14  47.3 
14  45.3 
14  45.6 

14  49.2 
14  46.1 
14  45.2 
14  46.5 

54  26.0 
54    9.6 
54    2.3 
54    3.2 

-0.88 

0.48 

-0.13 

+  0.19 

54  16.6 
54    4.9 
54     1.8 
54    6.4 

-0.68 

-0.30 

+  0.04 

0.34 

7  53.1 

8  37.1 

9  19.6 
10     1.3 

1.87 
1.80 
1.75 
1.73 

9.0 
10.0 
11.0 
12.0 

32 

. 

14  47.8 

14  49.5 

54  11.3 

+  0.46 

54  17.6 

+  0.57 

10  42.9 

1.74 

13.0 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Sight  Aeeenaion. 

Dff. 
forlm. 

Declination. 

Diff. 
for  1  m. 

Hoar. 

Right  Ascension. 

Dift 
forlm. 

Declination. 

Diff. 
for  1  m. 

WEI 

)NE81 

3AY  1. 

FRIDAY  3. 

h    m      s 

O          1         II 

« 

h    m      s 

8 

O          1         II 

// 

0 

8  14  57.34 

1.9767 

N.15  27  27.8 

7.890 

0 

9  47    0.37 

1.8688 

N.  8    7  35.0 

10.186 

1 

8  16  55.97 

1.9757 

15  19  32.5 

7.953 

1 

9  48  52.46 

1.8674 

7  57  22.9 

10.918 

2 

8  18  54.43 

1.9736 

15  11  33.4 

6.016 

2 

9  50  44.46 

1.8659 

7  47    8.9 

10.949 

3 

8  20  52.71 

1.9699 

15    3  30.5 

8.078 

3 

9  52  36.37 

1.8645 

7  36  53.0 

10.980 

4 

8  22  50.82 

1.9670 

14  55  24.0 

8.139 

4 

9  54  28.20 

1.8639 

7  26  35.3 

10.3C9 

5 

8  24  48.75 

1.9641 

14  47  13.8 

8.900 

5 

9  56  19.96 

1.8690 

7  16  15.9 

10.338 

6 

8  26  46.51 

1.96J9 

14  39    0.0 

8460 

6 

9  58  11.64 

1.6607 

7    5  54.7 

10.367 

7 

8  28  44.10 

1.9584 

14  30  42.6 

&319 

7 

10    0    3.25 

1.8595 

6  55  31.8 

10.395 

8 

8  30  41.52 

1.9557 

14  22  21.7 
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94719 

21  30  14.6 

0479 

21 

15    7    0.29 

9.1863 

18  42  43.6 

5.963 

21 

16  56  44.19 

94750 

21  31    3.2 

0.747 

22 

15    9  11.60 

9.1907 

18  48  39.9 

5493 

22 

16  59    6.78 

94779 

21  31  44.3 

0.699 

23 

15  11  23.17 
FI 

9.1951 

UDA1 

S.  18  54  30.7 
Z  10. 

5409 

23 

17     1  29.54 
SU 

94808 

NDA1 

S.21  32  17.8 
Z   12. 

0.496 

0 

15  13  35.01 

9.1905 

8.19    0  16.1 

5.710 

0 

17    3  52.48 

94838 

8. 21  32  43.8 

0470 

1 

15  15  47.11 

9.9038 

19    5  55.9 

5.616 

1 

17    6  15.60 

94866 

21  33    2.2 

0443 

2 

15  17  59.47 

9.9089 

19  11  30.0 

5439 

2 

17    8  38.88 

94894 

21  33  12.9 

-  0.115 

3 

15  20  12.10 

9.9196 

19  16  58.5 

0.427 

3 

17  11     2.33 

9.3999 

21  33  16.0 

+  0413 

4 

15  22  24.99 

9.9170 

19  22  21.3 

5.331 

4 

17  13  25.94 

94949 

21  33  11.4 

0.141 

5 

15  24  38.14 

9.9913 

19  27  38.2 

5433 

5 

17  15  49.71 

94975 

21  32  59.1 

0.969 

6 

15  26  51.55 

9.2957 

19  32  49.3 

5.136 

6 

17  18  13.64 

9.4001 

21  32  39.1 

0498 

7 

15  29    5.22 

9.9300 

19  37  54.5 

5.038 

7 

17  20  37.72 

9.4096 

21  32  11.3 

0498 

8 

15  31   19.15 

9.9343 

19  42  53.8 

4.939 

8 

17  23    1.95 

9.4050 

21  31  35.7 

0.657 

9 

15  33  33.34 

9.9387 

19  47  47.2 

4.840 

9 

17  \>5  26.32 

9.4074 

21  30  52.4 

0.787 

10 

15  35  47.79 

9.9499 

19  52  34.6 

4.739 

10 

17  27  50.84 

9.4097 

21  30    1.2 

0.918 

Jl 

15  38    2.49 

9.9479 

19  57  15.9 

4437 

11 

17  30  15.49 

9.4190 

21  29    2.2 

1.049 

12 

15  40  17.45 

9.9514 

20    1  51.0 

4434 

12 

17  32  40.28 

9.4149 

21  27  55.3 

1.160 

13 

15  42  32.66 

9.9557 

20    6  20.0 

4.431 

13 

17  35    5.20 

9.4163 

21  26  40.6 

1411 

14 

15  44  48.13 

9.9599 

20  10  42.8 

4497 

14 

17  37  30.24 

9.4184 

21  25  18.0 

1.443 

15 

15  47    3.a«5 

94641 

20  14  59.3 

4499 

15 

17  39  55.41 

9.4905 

21  23  47.5 

1476 

16 

15  49  19.82 

9.9683 

20  19    9.5 

4.117 

16 

17  42  20.70 

9.4994 

21  22    8.9 

1.708 

17 

15  51  36.04 

9.9795 

20  23  13.3 

4.011 

17 

17  44  46.10 

9.4943 

21  20  22.5 

1.840 

18 

15  53  52.52 

9.9767 

20  27  10.8 

3.904 

18 

17  47  11.61 

9.4961 

21   18  28.1 

1.973 

19 

15  56    9.24 

9.9807 

20  31     1.8 

3.796 

19 

17  49  37.23 

9.4979 

21  16  25.7 

9.106 

20 

15  58  26.20 

9.9848 

20  34  46.3 

3.687 

20 

17  52    2.95 

9.4996 

21  14  15.4 

9439 

21 

16    0  43.41 

9.9888 

20  38  24.2 

3477 

21 

17  54  28.78 

9.4319 

21  11  57.1 

9479 

22 

16    3    0.86 

94998 

20  41  55.6 

3.407 

22 

17  56  54.70 

9.4397 

21    9  30.8 

9405 

23 

16    5  18.55 

94967 

20  45  20.3 

3457 

23 

17  59  20.71 

9.4349 

21    6  56.5 

9437 

24 

16    7  36.47 

9.3007 

S.20  48  38.4 

3446 

24 

18    1  46.81 

9.4357 

8.21     4  14.3 

9.770 

VIII. 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  EIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Right  Aflcension. 

Diff. 
for  la. 

DeoUaation. 

for  1  m. 

Hour. 

Right  Aaoenalon. 

Diff 
forlm. 

Declination. 

Diff. 
for  1  m. 

MC 

>NDA^ 

ST  13. 

• 

WEDNESDAY  15. 

h    m      8 

8 

O        /        n 

n 

h    m      » 

8 

O          1          II 

u 

0 

18    1  46.81 

2.4357 

S.  21    4  14.3 

9.770 

0 

19  59  12.86 

9.4379 

S.  16  20  16.2 

8408 

1 

18    4  13.00 

9.4371 

21    1  24.1 

9404 

1 

20    1  39.06 

9.4361 

16  11  18.3 

9499 

2 

18    6  39.27 

9.4384 

20  58  25.8 

3/09 

2 

20    4    5.19 

9.4350 

16    2  13.6 

9.134 

3 

18    9    5.61 

9.4397 

20  55  19.4 

3.173 

3 

20    6  31.26 

9.4339 

15  53    2.2 

9446 

4 

18  11  32.03 

9.4406 

20  52    5.0 

3.307 

4 

20    8  57.26 

9.4397 

15  43  44.1 

9457 

5 

18  13  58.51 

9.4419 

20  48  42.6 

3.440 

5 

20  1]  23.19 

9.4315 

15  34  19.3 

9.467 

6 

18  16  25.06 

9.4430 

20  45  12.2 

3.573 

6 

20  13  49.04 

9.4303 

15  24  48.0 

9476 

7 

18  18  51.67 

9.4440 

20  41  33.8 

3.707 

7 

20  16  14.82 

9.4991 

15  15  10.2 

9464 

8 

18  21  18.34 

9.4450 

20  37  47.4 

3.841 

8 

20  18  40.53 

9.4978 

15    5  25.9 

9.799 

9 

18  23  45.07 

9.4459 

20  33  52.9 

3475 

9 

20  21    6.16 

9.4966 

14  55  35.1 

9499 

10 

18  26  11.85 

9.4467 

20  29  50.4 

4.108 

10 

20  23  31.72 

9.4953 

14  45  38.0 

10.003 

11 

18  28  38.67 

9.4473 

20  25  39.9 

4441 

11 

20  25  57.20 

9.4940 

14  35  34.7 

10.107 

12 

18  31    5.53 

9.4480 

20  21  21.5 

4.373 

12 

20  28  22.60 

9.4997 

14  25  25.2 

10410 

13 

18  33  32.43 

9.4487 

20  16  55.1 

4.597 

13 

20  30  47.92 

2.4913 

14  15    9.5 

10413 

14 

18  35  59.:*7 

9.4499 

20  12  20.7 

4.640 

14 

20  33  13.16 

9.4900 

14    4  47.8 

10.419 

15 

18  38  26.34 

9.4497 

20    7  38.3 

4.779 

15 

20  35  38.32 

9.4186 

13  54  20.1 

10419 

16 

18  40  53.34 

9.4509 

20    2  48.0 

4.905 

16 

20  38    3.39 

9.4179 

13  43  46.5 

10.610 

17 

18  43  20.36 

9.4500 

19  57  49.7 

5.037 

17 

20  40  28.38 

9.4158 

13  33    6.9 

10.708 

18 

18  45  47.41 

9.4509 

19  52  43.5 

5.169 

18 

20  42  53.29 

9.4144 

13  22  21.5 

10.804 

19 

18  48  14.47 

9.4519 

19  47  29.4 

5401 

19 

20  45  18.11 

9.4130 

13  11  30.4 

10.898 

20 

18  50  41.55 

9.4514 

19  42    7.4 

5.439 

20 

20  47  42.85 

9.4117 

13    0  33.7 

10.999 

21 

18  53    8.64 

9.4516 

19  36  37.5 

5.563 

21 

20  50    7.51 

9.4103 

12  49  31.4 

11.064 

22 

18  55  35.73 

9.4516 

19  30  59.8 

5.603 

22 

20  52  32.08 

9.4088 

12  38  23.6 

11.175 

23 

18  58    2.83 

9.4517 

S.19  25  14.3 

5494 

23 

20  54  56.57 

9.4074 

8.12  27  10.4 

11465 

TU 

EBDA 

Y  14. 

- 

THl 

JBSDj 

1Y   16. 

0 

19    0  29.93 

9.4517 

8. 19  19  20.9 

5454 

0 

20  57  20.97 

9.4059 

S.  12  15  51.8 

11453 

1 

19    2  57.03 

9.4516 

19  13  19.8 

6483 

1 

20  59  45.28 

9.4045 

12    4  28.0 

11.440 

2 

19    5  24.12 

9.4514 

19    7  10.9 

6413 

2 

21    2    9.51 

9.4031 

11  52  59.0 

11497 

3 

19    7  51.20 

9.4513 

19    0  54.2 

6449 

3 

21    4  33.65 

9.4017 

11  41  24.8 

11419 

4 

19  10  18.27 

9.4511 

18  54  29.8 

6.470 

4 

21    6  57.71 

9.4009 

11  29  45.6 

11495 

5 

19  12  45.33 

9.4508 

18  47  57.8 

6497 

5 

21    9  21.68 

94968 

11  18    1.4 

11.777 

6 

19  15  12.37 

9.4505 

18  41  18.1 

6.795 

6 

21  11  45.57 

94974 

11    6  12.4 

11457 

7 

19  17  39.39 

9.4501 

18  34  30.8 

6459 

7 

21  14    9.37 

94960 

10  54  18.6 

11436 

8 

19  20    6.38 

9.4496 

18  27  35.9 

6.978 

8 

21  16  33.09 

94946 

10  42  20.1 

19414 

9 

19  2?  33.34 

9.4499 

18  20  33.4 

7.104 

9 

21  18  56.72 

94939 

10  30  16.9 

19.091 

10 

19  25    0.28 

9.4487 

18  13  23.4 

7498 

10 

21  21  20.27 

94918 

10  18    9.2 

19.165 

11 

19  37  27.18 

9.4481 

18    6    6.0 

7459 

11 

21  23  43.74 

94904 

10    5  57.1 

19.937 

12 

19  29  54.05 

9.4475 

17  58  41.1 

7.476 

12 

21  26    7.12 

94890 

9  53  40.7 

19409 

13 

19  32  20.88 

9.4468 

17  51    8.8 

7499 

13 

21  28  30.42 

94877 

9  41  20.0 

19480 

14 

19  34  47.67 

9.4469 

17  43  29.2 

7.799 

14 

21  30  53.64 

94863 

9  28  55.1 

19.449 

15 

19  37  14.42 

9.4454 

17  35  42.2 

7445 

15 

21  33  16.78 

94850 

9  16  26.1 

19417 

16 

19  39  41.12 

9.4447 

17  27  47.8 

7467 

16 

21  35  39.84 

94837 

9    3  53.1 

19483 

17 

19  42    7.78 

9.4439 

17  19  46.2 

8.087 

17 

21  38    2.82 

94893 

8  51  16.2 

19448 

18 

19  44  34.39 

9.4430 

17  11  37.4 

8406 

18 

21  40  25.72 

94811 

8  38  35.4 

19.711 

19 

19  47    0.94 

9.4491 

17    3  21.5 

8494 

19 

21  42  48.55 

94798 

8  25  50.9 

19.779 

20 

19  49  27.44 

9.4419 

16  54  58.5 

8.449 

20 

21  45  1K30 

94785 

8  13    2.8 

19439 

21 

19  51  53.89 

9.4403 

16  46  28.4 

8460' 

21 

21  47  33.97 

94773 

8    0  11.1 

19.890 

22 

19  54  20.28 

9.4393 

16  37  51.3 

8477 

22 

21  49  56.57 

94761 

7  47  16.0 

13.947 

23 

19  56  46.60 

9.4389 

16  29    7.2 

8.793 

23 

21  52  19.10 

94748 

7  34  17.5 

13409 

24 

19  59  12.86 

9.4379 

S.16  20  16.2 

8408 

24 

21  54  41.55 

94736 

S.  7  21  15.8 

13455 

46 


MARCH,   1882. 


IX. 


GREENWICH  MEAN  TIME. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Bight  AtoeMion. 

Biff, 
forlm. 

DeoUnatioii. 

Biff, 
for  1  m. 

Hour. 

Bight  Aaoendoii. 

Biff 
forlm. 

TlmJjnafl^Mi, 

Biff 
for  1  m. 

FI 

tIDAI 

Z   17. 

SUNDAY   19. 

h    m      s 

8 

O          I         It 

// 

h    m      s 

1    * 

O         1         It 

a 

0 

21  54  41.55 

9.3736 

S.  7  21  15.8 

13.055 

0 

23  47  45.77 

94488 

N.  3  35  23.5 

13448 

1 

21  57    3.93 

94785 

7    8  10.9 

13.107 

1 

23  50    6.71 

94491 

3  49    1.5 

13418 

2 

21  59  26.25 

9.3714 

6  55    2.9 

13.157 

2 

23  52  27.66 

94493 

4    2  37.7 

13487 

3 

22    1  46.50 

9.3703 

6  41  52.0 

13.906 

3 

23  54  48.63 

94496 

4  16  12.0 

13455 

4 

22    4  10.66 

9.3099 

6  28  38.2 

13.953 

4 

23  57    9.61 

94499 

4  29  44.3 

13491 

5 

22    6  32.60 

9.3681 

6  15  21.6 

13.999 

5 

23  59  30.61 

94509 

4  43  14.5 

13.484 

6 

22    8  54.65 

9.3670 

6    2    2.3 

13443 

6 

0    1  51.63 

94506 

4  56  42.4 

13.446 

7 

22  11  16.84 

9.3660 

5  48  40.4 

13486 

7 

0    4  12.67 

94508 

5  10    8.0 

13.407 

8 

22  13  38.77 

9.3650 

5  35  16.0 

13.496 

8 

0    6  33.73 

9.3519 

5  23  31.2 

13467 

9 

22  16    0.64 

9.3641 

5  21  49.3 

13.464 

9 

0    8  54.82 

94517 

5  36  52.0 

13494 

10 

22  18  22.46 

9.3639 

5    6  20.3 

13.509 

10 

0  11  15.93 

94581 

5  50  10.1 

13479 

11 

22  20  44.22 

9.3689 

4  54  49.1 

13*538 

11 

0  13  37.07 

94598 

6    3  25.5 

13433 

12 

22  23    5.92 

94613 

4  41  15.8 

13.579 

12 

0  15  58.24 

94530 

6  16  38.1 

13.186 

13 

22  25  27.57 

94604 

4  27  40.5 

13.604 

13 

0  18  19.43 

94535 

6  29  47.8 

13.137 

14 

22  27  49.17 

94586 

4  14    3.3 

13434 

14 

0  20  40.66 

94541 

6  42  54.5 

13487 

15 

22  30  10.72 

9.3587 

4    0  24.4 

13469 

15 

0  23    1.92 

94546 

6  55  58.2 

13435 

16 

22  32  32.22 

9.3579 

3  46  43.8 

13490 

16 

0  25  23.21 

94659 

7    8  58.7 

19481 

17 

22  34  53.67 

9.3579 

3  33    1.6 

13.715 

17 

0  27  44.54 

94567 

7  21  55.9 

19495 

18 

22  37  15.08 

94564 

3  19  18.0 

13.738 

18 

0  30    5.90 

94563 

7  34  49.7 

19468 

19 

22  39  36.44 

94557 

3    5  33.0 

13.761 

19 

0  32  27.30 

94570 

7  47  40.1 

19411 

20 

22  41  57.77 

94551 

2  51  46.7 

13.789 

20 

0  34  48.74 

94576 

8    0  27.0 

19.751 

21 

22  44  19.06 

94545 

2  37  59.2 

13400 

21 

0  37  10.21 

94589 

8  13  10.2 

19489 

22 

22  46  40.31 

2  24  10.7 

13417 

22 

0  39  31.72 

94588 

8  25  49.7 

19497 

23 

22  49    1.53 
SAT 

94533 

S.  2  10  21.2  1 
1Y  18. 

13439 

23  1 

0  41  53.27 
M0 

94565 

fNDA^ 

N.  8  38  25.4 
ST  20. 

19463 

0 

22  51  22.71 

94587 

S.   1  56  30.9 

13445 

0 

0  44  14.86 

9.3609 

N.  8  50  573 

19*497 

1 

22  53  43.86 

94589 

1  42  39.8 

13457 

1 

0  46  36.49 

94600 

9    3  25.0 

19.430 

2 

22  56    4.98 

94517 

1  28  48.1 

13467 

2 

0  48  58.17 

94617 

9  15  48.8 

19469 

3 

22  58  26.07 

94519 

1  14  55.8 

13475 

3 

0  51  19.89 

94693 

9  28    8.4 

19499 

4 

23    0  47.14 

94508 

1     1     3.1 

13481 

4 

0  53  41.65 

94630 

9  40  23.8 

19491 

5 

23    3    8.17 

94505 

0  47  10.1 

13486 

5 

0  56    3.45 

94637 

9  52  34.9 

19.148 

6 

23    5  29.19 

94509 

0  33  16.8 

13489 

6 

0  58  25.30 

94645 

10    4  41.5 

19473 

7 

23    7  50.19 

94408 

0  19  23.4 

13490 

7 

1    0  47.19 

Q.flftftfl 

10  16  43.6 

11498 

8 

23  10  11.17 

94495 

S.  0    5  30.0 

13.889 

8 

1    3    9.13 

94660 

10  28  41.2 

11499 

9 

23  12  32.13 

94489 

N.  0    8  23.3 

13.887 

9 

1    5  31.11 

94667 

10  40  34.2 

11443 

10 

23  14  53.08 

94490 

0  22  16.4 

13483 

10 

1    7  53.14 

94675 

10  52  22.4 

11.763 

11 

23  17  14.01 

94488 

0  36    9.3 

13.878 

11 

1  10  15.21 

94683 

11    4    5.8 

11.683 

12 

23  19  34.93 

94486 

0  50    1.8 

13.871 

12 

1  1*37.33 

94601 

11  15  44.4 

11409 

13 

23  21  55.84 

94485 

1    3  53.8 

13.863 

13 

1  14  59.50 

94698 

11  27  18.0 

11418 

14 

23  24  16.75 

94484 

1  17  45.2 

13.651 

14 

1  17  21.71 

94708 

11  38  46.5 

11.433 

15 

23  26  37.65 

84483 

1  31  35.9 

13.838 

15 

1  19  43.97 

9.3713 

11  50  10.0 

11448 

16 

23  28  58.55 

94489 

1  45  25.8 

13494 

16 

1  22    637 

94791 

12    1  26.3 

11461 

17 

23  31  19.44 

94489 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Sight  Ascension. 

DiiK 
for  1  m. 

Declination. 

Diff. 
for  1  m. 

Hour. 

Sight  Ascension. 

Diff. 
for  1  m. 

Declination. 

Dift 
for  1  m. 

TU 

ESDA 

T  21. 

THURSDAY  23. 
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3 
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3.3345 
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4 
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4 
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8.3331 
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5 

4  43  59.67 

3.3397 
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6 
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9^3140 

21  25  37.1 
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-0.058 

18 

3  21  18.82 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right  Asoensiou. 

Diff. 
for  1  m. 

Deolin*tion. 

Diff. 
for  1  m. 

Hoar. 

Bight  Ascension. 

Diff. 
for  1  m. 

Declination. 

Dill, 
for  1  m. 

SA'I 

'URDi 

\Y  25 

MONDAY  27. 
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0 

8    1  53.70 
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3.732 
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4 
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1.9861 
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4.117 
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13 
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13 
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1.9625 
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14 
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14 
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4.941 

16 
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17 
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18 
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19    9  15.3 
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8.662 

22 
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23 
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5.543 

23 
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24 

7  12  43.811 

2.0939 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  EIGHT  ASCENSION  AND  DECLINATION. 
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12 

11 

11 

11 

11 

11 

11 

11 

10 

10 

10 

10 

10 

10 

9 

9 

9 

9 

N.  9 


// 


49  20.8 

40  30.2 
31  36.7 

40.2 
40.8 
38.5 
33.3 
46  25.3 
37  14.6 
1.1 
44.9 
26.0 
4.5 

50  4CU 

41  13.8 
31  44.6 
22  13.0 
12  38.9 

3  2.4 
53  23.5 
43  42.3 
33  58.8 
24  13.0 
14  25.0 


I 


22 

13 

4 

55 


28 

16 

9 

0 


THURSDAY  30. 


9  34 
9  36 
9  38 
9  40 
9  42 
9  44 
9  45 
9  47 
49 
51 
9  53 
9  55 
9  57 
9  59 
0 


9 
9 


10 
10 
10 
10 
10 
10 


2 
4 

d 
10 


10  12 
10  13 


10 
10 
10 


15 
17 

19 


44.97 
37.61 
30.15 
22.60 
14.95 

7.21 
59.39 
51.48 
43.49 
35.41 
27/45 
19.02 
10.72 

2.&5 
53.91 
45.41 
36.84 
28.22 
19.54 
10.81 

2.03 
53.20 
44.&S 
35.41 
26.45 


1.8789 
1.8785 
1.8749 
1.8733 
1.8717 
1.8703 
1.8C89 
1.8675 
1.8661 
1.8647 
1.8634 
1.8699 
1*8611 
1.8599 
1.8588 
1.8577 
1.8567 
1.8558 
1.8549 
1.8541 
1.8533 
1.8595 
1.8517 
1.8510 
1.8504 


N.  9 
8 
8 
8 
8 
8 
8 
7 
7 
7 
7 
7 
7 
6 
6 
6 
6 
6 
6 
5 
5 
5 
5 
5 

N.  4 


4 
54 
44 
34 
24 
14 

4 
54 
44 
34 
24 
14 

3 
53 
43 
33 
22 
12 

1 
51 
41 
30 
20 

9 
59 


34.9 
42.6 
48.2 
51.7 
53.1 
52.6 
50.1 
45.6 
39.3 
31.1 
21.1 

9.3 
55,7 
40.4 
23.5 

4.9 
44.7 
22.9 
59.6 
34.8 

8.6 
40.9 
11.9 
41.5 

9.8 


8.817 
8.867 
6.917 
8.966 
9.014 
9.063 
9.110 
9.156 
9.909 
9.347 
9.399 
9.337 
9.380 
9.494 
9.465 
9.507 
9.548 
9.588 
9.698 
9.667 
9.706 
9.744 
9.789 
9.818 


Hour. 


0.853 
9.889 
9.994 
9.959 
9.999 
10495 
10.058 
10.090 
10.131 
10.153 
10.183 
10.319 
10.941 
10.368 
10.396 
10.393 
10.350 
10.376 
10.401 
10.495 
10.449 
10.479 
10.495 
10.517 
10.539 


Bight  Ascension. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


Dint 
forlm. 


Declination. 


Diff. 
fori  m. 


FRIDAY  31. 


h  m 
10  19 
10  21 
10  23 
10  24 
10  26 
10  28 
10  30 
10  32 
10  34 
10  36 
10  37 
10  39 
10  41 
10  43 
10  45 
10  47 
10  49 
10  50 
10  52 
10  54 
10  56 

10  58 

11  0 
11     1 


26.45 
17.46 

8.43 
59.37 
50.28 
41.17 
[J2.04 
22.89 
13.72 

4.53 
55.33 
46.13 
36.91 
27.70 
18.49 

9.28 

0.06 
50.88 
41.69 
32.52 
23*37 
14.23 

5.12 
56.03 


1.8504 

N.  4  59    9.8 

10.539 

1.8498 

4  48  36.8 

10.560 

.8499 

4  38    2.6 

10.580 

1.6487 

4  27  27.2 

10.600 

.8483 

4  16  50.6 

10.619 

.8480 

4    6  12.9 

10.637 

.8477 

3  55  34.1 

10.655 

.8473 

3  44  54.3 

10.679 

.8470 

3  34  13.4 

10.690 

.8468 

3  23  31.5 

10.707 

.8467 

3  12  48.6 

10.799 

.8466 

3    2    4.9 

10.736 

.8464 

2  51  20.3 

10.750 

.8464 

2  40  34.9 

10.763 

.8465 

2  29  48.7 

10.777 

.oVUO 

2  19    1.7 

10.789 

.8467 

2    8  14.0 

10.801 

.8468 

1  57  25.6 

10.819 

.8470 

1  46  36.6 

10.833 

.8473 

1  35  47.0 

10.839 

.8476 

1  24  56.8 

10.841 

.8479 

1  14    6.1 

10.849 

.8483 

1    3  14.9 

10.857 

.8487 

N.  0  52  23.3 

10.864 

SATURDAY,  APRIL  1. 

0  |    11    3  46.97  1  1.8499  ]N.  0  41  31.2  |    10^71 


PHASES  OF  THE  MOON. 


O  Full  Moon  . 
(C  Last  Quarter  • 
#  New  Moon  . 
J>  First  Quarter 


d 

ii 

m 

4 

12 

39.7 

12 

9 

28.2 

19 

0 

17.7 

26 

1 

33.0 

a  h 

C  Apogee 2  33.1 

<£  Perigee 18  0.3 

<£  Apogee 30  9.2 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

P.  L. 

P.  L. 

P.  L. 

P.L. 

Name  and  Direction 

Noon. 

of 

mh. 

of 

Vlh. 

of 

IXh- 

of 

1 

of  Object. 

Diff. 

Diff. 

Diff. 

Diff. 

Saturn 

W. 

O           /         // 

84  14  48 

3104 

O           /        // 

85  42  53 

3107 

87  10  54 

3110 

88  38  52 

3119 

Jupiter 

W. 

72  16  21 

3116 

73  44  11 

3119 

75  11  58 

3131 

76  39  42 

3134 

Aldebaran 

w. 

54    7  12 

3085 

55  35  40 

3087 

57    4    6 

3088 

58  32  30 

3090 

Mars 

w. 

32  23    3 

3900 

33  48  48 

3319 

35  14  35 

3317 

36  40  24 

3210 

Spica 

E. 

79  37  12 

3060 

78    8  14 

3063 

76  39  19 

3065 

75  10  27 

3068 

2 

Saturn 

W. 

95  58    6 

3119 

97  25  52 

3190 

98  53  37 

3131 

100  21  21 

3131 

Jupiter 

W. 

83  57  45 

3139 

85  25  16 

3139 

86  52  47 

3133 

88  20  17 

3133 

Aldebaran 

w. 

65  54    8 

3094 

67  22  25 

3095 

68  50  41 

3095 

70  18  57 

3094 

Mars 

w. 

43  49  39 

3914 

45  15  32 

3913 

46  41  26 

3313 

48    7  21 

3313 

Pollux 

w. 

25  23  56 

3479 

26  44  51 

3435 

28    6  28 

3403 

29  28  42 

3374 

Spica 

E. 

67  46  44 

3075 

66  18    4 

3076 

64  49  25 

3076 

63  20  46 

3077 

3 

Jupiter 

W. 

95  37  43 

3139 

97    5  14 

3131 

98  32  46 

3130 

100    0  19 

3199 

Aldebaran 

W. 

77  40  24 

3091 

79    8  44 

3091 

80  37    5 

3089 

82    5  28 

3087 

Mars 

W. 

55  17  10 

3206 

56  43  12 

3304 

58    9  16 

3303 

59  35  22 

3303 

Pollux 

W. 

36  26  45 

3376 

37  51  24 

3969 

39  16  20 

3350 

40  41  30 

3938 

Spica 

E. 

55  57  36 

3076 

54  28  57 

3074 

53    0  16 

3073 

51  31  34 

3073 

Antares 

E. 

101  26    9 

3091 

99  57  48 

3090 

98  29  26 

3088 

97    1    2 

3067 

4 

Aldebaran 

W. 

89  27  52 

3078 

90  56  28 

3077 

92  25    6 

3074 

93  53  47 

3071 

Mars 

W. 

66  46  21 

3191 

68  12  41 

3189 

69  39    3 

3187 

71     5  28 

3163 

Pollux 

W. 

47  50  28 

3191 

49  16  48 

3183 

50  43  17 

3176 

52    9  55 

3169 

Spica 

E. 

44    7  38 

3064 

42  38  44 

3069 

41    9  48 

3060 

39  40  49 

3057 

Antares 

E. 

89  38  36 

3078 

88    9  59 

3076 

86  41  20 

3073 

85  12  38 

3071 

5 

Mars 

W. 

78  18  25 

3169 

79  45  11 

3165 

81  12    2 

3163 

82  38  57 

3158 

Pollux 

W. 

59  25    8 

3136 

60  52  34 

3139 

62  20    8 

3134 

63  47  49 

3117 

Regulus 

W. 

22  24  24 

3170 

23  51    9 

3153 

25  18  16 

3136 

26  45  42 

3133 

Spica 

E. 

32  15    6 

3043 

30  45  47 

3040 

29  16  24 

3037 

27  46  57 

3033 

Antares 

E. 

77  48  20 

3057 

76  19  18 

3053 

74  50  11 

3050 

73  21    0 

3047 

6 

Mars 

W. 

89  54  41 

3138 

91  22    4 

3133 

92  49  &3 

3139 

94  17    8 

3194 

Pollux 

W. 

71    8    4 

3088 

72  36  28 

3083 

74    5    0 

3076 

75  33  39 

.  9069 

Regulus 

W. 

34    6  34 

3069 

35  35  22 

3059 

37    4  22 

3051 

38  33  32 

3043 

Antares 

E. 

65  54    0 

3028 

64  24  22 

3033 

62  54  38 

3019 

61  24  49 

3015 

7 

Pollux 

W. 

82  58  47 

3039 

84  28  12 

3033 

85  57  44 

3036 

87  27  24 

3030 

Regulus 

W. 

46    1  51 

3003 

47  32    0 

3995 

49    2  19 

3987 

50  32  48 

3980 

Antares 

E. 

53  54  21 

9991 

52  23  57 

3987 

50  53  28 

3983 

49  22  53 

3977 

8 

Pollux 

W. 

94  57  49 

9985 

96  28  20 

9978 

97  59    0 

9971 

99  29  49 

S965 

Regulus 

W. 

58    7  39 

9939 

59  39    8 

9931 

61  10  48 

9933 

62  42  39 

3914 

Antares 

E. 

41  48  19 

9951 

40  17    5 

9946 

38  45  45 

8943 

37  14  19 

2930 

a  Aquike 

E. 

94  49  33 

3343 

93  26  11 

3334 

92    2  39 

3335 

90  38  57 

3317 

9 

Regulus 

W. 

70  24  40 

9668 

71  57  40 

9858 

73  30  53 

9848 

75    4  19 

3838 

Spica 

W. 

16  21  51 

9657 

17  55    5 

9845 

19  28  34 

3835 

21     2  17 

3634 

Antares 

E. 

29  35  44 

9919 

28    3  49 

9917 

26  31  52 

9917 

24  59  55 

9918 

a  Aquilce 

E. 

83  38    8 

3360 

82  13  33 

3374 

80  48  51 

3969 

79  24    3 

3364 

Sun 

E. 

130  13  33 

3936 

128  48    7 

3395 

127  22  27 

3913 

125  56  33 

3303 

10 

Regulus 

W. 

82  54  50 

9784 

84  29  39 

9773 

86    4  42 

9761 

87  40    1 

9749 

XIV. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

^m                _      __  __    ■      ^^fc>    _  _ 

P.L. 

P.L. 

P.L. 

P.L. 

°1 

Name  and  Direcuon 

Midnight. 

of 

XV*- 

of 

xvhp>. 

of 

xxi*. 

Of 

i 

of  Object 

^7 

Dlff. 

Biff 

Dlff. 

Dlff. 

Saturn 

W. 

O          1        n 

90    6  47 

3114 

Q          1        II 

91  34  39 

3116 

93    229 

3117 

Q           1         II 

94  30  18 

3118 

Jupiter 

W. 

78    7  23 

3195 

79  35    2 

9197 

81    2  39 

3199 

82  30  13 

3131 

Aldebaran 

W. 

60    0  52 

3001 

61  29  13 

3099 

62  57  32 

3093 

64  25  50 

3093 

Mars 

W. 

38    6  14 

3310 

39  32    4 

3915 

40  57  55 

3914 

42  23  47 

3914 

Spica 

£. 

73  41  38 

3069 

72  12  51 

3079 

70  44    7 

3073 

69  15  25 

3074 

2 

Saturn 

W. 

101  49    5 

3191 

103  16  49 

3199 

104  44  32 

3199 

106  12  15 

3191 

Jupiter 

W. 

89  47  46 

3133 

91  15  15 

3133 

92  42  44 

3133 

94  10  13 

3133 

Aldebaran 

W. 

71  47  14 

3094 

73  15  31 

3094 

74  43  48 

3093 

76  12    6 

3093 

Mars 

W. 

49  33  16 

3911 

50  59  12 

3909 

52  25  10 

3909 

53  51    9 

3907 

Pollux 

W. 

30  51  28 

3350 

32  14  42 

3398 

33  38  21 

3306 

35    2  23 

3991 

Spica 

E. 

61  52    8 

3077 

60  23  30 

3077 

58  54  52 

3077 

57  26  14 

3077 

3 

Jupiter 

W. 

101  27  53 

3198 

102  55  29 

3196 

104  23    7 

3194 

105  50  47 

3193 

Aldebaran 

W. 

83  33  53 

3086 

85    2  20 

3085 

86  30  48 

3089 

87  59  19 

3061 

Mars 

W. 

61     1  29 

3900 

.62  27  38 

3198 

63  53  50 

3196 

65  20    4 

3193 

Pollux 

W. 

42    6  54 

3997 

43  32  31 

3918 

44  58  19 

3909 

46  24  16 

3199 

Spica 

E. 

50    2  50 

3071 

46  34    5 

3069 

47    5  18 

3068 

45  36  29 

3066 

Antares 

£. 

95  32  37 

8086 

94    4  10 

3084 

92  35  41 

3089 

91    7  10 

3080 

4 

Aldebaran 

W. 

95  22  32 

3069 

96  51  20 

3066 

98  20  11 

3063 

99  49    6 

3060 

Mars 

W. 

72  31  57 

3181 

73  58  29 

3178 

75  25    4 

3175 

76  51  43 

3173 

Pollux 

W. 

53  36  41 

3169 

55    3  36 

3155 

56  30  39 

3148 

57  57  50 

3143 

Spica 

E. 

38  11  47 

3055 

36  42  42 

3059 

35  13  33 

3049 

33  44  21 

3047 

Airfares 

E. 

83  43  53 

3069 

82  15    5 

3065 

80  46  13 

3063 

79  17  18 

3060 

5 

Mars 

W. 

84    5  57 

3154 

85  33    1 

3150 

87    0  10 

3147 

88  27  23 

3143 

Pollux 

W. 

65  15  38 

3111 

66  43  34 

3105 

68  11  37 

3100 

69  39  47 

3094 

Regulus 
Spicn 

W. 

28  13  24 

3110 

29  41  22 

3098 

31    9  34 

3088 

32  37  58 

3078 

E. 

26  17  25 

8030 

24  47  49 

3096 

23  18    9 

3093 

21  48  25 

3090 

Antares 

E. 

71  51  45 

3043 

70  22  26 

3039 

68  53    2 

3035 

67  23  33 

3039 

6 

Mars 

W. 

95  44  48 

3119 

97  12  34 

3114 

98  40  26 

3109 

100    8  25 

3104 

Pollux 

W. 

77    2  26 

3064 

78  31  20 

3058 

80    0  21 

3059 

81  29  30 

3045 

Regulus 

W. 

40    2  52 

3034 

41  32  22 

3098 

43    2    2 

3018 

44  31  52 

3011 

Antares 

E. 

59  54  55 

3010 

58  24  55 

3006 

56  54  50 

3001 

55  24  39 

9996 

7 

Pollux 

W. 

88  57  12 

3014 

90  27    8 

3006 

91  57  13 

9999 

93  27  27 

9993 

Regulus 

W. 

52    3  26 

9979 

53  34  14 

9964 

55    5  12 

9956 

56  36  20 

9947 

Antares 

E. 

47  52  11 

9979 

46  21  23 

9986 

44  50  28 

9969 

43  19  27 

9956 

8 

Pollux 

W. 

101     0  46 

9957 

102  31  53 

9950 

104    3    9 

9949 

105  34  35 

293-1 

Regulus 

W. 

64  14  40 

9905 

65  46  52 

9896 

67  19  16 

9887 

68  51  52 

9877 

Antares 

E. 

35  42  46 

9939 

34  11    8 

9997 

32  39  24 

9994 

31    7  36 

9091 

a  Aqtiilffi 

E. 

89  15    5 

3309 

87  51    4 

3301 

86  26  54 

3994 

65    2  35 

3987 

9 

Regulus 

W. 

76  37  58 

9898 

78  11  50 

9817 

79  45  56 

9806 

81  20  16 

9705 

Sjuca 

W. 

22  36  14 

9813 

24  10  25 

9801 

25  44  51 

9791 

27  19  31 

977D 

Antares 

E. 

23  27  59 

9990 

21  56    8 

9998 

20  24  25 

9939 

16  52  56 

9956 

a  Aquilee 

E. 

77  59    9 

3959 

76  34    9 

3953 

75    9    3 

3950 

73  43  53 

3947 

Sun 

E. 

124  30  26 

3190 

123    4    5 

3178 

121  37  29 

3166 

120  10  39 

3153 

10 

Regulus 

W. 

89  15  36 

9737 

90  51  27 

9795 

92  27  34 

9719 

94    3  58 

9700 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

© 
*4 

ft 
10 

Name  and  Direction 
of  Object 

Noon. 

P.L. 

of 

Difll 

mh. 

P.L. 

of 

Biff. 

VP» 

P.L. 

of 

Diff. 

IX*. 

P.L. 
of 

Difl: 

Spica 

W. 

O           1         II 

28  54  26 

9768 

30  29  36 

9756 

O          I        II 

32    5    2 

2744 

33  4043 

2732 

a  Aquilffi 

E. 

72  18  39 

3944 

70  53  22 

3242 

69  28    2 

3241 

68    2  41 

3241 

Sun 

E. 

118  43  33 

3140 

117  16  12 

3126 

115  48  36 

3114 

114  20  44 

3101 

11 

Regulus 

W. 

95  40  38 

2687 

97  17  35 

2674 

98  54  50 

2660 

100  32  23 

2646 

Spica 

W. 

41  43  15 

2669 

43  20  37 

2655 

44  53  17 

2641 

46  36  16 

2628 

a  Aquilce 

E. 

60  56  12 

3253 

59  31    6 

3260 

58    6    8 

3269 

56  41  20 

32tti 

Sun 

E. 

106  57  15 

3031 

105  27  41 

3017 

103  57  49 

3001 

102  27  38 

2987 

12 

Spica 

W. 

54  50  53 

2566 

56  30  46 

2541 

56  11    4 

2526 

59  51  41 

9519 

a  Aquilce 

E. 

49  41  22 

3372 

48  18  33 

3400 

46  56  17 

3434 

45  34  39 

3473 

Sun 

E. 

94  51  58 

2909 

93  19  50 

2893 

91  47  22 

2876 

90  14  33 

9860 

13 

Spica 

W. 

68  20    4 

9434 

70    2  50 

2418 

71  45  59 

9403 

73  29  30 

2387 

Antares 

W. 

23  19  45 

2536 

25    0    8 

2507 

26  41  11 

2481 

28  22  51 

9456 

StJN 

E. 

82  25    7 

2777 

80  50    9 

2760 

79  14  48 

2743 

77  39    5 

9725 

14 

Spica 

W. 

82  12  48 

2306 

83  58  36 

2293 

85  44  46 

2277 

87  31   19 

2262 

Antares 

W. 

36  59  12 

2353 

38  43  55 

2333 

40  29    6 

2315 

42  14  43 

2297 

Sun 

E. 

69  34  53 

2643 

67  56  56 

2626 

66  18  36 

2610 

64  39  54 

2594 

15 

Spica 

W. 

96  29  36 

2189 

98  18  20 

2175 

100    7  25 

3169 

101  56  50 

2149 

Antares 

W. 

51     9  10 

2915 

52  57  15 

2200 

54  45  42 

2186 

56  34  31 

2179 

Sun 

E. 

56  21    6 

2518 

54  40  18 

2504 

52  59  11 

2491 

51  17  45 

2478 

16 

Spica 

W. 

111    8  41 

2090 

112  59  56 

2079 

114  51  27 

2069 

116  43  14 

2060 

Antares 

W. 

65  43  42 

2108 

67.34  29 

2098 

69  25  32 

20S8 

71  16  50 

2078 

Sun 

E. 

42  46  15 

2429 

41    3  11 

9412 

39  19  54 

2405 

37  36  26 

2397 

17 

Antares 

W. 

80  36  49 

2038 

82  29  24 

2032 

84  22    8 

2028 

86  14  59 

9024 

ot  AquiltB 

W. 

36    0  42 

3529 

37  20  34 

3396 

38  42  55 

3260 

40    7  30 

3178 

Sun 

E. 

28  57    1 

2380 

27  12  57 

2883 

25  28  56 

2386 

23  45     1 

2394 

21 

Sun 

W. 

27  39  24 

2565 

29  19    7 

2576 

30  58  35 

2588 

32  37  46 

2601 

Aldebaran 

E. 

40  38  13 

2235 

38  50  37 

2954 

37    3  30 

2274 

35  16  52 

2295 

Mars 

E. 

69    7  45 

2339 

67  22  42 

2355 

65  38    3 

2373 

63  5ft  49 

2391 

Pollux 

E. 

83    0  53 

2272 

81  14  12 

2288 

79  27  55 

2306 

77  42    4 

9394 

22 

Sun 

W. 

40  48  42 

2662 

42  25  46 

2699 

44    2  27 

2717 

45  38  44 

i 
2736  ; 

Mars 

E. 

55  19  18 

2487 

53  37  47 

2507 

51  56  44 

2528 

50  16  10 

2549 

Pollux 

E. 

68  59  26 

2419 

67  16  18 

2440 

65  33  40 

2460 

63  51  31 

2482 

Regulus 

E. 

105  37  18 

2354 

103  52  37 

2372 

102    8  22 

2390 

100  24  33 

2409 

23 

Sun 

W. 

53  33  54 

2832 

55    7  40 

2852 

56  41     1 

2871 

58  13  57 

2891  ; 

a  Arietis 

W. 

22  19  53 

2754 

23  55  21 

2739 

25  31    9 

2730 

27    7    9 

2796  . 

Mars 

E. 

42    0  42 

2659 

40  23    7 

2682 

38  46    3 

2706 

37    9  31 

2729 

Pollux 

E. 

55  28  24 

2595 

53  49  22 

2618 

52  10  52 

2643 

50  32  55 

2668! 

Regulus 

E. 

91  52    5 

2502 

90  10  55 

2521 

88  30  11 

2540 

86  49  53 

2559 

24 

Sun 

W. 

65  52  23 

2988 

67  22  51 

3007 

68  52  55 

3026 

70  22  36 

3045 

a  Arietis 

W. 

35    7    3 

2749 

36  42  38 

2758 

38  18     1 

2768 

39  53  11 

2779 

Saturn 

W. 

29  15  25 

2710 

30  51  52 

2734 

32  28    0 

2739 

34    3  48 

2751 

Jupiter 

W. 

15  32  16 

2709 

17    8  44 

2725 

18  44  51 

9741 

20  20  36 

9758 

XVI. 
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XX     . 

£3 


10 


11 


12 


13 


14 


15 


16 


17 


21 


22 


23 


24 


Name  and  Direction 
of  Objeot. 


Spica  W. 

a  Aquito  E. 

Sun  £. 

Regulus  W. 

Spica  W. 

a  Aquito  E. 

Suit  E. 

Spica  W. 

a  Aquito  E. 

Sen  E. 

Spica  W. 

Aiitare8  W. 

Sun  E. 

Spica  W. 

An  tares  W. 

Sun  E. 

Spica  W. 

Antares  W. 

Sun  E. 

Spica  W. 

Antares  W. 

Sun  E. 

Antares  W. 

a  Aquil®  W. 

Sun  E. 

Sun  W. 

Aldebaran  E. 

Mars  E. 

Pollux  E. 

Sun  W. 

Mars  E. 

Pollux  E. 

Regulus  E. 

Sun  W. 

a  Arietis  W. 

Mars  E. 

Pollux  E. 

Regulus  E. 

Sun  W. 

a  Arietis  W. 

Saturn  W. 

Jupiter  W. 


Midnight 


O     I        II 

65  16  40 

66  37  20 
112  52  36 

102  10  15 

48  14  33 
55  16  45 

1D0  57  9 

61  32  38 
44  13  45 

88  41  23 

75  13  24 
30  5  6 

76  2  59 

89  18  14 
44  0  47 
63  0  51 

103  46  35 

58  23  41 

49  36  1 

118  35  15 
73  8  23 
35  52  47 

88  7  56 
41  34  5 
22    1  17 

34  16  39 
33  30  45 

62  10  1 
75  56  39 

47  14  36 

48  36  5 
62  9  52 
98  41  11 

59  46  28 
28  43  14 

35  &3  30 
48  55  32 
85  10    1 

71  51  53 

41  28  7 
35  39  16 
21  55  59 


P.L. 

of 

Diff. 


8719 
8241 

3088 

9633 
2614 


8979 

9497 
3519 
9843 

9371 
9433 
9709 

9947 


9579 

9138 
3158 
9465 

9051 
9068 

9391 

9090 
3090 
9405 

9616 
9317 
9409 
9342 

9755 
9571 
9503 
9497 

9910 
9795 
9754 
9693 
9577 

3063 
9790 
9769 
9774 


XV*. 

P.L. 

of 
Diff. 

_  o        in 

36  52  54 

65  11  59 

111  24  12 

9707 
3942 
3074 

103  48  25 
49  53    9 
53  52  25 
99  26  21 

9690 
9600 
3307 
9956 

63  13  56 
42  53  42 
87    7  51 

9481 
3571 
9897 

76  57  41 
31  47  53 
74  26  31 

9355 
9419 
9692 

91    5  31 
45  47  16 
61  21  27 

9231 
9263 
9563 

105  36  39 
60  13  12 
47  53  59 

9194 
9145 
9453 

120  27  30 
75    0  11 
34    8  59 

9043 
9060 
9386 

90    0  59 
43    2  27 
20  17  49 

9017 
3013 
2490 

35  55  12 
31  45  10 
60  26  39 
74  11  40 

9632 
9339 
9428 
9360 

48  50    3 
46  56  30 
60  28  43 
96  58  15 

9774 
9599 
9525 
9445 

61  18  34 
30  19  20 
33  58    2 
47  18  43 
83  30  35 

9930 
2799 
2779 
2719 
9596 

73  20  48 
43    2  48 
37  14  24 
23  31    1 

3081 
9802 
2784 
9791 

XVIIPi. 


O  I         II 

38  29  24 

63  46  40 
109  55  31 

105  26  53 

51  32  4 

52  28  22 
97  55  13 

64  55  36 
41  34  36 
85  33  58 

78  42  21 
33  31  10 
72  49  41 

92  53  11 
47  34  10 
59  41  41 

107  27  2 
62  3  3 
46  11  40 

122  19  57 
76  52  12 
32  25    4 

91  54    7 

44  32  24 

18  34  43 

37  £3  24 

30  0  8 
58  43  44 

72  27    8 

50  25    5 

45  17  24 

58  48  5 
95  15  45 

62  50  15 

31  55  22 

32  23  7 
45  42  29 
81  51  35 

74  49  21 
44  37  13 

38  49  13 
25    5  41 


P.L. 

of 

Diff. 


9695 
3245 
3000 

2606 
9566 
3325 
9941 

9465 
3632 
2810 

2339 
2391 
9675 

9917 
2247 
2548 

2112 
2139 
9449 

9035 
2052 
9362 

2015 
9044 

2443 

2648 
9363 
2448 
2379 

9793 
9614 
2548 
2465 

2950 
9734 
2805 
9747 
2615 

3099 
2814 
9799 
9807 


XXI*. 


40° 


6  11 


62  21  24 

108  26  32 

107  5  40 
53  11  18 
51  4  40 
96  23  46 

66  37  39 
40  16  36 
83  59  43 

80  27  23 
35  14  57 
71  12  28 

94  41  13 
49  21  28 
58    1  34 

109  17  43 

63  53  13 
44  29    5 

124  12  36 
78  44  25 
30  41    4 

93  47  18 
46  3  47 
16  52  10 

39  11  14 
28  15  40 
57  1  17 
70  43    3 

51  59  42 

43  38  48 
57  7  59 
93  33  42 

64  21  31 
33  31  17 
30  48  45 

44  6  51 
80  13    1 

76  17  32 
46  11  23 

40  23  42 
26  40    0 


P.L. 

of 

Diff. 


3948 
3045 

2592 
2571 
3346 
2924 

2449 
3703 
9794 

9324 
2372 
2659 

9203 
2231 
2533 

2101 
2120 
2431 

2029 
2045 
2380 

2014 
2883 
2476 

2664 
2389 
2467 
2398 

9812 
2636 
9571 
9483 

9969 
9741 
2831 
2774 
2634 

3117 
2827 
2815 
2822 
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P.L 

p.i~ 

P.  L 

P.  L 

24 

Vaammmilhneumi 

•rot***. 

Noon. 

of 

DHL 

m*- 

of 

DiC 

VI*- 

of 

IXV 

of 
Diff 

Mass 

E. 

O          f         tl 

29  14  57 

9859 

O          /         // 

27  41  45 

HflSM 

Of/. 

26    9  11 

9919 

Oil- 

24  37  16 

9951 

Pollux 

E. 

42  31  49 

9603 

40  57  25 

9839 

39  23  39 

9863 

37  50  33 

9A96 

Regulus 

E. 

78  34  52 

9Hft 

76  57    8 

9S7f 

75  19  48 

96B9 

73  42  53 

9707  . 

25 

Scot 

W. 

77  45  21 

3134 

79  12  49 

3151 

80  39  57 

316S 

82    6  45 

3183  ( 

a  Arietu 

W. 

47  45  16 

9839 

49  18  53 

9859 

50  52  14 

9884 

52  25  19 

9877  ! 

■ 

Satuew 

W. 

41  57  51 

9839 

43  31  41 

9844 

45    5  12 

9859 

46  38  24 

9873 

JUPITEE 

W. 

28  13  59 

9838 

29  47  37 

9855 

31  20  54 

9809 

32  53  52 

9684 

Result  19 

E. 

65  44    9 

9793 

61    932 

9809 

62  35  16 

9896 

61     1  22 

9849 

• 

96 

8u» 

W. 

89  16    4 

3359 

90  41    3 

3373 

92    5  46 

3987 

93  30  13 

3300  ' 

a  Arietis 

W. 

60    6  46 

9936 

61  38  19 

9948 

63    9  37 

9959 

64  40  41 

9960  ! 

i 

SaTUEBT 

W. 

54  19  58 

9940 

55  51  26 

9959 

57  22  39 

9965 

58  53  36 

9976 

JUPITEE 

W. 

40  34    1 

9955 

42    5  10 

9988 

43  36    3 

9981 

45    6  40 

9993 

Aldebaran 

W. 

26  54  49 

9958 

28  25  55 

9984 

29  56  53 

9970 

31  27  43 

9977 

Regulus 

E. 

53  16  51 

9917 

51  44  54 

9931 

50  13  15 

9945 

48  41  53 

9959 

27 

Suit 

W. 

100  28  55 

3358 

101  52    0 

3368 

103  14  53 

3378 

104  37  &5 

3386 

a  Arietu 

W. 

72  12  48 

3019 

73  42  37 

3097 

75  12  16 

3036 

76  41  44 

3043 

Satueit 

W. 

66  24  56 

3098 

67  54  34 

3038 

69  24    0 

3046 

70  53  16 

3055 

Jupitee 

W. 

52  36  11 

3047 

54    5  26 

3056 

55  34  29 

3065 

57    3  21 

3073 

Aldebaran 

w. 

38  59  38 

3014 

40  29  34 

3091 

41  59  21 

3097 

43  29    0 

3034  ' 

Repulus 

E. 

41    9  18 

30*4 

39  39  35 

3037 

38  10    8 

3050 

36  40  57 

3063 

Spica 

E. 

94  50    7 

9976 

93  19  24 

9985 

91  48  53 

onrti 

9BIW 

90  18  33 

3003 

28 

Suit 

W. 

111  28  40 

3496 

112  50  27 

3439 

114  12    7 

3438 

115  33  40 

Satueii 

W. 

78  17    9 

3090 

79  45  31 

3096 

81  13  46 

3101 

82  41  54 

3105 

Jupitee 

W. 

64  25  15 

3110 

65  53  12 

3116 

67  21    2 

3199 

68  48  45 

3196 

Aldebaran 

W. 

50  55  18 

3063 

52  24  13 

3068 

53  53    2 

3079 

55  21  46 

3077 

Repulus 
Spica 

E. 

29  18  54 

3199 

27  51  19 

3143 

26  24    2 

3160 

24  57    5 

3178 

E. 

82  49  21 

3039 

81  19  56 

3044 

79  50  38 

3050 

78  21  27 

3055 

29 

Bum 

W. 

122  20    2 

3465 

123  41     5 

3469 

125    2    4 

3471 

126  23    1 

3473 

Satuem 

W. 

90    1  16 

9194 

91  28  56 

3197 

92  56  33 

3199 

94  24    7 

3131 

Jupitee 

W. 

76    6    2 

3146 

77  33  16 

3148 

79    0  27 

3150 

80  27  36 

3153 

Aldebaran 

W. 

62  44  17 

3091 

64  12  37 

3094 

65  40  54 

3095 

67    9  10 

3096 

Maes 

W. 

31  12    8 

3306 

32  36  13 

3303 

34    0  21 

3300 

35  24  32 

3398 

Pollux 

W. 

22  38  56 

3601 

23  57  29 

3545 

25  17    3 

3498 

26  37  29 

3458 

Spica 

E. 

70  56  51 

3073 

69  28    9 

3076 

67  59  30 

3078 

66  30  53 

3079 

80 

Jupitee 

W. 

87  42  58 

3154 

89  10    2 

3154 

90  37    6 

3154 

92    4  10 

3153 

Aldebaran 

W. 

74  30  13 

3098 

75  58  25 

3097 

77  26  38 

3096 

78  54  53 

3094 

Maes 

W. 

42  26    9 

3386 

43  50  37 

3384 

45  15    7 

3389 

46  39  40 

3378 

Pollux 

W. 

33  28  58 

3397 

34  52  38 

3310 

36  16  38 

3393 

37  40  58 

3978 

8  pica 

E. 

59    8  11 

3089 

57  39  40 

3083 

56  11    8 

3081 

54  42  35 

3060 

Aji  tares 

E. 

104  35  It 

3100 

103    7    1 

3099 

101  38  50 

3098 

100  10  38 

3097 

31 

Jupitee 

W. 

99  19  59 

3143 

100  47  17 

3140 

102  14  38 

3137 

103  42    3 

3133  f 

Aldebaran 

W. 

86  16  37 

3084 

87  45    6 

3081 

89  13  39 

3078 

90  42  16 

3074 

Maes 

W. 

53  43  21 

3363 

55    8  17 

3358 

56  33  18 

3353 

57  58  24 

3949 

Pollux 

W. 

44  46  33 

3318 

46  12  21 

3906 

47  38  21 

3198 

49    4  32 

3189 

Spica 

E. 

47  19  25 

3070 

45  50  39 

3067 

44  21  49 

3064 

42  52  55 

3061 

Antares 

E. 

92  49    8 

8087 

91  20  42 

3083 

89  52  12 

3080 

88  23  38 

3077 

XVIII. 
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•2* 

P.L. 

P.L. 

P.L. 

P.L. 

*i 

Name  and  Direction 

Midnight. 

of 

XV*- 

of 

XVHT» 

or 

XXI* 

of 

p 

24 

of  Object. 

Diff. 

Diff. 

Diff. 

Diff. 

Mars 

E. 

O         1         II 

23    6    2 

8067 

o        /       ;/ 

21  35  as 

3097 

O          I        H 

20    5  54 

3079 

O              /           H 

18  37  10 

3193 

Pollux 

E. 

36  18    9 

0030 

34  46  28 

9666 

33  15  33 

3005 

31  45  27 

3047 

Regulua 

E. 

72    6  22 

9794 

70  30  14 

9749 

68  54  30 

9759 

67  19    8 

9776 

25 

Sun 

W. 

83  33  14 

3100 

84  59  24 

3915 

86  25  15 

3931 

87  50  48 

3945 

a  Arietis 

W. 

53  58    7 

9890 

55  30  39 

9901 

57    2  56 

9913 

58  34  58 

9994 

Saturn 

W. 

48  11  18 

9887 

49  43  54 

9001 

51  16  12 

9914 

52  48  13 

9997 

Jupiter 

W. 

34  26  31 

9899 

35  58  51 

9914 

37  30  52 

9998 

39    2  35 

.  9949 

Regiilus 

E. 

59  27  48 

9857 

57  54  34 

9873 

56  21  40 

9888 

54  49    6 

9903 

26 

SUN^ 

W, 

94  54  25 

3319 

96  18  23 

3394 

97  42    7 

3335 

99    5  38 

3347 

a  Arietis 

W. 

66  11  32 

9980 

67  42  10 

9900 

69  12  35 

3000 

70  42  48 

3010 

Saturn 

W. 

60  24  19 

9987 

61  54  48 

9998 

63  25    3 

3008 

64  55    6 

3018 

Jupiter 

W. 

46  37    2 

3004 

48    7  10 

3015 

49  37    4 

3096 

51    6  44 

3037 

Aldebnran 

w. 

32  58  24 

9985 

34  28  56 

9999 

35  59  19 

9999 

37  29  33 

3006 

Regiilus 

E. 

47  10  49 

9073 

45  40    2 

9985 

44    9  31 

9999 

42  39  17 

3011 

27 

Sun 

W. 

J06    0    7 

3395 

107  22  29 

3404 

108  44  41 

3411 

110    6  45 

3410 

a  Arietis 

W. 

78  11    3 

3051 

79  40  13 

3058 

81     9  14 

3065 

82  38    6 

3079 

Saturn 

W. 

72  22  21 

3063 

73  51  16 

3070 

75  20    2 

3078 

76  48  39 

3083 

Jupiter 

W. 

58  32    3 

3089 

60    0  35 

3090 

61  28  57 

3097 

62  57  10 

3104 

Aldebaran 

W. 

44  58  31 

3040 

46  27  54 

3047 

47  57    9 

3059 

49  26  17 

3058 

Regultis 

E. 

35  12    1 

3075 

33  43  21 

3087 

32  14  56 

3101 

30  46  47 

3114 

Spica 

E. 

88  48  24 

3011 

87  18  25 

3018 

85  48  35 

3096 

84  18  54 

3039 

28 

Sun 

W. 

116  55    7 

3449 

118  16  28 

3454 

119  37  44 

3458 

120  58  55 

3469 

Saturn 

W. 

84    9  57 

3110 

85  37  54 

3114 

87    5  46 

3119 

88  33  33 

3199 

Jupiter 

W. 

70  16  23 

3131 

71  43  55 

3135 

73  11  22 

3139 

74  38  44 

3143 

Aldebaran 

W. 

56  50  24 

3080 

58  18  58 

3083 

59  47  28 

3087 

61  15  54 

3089 

Regulus 

E. 

23  30  30 

3198 

22    4  19 

3999 

20  38  36 

3949 

19  13  25 

3981 

Spica 

E. 

76  52  22 

3059 

75  23  22 

3063 

73  54  27 

3067 

72  25  37 

3070 

29 

Sun 

W. 

127  43  55 

3475 

129    4  47 

3477 

130  25  37 

3478 

131  46  26 

3470 

Saturn 

W. 

95  51  39 

3133 

97  19    9 

3133 

98  46  38 

3133 

100  14    7 

3133 

Jupiter 

W. 

81  54  43 

3153 

83  21  48 

3154 

84  48  52' 

3155 

86  15  55 

3155 

Aldebaran 

W. 

68  37  24 

3007 

70    5  37 

3096 

71  33  49 

3098 

73    2    1 

3098 

Mars 

W. 

36  48  46 

3995 

38  13    3 

3994 

39  37  22 

3991 

41    1  44 

3988 

Pollux 

W. 

27  58  40 

3494 

29  20  29 

3396 

30  42  50 

3370 

32    5  41 

3347 

Spica 

E. 

65    2  18 

3081 

63  33  45 

3089 

62    5  13 

3089 

60  36  42 

3089 

30 

Jupiter 

W. 

93  31  15 

3159 

94  58  22 

3149 

96  25  32 

3148 

97  52  44 

3145 

Aldebaran 

w. 

80  23  10 

3093 

81  51  28 

3091 

83  19  48 

3089 

84  48  11 

3087 

Mars 

w. 

48    4  J7 

3976 

x.49  28  57 

3979 

50  53  41 

3969 

52  18  29 

3965 

Pollux 

w. 

39    5  35 

3965 

40  30  28 

3959 

41  55  36 

3940 

43  20  58 

3999 

Spica 

E. 

53  14    1 

3078 

51  45  25 

3078 

50  16  48 

3075 

46  48    8 

3073 

Ail  tares 

E. 

J)8  42  25 

3096 

97  14  10 

3093 

95  45  52 

8091 

94  17  31 

3089 

31 

Jupiter 

W. 

105    9  33 

3199 

106  37    7 

3195 

108    4  46 

3191 

109  32  30 

3117 

Aldebaran 

W. 

92  10  57 

3070 

93  39  43 

3067 

95    8  33 

3063 

96  37  28 

3059 

Mars 

W. 

59  23  35 

3945 

60  48  51 

3940 

62  14  13 

3936 

63  39  40 

3931 

Pollux 

W. 

50  30  54 

3180 

51  57  27 

3171 

53  24  11 

3163 

54  51    5 

3153 

Spica 

E. 

41  23  58 

3057 

39  54  56 

3054 

38  25  50 

3050 

36  56  39 

3045 

Antares 

E. 

86  55    0 

3073 

85  26  17 

3069 

83  57  30 

3065 

82  28  38 

3061 
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M 

5 

| 

F 

H 

« 

« 

3 

5 

%4 

«M 

O 

o 

►» 

►» 

S 

& 

1 

Sat. 

Sun. 

2 

Mon. 

3 

Tues. 

4 

Wed. 

5 

Thur. 

6 

Frid. 

7 

Sat. 

8 

Sun. 

9 

Mon. 

10 

Tues. 

11 

Wed. 

12 

Thur. 

13 

Frid. 

14 

Sat. 

15 

Sun. 

16 

Mon. 

17 

Tues. 

18 

Wed. 

19 

Thur. 

20 

Frid. 

21 

Sat. 

22 

Sun. 

23 

Mon. 

24 

Tues. 

25 

Wed. 

26 

Thur. 

27 

Frid. 

28 

Sat. 

29 

Sun. 

30 

Mon. 

31 

THE  SUN'S 


Apparent 
Bight  Ascension. 


b      m       s 

0  42  53.03 
0  46  31.38 
0  50  9.85 

0  53  48.48 

0  57  27.27 

1  1  6.25 

1  4  45.45 
1  8  24.90 
1  12  4.61 

1  15  44.59 
1  19  24.86 
1  23  5.44 

1  26  46.34 
1  30  27.59 

1  34  9.19 

1  37  51.16 
1  41  33.51 
1  45  16.25 

1  48  59.40 
1  52  42.93 

1  56  26.89 

2  0  11.28 
2  3  56.12 
2  7  41.41 

2  11  27.15 
2  15  13.35 
2  19  0.04 

2  22  47.22 
2  26  34.88 
2  30  23.07 

2  34  11.79 


Diff.  for 
I  Hour. 


8 

9.096 
9.101 
9.107 

9.113 
9.120 
9.129 

9.139 
9.149 
9.1  CO 

9.172 
9.184 
9.197 

9.211 
9.226 

9.241 

9.257 
9.273 
9.290 

9.306 
9.323 
9.341 

9.359 
9.378 
9.397 

9.416 
9.436 
9.456 

9.476 
9.496 
9.518 

9.540 


Apparent 
Declination. 


// 


N.  4  36  50.6 

4  59  54.8 

5  22  53.7 

5  45  47.1 

6  8  34.4 
6  31  15.5 

6  53  49.9 

7  16  17.4 

7  38  37.7 

8  0  50.3 
8  22  54.9 

8  44  51.4 

9  6  39.1 

9  28  17.8 

9  49  47.2 

10  11  6.8 

10  32  16.4 

10  53  15.6 

11  14  4.1 
11  34  41.4 

11  55  7.3 

12  15  21.4 
12  35  23.4 

12  55  13.0 

13  14  49.8 
13  34  13.4 

13  53  23.6 

14  12  20.1 
14  31  2.6 
14  49  30.8 

N.15  7  44.3 


Diff.  for 
lHonr. 


+  57.78 
57.57 
57.34 

+  57.11 
56.85 
56.58 

+  56.31 
56.00 
55.69 

+  55.36 
55.03 
54.67 

+  54.30 
53.91 

53.52 

+  53.11 
52.69 
52.24 

+  51.78 
51.31 
50.83 

+  50.33 
49.81 
49.29 

+  48.76 
48.20 
47.63 

+  47.07 
46.48 
45.87 

+  45.25 


Semi- 
diameter. 


6 
6 
6 


2.08 
1.80 
1.52 


6  1.25 
6  0.97 
6    0.70 

6  0.42 
6  0.14 
5  59.86 

5  59.58 
5  59.30 
5  59.03 

5  58.75 
5  58.48 
5  58.21 

5  57.95 
5  57.68 
5  57.42 

5  57.16 
5  56.91 
5  56.65 

5  56.40 
5  56.15 
5  55.91 

5  55.66 
5  55.42 
5  55.18 

5  54.94 
5  54.70 
5  54.47 


15  54.23 


Sidereal 
Time  of 

Semi- 
diameter 
Pa*6ing 
Meridian. 


64.51 
64.53 
64.55 

64.58 
64.60 
64.63 

64.66 
64.70 
64.73 

64.77 
64.81 
64.86 

64.90 
64.95 

65.00 

65.06 
65.11 
65.17 

65.23 
65.29 
65.35 

65.42 
65.48 
65.55 

65.62 
65.69 
65.76 

65.84 
65.91 
65.99 

66.07 


Equation  of 

Time, 

to  be 

Added  to 


Subtracted 

from 
Apparent 

Time. 


ni      g 

3  54.05 
3  35.90 
3  17.87 

2  59.99 
2  42.27 
2  24.75 

2  7.45 
1  50.39 
1  33.59 

1  17.07 
1  0.83 
0  44.91 

0  29.30 
0  14.03 


0  0.89 

0  15.44 

0  29.60 

0  43.36 

0  56.74 

1  9.72 
1  22.29 

1  34.42 

1  46.10 

1  57  33 

2  8.11 
2  18.42 
2  28.26 

2  37.61 

2  46.47 

2  54.82 

3  2.65 


Diftfor 
1  Hour. 


a 

0.759 
0.754 
0.748 

0.743 
0.735 
0.726 

0.716 
0.706 
0.695 

0.684 
0.671 
0.658 

0.644 
0.629 
0.614 

0.598 
0.582 
0.566 

0.550 
0.533 
0.515 

0.497 
0.478 
0.459 

0.440 
0.420 
0.400 

0.380 
0.360 
0.338 

0.316 


Note  —The  mean  time  of  aemidiaroeter  passing  may  be  found  by  subtracting  <K18  from  the  sidereal  time. 
The  sign  -f-  prefixed  to  the  hourly  change  of  declination  indicates  that  north  declinations  are  increasing. 
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1 

* 

a 
© 

• 

& 

THE 

SUN'S 

Equation  of 

Time, 

to  be 
Subtracted 

from 

Dift  fox 
1  Hoar. 

Sidereal 

Time, 

or 

Right  Ascension 

of 

Mean  San. 

Apparent 
Right  Ascension. 

Dift  for 
1  Hour. 

Apparent 
Declination. 

Diff.  for 
1  Hour. 

Added  to 
Mean  Time. 

Sat. 

1 

h     m        b 

0  42  52.44 

9.098 

N.    4  36  46\8 

+  57"79 

m        s 

3  54.10 

s 
0.759 

h.      m       s 

0  38  58.34 

Sun. 

2 

0  46  30.83 

9.103 

4  59  51.3 

57.58 

3  35.94 

0.754 

0  42  54.89 

Mod. 

3 

0  50    9.35 

9.109 

5  22  50.5 

.  57.35 

3  17.91 

0.748 

0  46  51.44 

Tues. 

4 

0  53  48.02 

9.114 

5  45  44.2 

+  57.12 

3    0.03 

0.743 

0  50  47.99 

Wed. 

5 

0  57  26.86 

9.122 

6     8  31.8 

56.86 

2  42.31 

0.735 

0  54  44.55 

Thur. 

6 

1     1     5.88 

9.131 

6  31  13.2 

56.59 

2  24.78 

0.726 

0  58  41.10 

Frid. 

7 

1     4  45.13 

9.141 

6  53  47.9 

+  56.32 

2    7.48 

0.716 

1     2  37.65 

Sat. 

8 

1     8  24.62 

9.151 

7  16  15.7 

56.01 

1  50.42 

0.706 

1     6  34.20 

Sun. 

9 

1  12     4.37 

9.162 

7  38  36.3 

65.70 

1  33.61 

0.695 

1  10  30.76 

Mon. 

10 

1   15  44.39 

9.173 

8    0  49.1 

+  55.37 

1  17.08 

0.684 

1  14  27.31 

Tues. 

11 

1  19  24.70 

9.186 

8  22  54.0 

55.04 

1     0.84 

0.671 

1  18  23.86 

Wed. 

12 

1  23    5.32 

9.199 

8  44  50.7 

54.68 

0  44.91 

0.658 

1  22  20.41 

Thur. 

13 

1  26  46.26 

9.213 

9     6  38.7 

+  54.31 

0  29.30 

0.644 

1  26  16.96 

Frid. 
Sat. 

14 
15 

1  30  27.55 
1  34    9.19 

9.228 
9.243 

9  28  17.6 
9  49  47.2 

53.92 
63.63 

0  14.03 

0.629 
0.614 

1  30  13.52 
1  34  10.08 

0    0.69 

Sun. 

16 

1  37  51.20 

9.259 

10  11     7.0 

+  53.12 

0  15.44 

0.598 

1  38    6.63 

Mon. 

17 

1  41  33.58 

9.275 

10  32  16.8 

52.70 

0  29.60 

0.582 

1  42    3.18 

Tues. 

18 

1  45  16.36 

9.291 

10  53  16.2 

52.25 

0  43.37 

0.566 

1  45  59.73 

Wed. 

19 

1  48  59.54 

9.307 

11  14    4.8 

+  51.79 

0  56.75 

0.550 

1  49  56.29 

Thur. 

20 

1  52  43.11 

9.324 

11  34  42.3 

51/32 

1     9.73 

0.533 

1  53  52.84 

Frid. 

21 

1  56  27.10 

9.342 

11  55    8.4 

50.84 

1  22.30 

0.515 

1  57  49.40 

Sat. 

22 

2    0  11.53 

9.360 

12  15  22.7 

+  50.34 

1  34.42 

0.497 

2     1  45.95 

StTN. 

23 

2    3  56.40 

9.379 

12  35  24.8 

49.82 

1  46.11 

0.478 

2     5  42.51 

Mod. 

24 

2    7  41.72 

9.398 

12  55  14.5 

49.30 

1  57.34 

0.459 

2    9  39.06 

Tues. 

25 

2  11  27.49 

9.417 

13  14  51.5 

+  48.77 

2    8.12 

0.440 

2  13  35.61 

Wed. 

26 

2  15  13.72 

9.437 

13  34  15.3 

48.21 

2  18.43 

0.420 

2  17  32.16 

Thur. 

27 

2  19    0.43 

9.457 

13  53  25.6 

47.63 

2  28.28 

0.400 

2  21  28.72 

Frid. 

28 

2  22  47.63 

9.477 

14  12  22.2 

+  47.07 

2  37.63 

0.380 

2  25  25.27 

Sat. 

29 

2  26  35.32 

9.497 

14  31     4.8 

46.48 

2  46.50 

0.360 

2  29  21.83 

Sun. 

80 

2  30  23.53 

9.519 

14  49  33.0 

45.87 

2  54.84 

0.338 

2  33  18.38 

Mon. 

31 

2  34  12.27 

9.541 

N.  15    7  46.6 

+  45.25 

3    2.67 

0.316 

2  37  14.94 

Nim- 

•The 

Mmidiaraeter  for  me 

an  noon  n 

iay  be  assumed  the  same  as  tha 

it  for  apparent  n< 

ran. 

Diff.  for  1  Hoar, 

Tfae  sip 

n  + 
inc 

prefixed  to  the  hou 
retting. 

rly  chong 

e  of  declination  indicates  thai 

t  north  deolin&tJ 

Ions  are 

-f  9«.8565. 
(Table  HE.) 
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o 

a 


O 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 

18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 


© 

© 


91 
92 
93 

94 
95 
96 

97 

98 
99 

100 
101 
102 

103 
104 
105 

106 
107 
108 

109 
110 
111 

112 
113 
114 

115 
116 
117 

118 
119 
120 

121 


THE  SUN'S 


TRUE  LONGITUDE. 


// 


11  39  50.5 

12  38  56.4 

13  38    0.1 

14  37     1.8 

15  36     1.6 

16  34  59.5 

17  33  55.5 

18  32  49.7 

19  31  42.2 

20  30  32.9 

21  29  21.8 

22  28    9.1 

23  26  54.8 

24  25  38.7 

25  24  20.8 

26  23     1.1 

27  21  39.6 

28  20  16.2 

29  18  50.8 

30  17  23.5 

31  15  54.2 

32  14  22.7 

33  12  49.2 

34  11  13.5 

35  9  35.8 

36  7  56.0 

37  6  14.0 

38  4  29.9 

39  2  43.9 

40  0  56.0 

40  59    6.4 


/; 


39  23.0 
38  28.7 
37  32.3 

36  33.9 
35  33.6 
34  31.4 

33  27.3 
32  21.5 
31   13.9 

30  4.5 
28  53.3 
27  40.5 

26  26.1 
25  9.9 
23  51.9 

22  32.1 
21  10.5 
19  47.0 

18  21.5 
16  54.0 
15  24.6 

13  53.0 
12  19.4 
10  43.6 


9 

7 
5 

3 
2 
0 


5.8 
25.9 
43.8 

59.6 
13.4 
25.4 


58  35.7 


DUE  for 
lHonr. 


47.79 
47.70 
47.61 

47.53 
47.45 
47.38 

47.30 
47.82 
47.14 

47.07 
47.00 
46.93 

46.86 
46.79 
46.73 

46.64 
46.56 
46.48 

46.40 
46.32 
46.24 

46.15 
46.06 
45.97 

45.88 
45.80 
45.72 

45.63 
45.55 
45.46 


145.38 


LATITUDE. 


/; 


-0.36 
0.32 
0.24 

-0.15 
-0.03 
+  0.09 

+  0.23 
0.36 
0.47 

+  0.57 
0.64 
0.70 

+  0.71 
0.71 
0.66 

+  0.60 
050 
0.39 

+  0.26 
+  0.13 
-0.01 

-0.15 
0.26 
0.36 

-0.45 
0.50 
0.50 

-0.50 
0.45 
0.40 

-0.30 


Logarithm 

of  the 

Badius  Vector 

of  the 

Earth. 


9.9999648 
0.0000887 
0.0002131 

0.0003380 
0.0004633 
0.0005890 

0.0007150 
0.0008411 
0.0009672 

0.0010931 
0.0012185 
0.0013433 

0.0014675 
0.0015909 
0.0017133 

0.0018347 
0.0019549 
0.0020739 

0.0021917 
0.0023081 
0.0024232 

0.0025371 
0.0026499 
0.0027616 

0.0028723 
0.0029821 
0.0030911 

0.0031993 
0.0033070 
0.0034141 

0.0035207 


Diff.  for 
1  Hour. 


+  51.5 
51.7 
52.0 

+  52.2 
52.4 
52.5 

+  52.5 
52.5 
52.4 

+  52.3 
52.1 
51.9 

+  51.6 
51.2 

50.8 

+  50.3 
49.8 
49.3 

+  48.8 
48.2 
47.7 

+  47.2 
46.7 
46.3 

+  45.9 
45.6 
45.3 

+  45.0 
44.7 
44.5 

+  44.3 


Mean  Time 

of 

Sidereal  Noon. 


h     m        a 

23  17  12.14 
23  13  16.23 
23  9  20.32 

23  5  24.41 
23  1  28.51 
22  57  32.60 

22  53  36.69 
22  49  40.78 
22  45  44.89 

22  41  48.98 
22  37  53.07 
22  33  57.16 

22  30  1.26 
22  26  5.35 
22  22  9.44 

22  18  13.53 
22  14  17.62 
22  10  21.71 

22  6  25.80 
22  2  29.89 
21  58  34.00 

21  54  38.09 
21  50  42.18 
21  46  46.27 

21  42  50.37 
21  38  54.46 
21  34  58.55 

21  31  2.64 
21  27  6.73 
21  23  10.82 

21  19  14.91 


Note.—- The  numbers  in  column  A  correspond  to  the  true  equinox  of  the  date,  in  column  X'  to 
the  mean  equinox  of  January  (P.O. 


Diff.  for  1  Hour, 
—  9«.8296. 
(Table  EL) 
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1 

GREENWICH  MEAN  TIME. 

0 

THE 

MOON'S 

o 

o 

* 

8EMEDIAMETER. 

HORIZONTAL 

.  PARALLAX. 

UPPER  TRANSIT. 

AGE. 

Noon. 

Midnight 

Noon. 

Biff,  for 
1  Hoot. 

Midnight 

Dlff.  for 
1  Hoar. 

Meridian  of 
Greenwich. 

Diff.  for 
1  Hoar. 

Noon. 

1 

2 
3 

14  47*8 
14  51.6 
14  56.6 

14  49*5 
14  53.9 
14  59.5 

54  11.3 
54  25.1 
54  43.6 

+  0*46 
0.67 
0.85 

54  17*6 
54  33.8 
54  54.3 

+  o".57 
0.77 
0.92 

h      ni 

10  42.9 

11  25.2 

12  8.7 

m 
1.74 

1.78 

1.85 

d 

13.0 
14.0 
15.0 

4 
5 
6 

15    2.6 
15    9.6 
15  17.2 

15    6.0 
15  13.3 
15  21.3 

55     5.8 
55  31.3 
55  59.4 

+  0.99 
1.11 
1.32 

55  18.2 

55  45.0 

56  14.4 

+  J  .06 
1.17 
1.27 

12  54.3 

13  42.2 

14  32.7 

1.94 
2.05 
2.16 

16.0 
17.0 
18.0 

7 
8 
9 

15  25.5 
15  34.5 
15  43.9 

15  29.9 
15  39.1 
15  48.8 

56  29.9 

57  2.7 
57  37.5 

+  1.31 
1.41 
1.48 

56  46.0 

57  19.9 
57  55.4 

+  1.36 
1.45 
1.50 

15  25.6 

16  20.2 

17  15.7 

2.25 
2.30 
2.31 

19.0 
20.0 
21.0 

10 
11 
12 

15  53.7 

16  3.6 
16  12.9 

15  58.7 

16  8.4 
16  17.1 

58  13.5 

58  49.6 

59  23.9 

+  1 .52 
1.47 
1.34 

58  31.7 

59  7.2 
59  39.4 

+  1.50 
1.42 
1.23 

18  11.1 

19  5.8 
19  59.6 

2.30 
2.26 
2.22 

22.0 
23.0 
24.0 

13 
14 
15 

16  20.9 
16  26.7 
16  29.4 

16  24.1 
16  28.5 
16  29.3 

59  53.3 

60  14  5 
60  24.3 

+  1.07 

0.67 

+  0.12 

60    5.1 
60  21.0 
60  24.0 

+  0.89 
+  0.41 
-0.17 

20  52.6 

21  45.5 

22  38.8 

2.20 
2.21 
2.24 

25.0 
26.0 
27.0 

16 
17 

18 

16  28.2 
16  23.1 
16  14.4 

16  26.2 
16  19.2 
16    8.9 

60  20.1 
60     1.5 
59  29.3 

-0.47 
1.07 
1.58 

60  12.6 
59  46.9 
59     90 

-0.77 
1.34 
1.78 

23  33.1 

6 
0  28.4 

2.29 
2.33 

28.0 

29.0 

0.6 

19 
20 
21 

16    2.8 
15  49.4 
15  35.4 

15  56.2 
15  42.4 
15  28.6 

58  46.6 
57  57.5 
57    6.2 

-1.94 
2.12 
2.12 

58  22.6 
57  31.9 
56  41.2 

-2.05 
2.15 
2.05 

1  24.6 

2  20.8 

3  16.0 

2.35 
2.33 
2.26 

1.6 
2.6 
3.6 

22 
23 
24 

15  22.0 
15  10.2 
15    0.4 

15  15.9 
15     5.0 
14  56.5 

56  17.1 
55  33.5 
54  57.7 

-1.95 
1.66 
1.30 

55  54.5 
55  14.5 
54  43.4 

-1.81 
1.49 
1.09 

4    9.2 

4  59.8 

5  47.5 

2.15 
2.04 
1.93 

4.6 
5.6 
6.6 

25 
26 
27 

14  53.3 
14  48.9 
14  47.3 

14  50.8 
14  47.8 
14  47.5 

54  31.5 
54  15.4 
54     9.6 

-0.88 

0.45 

-0.04 

54  22.2 
54  11.3 
54  10.4 

-0.67 
-0.24 
+  0.16 

6  32.7 

7  15.9 
7  57.8 

1.83 
1.76 
1.73 

7.6 
8.6 
9.6 

28 
29 
30 

14  48.4 
14  51.8 
14  57.2 

14  49.8 

14  54.2 

15  0.5 

54  13.4 
54  25.9 
54  45.7 

+  0.34 
0.68 
0.95 

54  18.6 
54  35.0 
54  57.8 

+  0.52 
0.82 
1.05 

8  39.3 

9  21.3 
10    4.4 

1.73 
1.77 
1.83 

10.6 
11.6 
12.6 

31 

15    4.0 

15    7.9 

55  11.0 

+  1.14 

55  25.2 

+  1.21 

10  49.5 

1.93 

13.6 

60 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  EIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right  Asoension. 

Diff. 
for  1  m. 

Declination. 

Diff. 
for  1  m. 

Hour. 

Right  Ascension. 

Diff. 
for  1  m. 

Declination. 

Diff. 
for  1  m. 

SA1 

rURD 

AY  1. 

MONDAY  3. 

h    m       8 

O          /         // 

// 

h    m      8 

8 

O          /         // 

§» 

0 

11    3  46.97 

1.8499 

N.  0  41  31.2 

10.871 

0 

12  &3  59.33 

1.9965 

8.  7  54  58.0 

10.376 

1 

1 1    5  37.94 

1.8488 

0  30  38.8 

10.876 

1 

12  35  55.00 

1  oooo 

8    5  19.7 

10.348 

2 

11    7  28.95 

1.8504 

0  19  46.1 

10.888 

2 

12  37  50.83 

1.9318 

8  15  39.7 

10.319 

3 

11     9  19.99 

1.8510 

N.  0    8  53.0 

10.887 

3 

12  39  46.82 

1.9346 

8  25  58.0 

10.990 

4 

11  11  11.07 

1*8517 

S.  0    2    0.4 

10.891 

4 

12  41  42.98 

1.9374 

8  36  14.5 

100)59 

5 

11  13    2.19 

1.8534 

0  12  53.9 

10.894 

5 

12  43  39.31 

1.9403 

8  46  29.1 

10.227 

6 

1 1  14  53.36 

1.8539 

0  23  47.6 

10.697 

6 

12  45  35.81 

1.9431 

8  56  41.7 

10.194 

7 

1 1  16  44.57 

1.8540 

0  34  41.5 

10.898 

7 

12  47  32.48 

1.9460 

9    6  52.4 

10.161 

8 

11  18  35.84 

1.8549 

0  45  35.4 

10.899 

8 

12  49  29.33 

1.9489 

9  17     1.1 

10.137 

9 

11  20  27.16 

1.8558 

0  56  29.4 

10.900 

9 

12  51  26.35 

1.95 18 

9  27    7.7 

100)99 

10 

11  22  18.54 

1.8368 

1    7  23.4 

10.900 

10 

12  53  23.55 

1.9548 

9  37  12.2 

100)57 

1] 

11  24    9.98 

1.8578 

1  18  17.4 

10.900 

11 

12  55  20.93 

1.9579 

9  47  14.5 

100)31 

12 

11  26    1.47 

1.8588 

1  29  11.4 

10.898 

12 

12  57  18.50 

1.9611 

9  57  14.7 

9J984 

13 

11  27  53.03 

1.8599 

1  40    5.2 

10.896 

13 

12  59  16.26 

1.9643 

10    7  12.6 

9.846 

14 

1 1  29  44.66 

1.8611 

1  50  58.9 

10.893 

14 

13     1  14.20 

1.9673 

10  17    8.2 

90)07 

15 

11  31  36.36 

1.8623 

2    1  52.4 

10.890 

15 

13    3  12.33 

1.9704 

10  27    1.4 

9.867 

16 

11  33  28.13 

1.8634 

2  12  45.7 

10.886 

16 

13    5  10.65 

10)736 

10  36  52.2 

9.890 

17 

11  35  19.97 

1.8647 

2  23  38.7 

10.881 

17 

13    7    9.17 

1.9769 

10  46  40.5 

9.785 

18 

11  37  11.89 

1.8661 

2  34  31.4 

10.876 

18 

13    9    7.88 

1.9809 

10  56  26.4 

9.743 

19 

11  39    3.90 

1.8675 

2  45  23.8 

10.870 

19 

13  11    6.79 

1.9835 

11    6    9.7 

9.700  1 

20 

11  40  55.99 

1.8688 

2  56  15.8 

10.863 

20 

13  13    5.90 

1.9869 

11  15  50.4 

9.656 

21 

11  42  48.16 

1.8703 

3    7    7.3 

10.855 

21 

13  15    5.22 

1.9903 

11  25  28.4 

90)11 

22 

11  44  40.42 

1.8718 

3  17  58.4 

10.847 

22 

13  17    4.74 

10)937 

11  35    3.7 

9.566 

23 

11  46  32.78 
SI 

1.8734 

JNDA 

S.  3  28  48.9 
Y  2. 

10.836 

23 

13  19    4.46 
TU 

1.9971 

ESDA 

S.11  44  96.3 
lY  4. 

9.590 

0 

11  48  25.23 

1.8750 

S.  3  39  38.9 1 

10.808 

0 

13  21    4.39 

3.0006 

8.11  54    6.1 

9.479 

1 

11  50  17.78 

1.8767 

3  50  28.3 

10.818 

1 

13  23    4.53 

2.0041 

12    3  33.0 

9.494 

2 

11  52  10.43 

1.8784 

4    1  17.0 

10.607 

2 

13  25    4.88 

3.0077 

12  12  57.0 

0.375 

3 

11  54    3.18 

1.8801 

4  12    5.1 

10.795 

3 

13  27    5.45 

9.0113 

12  22  18.0 

9.335 

4 

11  55  56.04 

1.6818 

4  22  52.4 

10.783 

4 

13  29    6.23 

3.0148 

12  31  36.0 

9.974 

5 

11  57  49.00 

1.8836 

4  33  38.9 

10.769 

5 

13  31    7.23 

3.0184 

12  40  50.9 

9.993 

6 

11  59  42.07 

1.8855 

4  44  24.7 

10.756 

6 

13  33    8.44 

3.0390 

12  50    2.8 

9.179 

7 

12    1  35.26 

1.8875 

4  55    9.6 

10.741 

7 

13  35    9.87 

3.0357 

12  59  11.5 

9.118 

8 

12    3  28.57 

1.8894 

5    5  53.6 

10.735 

8 

13  37  11.52 

3.0394 

13    8  16.9 

9.063 

9 

12    5  21.99 

1.8914 

5  16  36.6 

10.709 

9 

13  39  13.40 

2.0339 

13  17  19.0 

9.008 

10 

12    7  15.54 

1.8935 

5  27  18.7 

10.693 

10 

13  41  15.50 

8.0369 

13  26  17.8 

8J69 

11 

12    9    9.21 

1.8955 

5  37  59.7 

10.674 

11 

13  43  17.83 

3.0407 

13  35  13.2 

&895 

12 

12  11    3.00 

1.8976 

5  48  39.6 

10.656 

12 

13  45  20.36 

3.0444 

13  44    5.2 

BOOT 

13 

12  12  56.92 

1.8998 

5  59  18.4 

10.637 

13 

13  47  23.16 

3.0483 

13  52  53.7 

8.779 

14 

12  14  50.98 

1.9091 

6    9  56.0 

10.617 

14 

13  49  26.17 

3.0591 

14    1  38.7 

8.790 

15 

12  16  45.17 

1.9043 

6  20  32.5 

10.597 

15 

13  51  29.41 

3,0559 

14  10  20.1 

8.659 

16 

12  18  39.50 

1.9066 

6  31    7.7 

10.575 

16 

13  53  32.88 

9.0598 

14  18  57.8 

8496 

17 

12  20  33.97 

1.9089 

6  41  41.5 

10.553 

17 

13  55  36.59 

80637 

14  27  31.8 

8.536 

18 

12  22  28.57 

;    1.9113 

6  52  14.0 

10.530 

18 

13  57  40.53 

90)677 

14  36    2.1 

8.473 

19 

12  24  23.32 

'    1.9137 

7    2  45.1 

10.506 

19 

13  59  44.71 

3.0716 

14  44  28.6 

8.409 

20 

12  26  18.22 

1.9163 

7  13  14.7 

10.489 

20 

14     1  49.12 

80)755 

14  52  5L2 

&344 

21 

12  28  13.27 

1.9187 

7  23  42.9 

10.457 

21 

14    3  53.77 

8.0795 

15     1    9.9 

8.979 

22 

12  30    8.47 

1.9313 

7  34    9.6 

10.431 

22 

14    5  58.66 

9.0834 

15    9  24.7 

8.919 

23 

12  32    3.82 

1.9338 

7  44  34.6 

10  404 

23 

14    8    3.78 

3.0873 

15  17  35.4 

8.145 

24 

12  33  59.33 

1.9365 

S.  7  54  58.0 

10.376 

24 

14  10    9.14 

3.0913 

8.15  25  42.1 

8.077 

VI. 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Bight  Ascension. 

Diff. 
for  1  m. 

Declination. 

Diff. 
for  1  m. 

Hoar. 

Bight  Ascension. 

Diff. 
for  1  m. 

Declination. 

Diff. 
for  1  m. 

■ 

WEI 

)NES] 

DAY  5. 

FRIDAY  7. 

h    m     b 

8 

O          $         It 

// 

h     m      8 

8 

O          /         // 

// 

0 

14  10    0.14 

8.0913 

S.15  25  42.1 

8.077 

0 

15  55  10.45 

8.9809 

8.20  18    9.2 

3.789 

1 

14  12  14.74 

9.0054 

15  33  44.7 

8.007 

1 

15  57  27.36 

94836 

20  21  53.3 

3480 

2 

14  14  20.59 

8.0905 

15  41  43.0 

7.937 

2 

15  59  44.48 

94870 

20  25  30.8 

3471 

3 

14  16  26.68 

9.1035 

15  49  37.1 

7.867 

3 

16    2    1.80 

94903 

20  29     1.8 

3.469 

4 

14  18  33.01 

8.1075 

15  57  27.0 

7.795 

4 

16    4  19.32 

94937 

20  32  26.2 

3451 

5 

14  20  39.58 

8.1116 

16    5  12.5 

7.799 

5 

16    6  37.04 

94970 

20  35  43.9 

3.939 

6 

14  22  46.40 

2.1157 

16  12  53.6 

7448 

6 

16    8  54.96 

94009 

20  38  54.8 

3.198 

7 

14  24  53.46 

9.1197 

16  20  30.3 

7.574 

7 

16  11  13.07 

94034 

20  41  59.0 

3.014 

8 

14  27    0.76 

9.1837 

16  28    2.5 

7.498 

8 

16  13  31.37 

94065 

20  44  56.5 

9.909 

9 

14  29    8.31 

8.1878 

16  35  30.1 

7.499 

9 

16  15  49.85 

94096 

20  47  47.2 

9.788 

10 

14  31  16.10 

8.1319 

16  42  53.1 

7445 

10 

16  18    8.52 

94197 

20  50  31.1 

9473 

Jl 

14  33  24.14 

9.1361 

\6  50  11.5 

7467 

11 

16  20  27.37 

94157 

20  53    8.0 

9458 

12 

14  35  32.43 

9.1409 

16  57  25.2 

7.188 

12 

16  22  46.40 

94167 

20  55  38.0 

9.443 

13 

14  37  40.96 

8.1443 

17    4  34.1 

7.106 

13 

16  25    5.61 

94916 

20  56    1.1 

9.337 

14 

14  39  49.74 

9.1483 

17  11  38.2 

7.097 

14 

16  27  24.99 

94944 

21     0  17.2 

9409 

15 

14  41  58.76 

9.1594 

17  18  37.4 

6.946 

15 

16  29  44.54 

94373 

21     2  26.2 

9.099 

16 

14  44    8.03 

9.1565 

17  25  31.7 

6.864 

16 

\6  32    4.26 

94300 

21    4  28.2 

1.974 

17 

14  46  17.54 

9.1606 

17  32  21.1 

6.781 

17 

16  34  24.14 

94397 

21    6  23.1 

1.856 

18 

14  48  27.30 

9.1647 

17  39    5.4 

6.696 

18 

16  36  44.18 

8.3353 

21    8  11.0 

1.738 

19 

14  50  37.30 

9.1687 

17  45  44.6 

6411 

19 

16  39    4.38 

94380 

21     9  51.7 

1.616  | 

20 

14  52  47.55 

9.1798 

17  52  18.7 

6.595 

20 

16  41  24.74 

9.3406 

21  11  25.2 

1.498 

21 

14  54  58.04 

9.1768 

17  58  47.6 

6.438 

21 

16  43  45.25 

94431 

21  12  51.5 

1478  1 

22 

14  57    8.77 

9.1809 

18    5  11.3 

6.351 

22 

16  46    5.91 

94455 

21  14  10.6 

1457 

23 

14  59  19.75 

9.1850 

8.18  11  29.7 

6469 

23 

16  48  26.71 

94479 

8.21  15  22.4 

1.137 

TH1 

LJRSD 

AY  6. 

SA'J 

:urd 

AY  8. 

0 

15    1  30.97 

9.1880 

S.  18  17  42.8 

6.173 

0 

16  50  47.66 

9.3509 

8.21  16  27.0 

1.016 

1 

15    3  42.43 

9.1930 

18  23  50.5 

6.663 

1 

16  53    8.74 

94595 

21  17  24.3 

0.894 

2 

15    5  54.13 

9.1971 

18  29  52.7 

5.999 

2 

16  55  29.96 

94547 

21  18  14.2 

0.771 

3 

15    8    6.08 

9.9019 

18  35  49.5 

5400 

3 

16  57  51.31 

94569 

21  18  56.8 

0.648 

4 

15  10  18.27 

94051 

16  41  40.7 

5.807 

4 

17    0  12.79 

94590 

21  19  3Q.0 

0495 

5 

15  12  30.69 

9.9090 

18  47  26.3 

5.714 

5 

17    2  34.39 

94610 

21  19  59.8 

0.409 

6 

15  14  43.35 

9.9130 

18  53    6.4 

5.691 

6 

17    4  56.11 

9.3630 

21  20  20.3 

0.979 

7 

15  16  56.25 

9.9169 

18  58  40.8 

5495 

7 

17    7  17.95 

94649 

21  20  33.3 

0.155 

8 

15  19    9.38 

9.8908 

19    4    9.4 

5.498 

8 

17    9  39.90 

94668 

21  20  38.9 

-0.031 

9 

15  21  22.75 

9.9947 

19    9  32.2 

5439 

9 

17  12    1.96 

94686 

21  20  37.0 

+  0.094 

10 

15  23  36.35 

9.9986 

19  14  49.2 

5.934 

10 

17  14  24.13 

94703 

21  20  27.6 

0419 

11 

15  25  50.18 

9.9335 

19  20    0.3 

5.136 

11 

17  16  46.40 

94790 

21  20  10.7 

0444 

12 

15  28    4.25 

9.9364 

19  25    5.5 

5.037 

12 

17  19    8.77 

94737 

21  19  46.3 

0.469 

13 

15  30  18.55 

9.8409 

19  30    4.7 

4.937 

13 

17  21  31.24 

94759 

21  19  14.4 

0.595 

14 

15  32  33.07 

9.9439 

19  34  57.9 

4.837 

14 

17  23  53.80 

94767 

21  18  34.9 

0.791 

15 

15  34  47.82 

9.9477 

19  39  45.1 

4.736 

15 

17  26  16.44 

94781 

21  17  47.9 

0447 

16 

15  37    2.79 

9.9514 

19  44  26.2 

4.633 

16 

17  28  39.17 

94795 

21  16  53.3 

0.973 

17 

15  39  17.98 

94551 

19  49    1.1 

4499 

17 

17  31     1.98 

94808 

21  15  51.1 

1.099 

18 

15  41  33.40 

94588 

19  53  29.7 

4.495 

18 

17  33  24.87 

94891 

21  14  41.4 

1.995 

19 

15  43  49.04 

9.8694 

19  57  52.1 

4491 

19 

17  35  47.83 

94833 

21  13  24.1 

1453 

20 

15  46    4.89 

94660 

20    2    8.2 

4417 

20 

17  38  10.86 

94844 

21  11  59.2 

1.479 

21 

15  48  20.96 

3.8696 

20    6  18.1 

4.111 

21 

17  40  33.96 

9.3855 

21  10  26.7 

1.606 

22 

15  50  37.24 

84733 

20  10  21.6 

4.004 

22 

17  42  57.12 

9.3865 

21     8  46.5 

1.733 

23 

15  52  53.74 

84767 

20  14  18.6 

3.897 

23 

17  45  20.34 

94875 

21     6  58.7 

1.860 

24 

15  55  10.45 

94809 

S.20  18    9.2 

3.789 

24 

17  47  43.62 

94884 

8.21     5    3.3 

1487 
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VII. 


GREENWICH  MEAN  TIME. 

THE  MOON'S  EIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Bight  Ascension. 

Diff. 
forlm. 

Declination. 

Diff 
forlm. 

Hour. 

Bight  Ascension. 

Diff. 
forlm. 

Declination. 

Diff: 

for  1  m 

SI 

JNDA 

Y  9. 

TUESDAY  11. 

h    m      « 

n 

O          1          II 

n 

h    m      s 

n 

o       /       « 

// 

0 

17  47  43.62 

9.3884 

S.21    5    3.3 

1.987 

0 

19  42  20.20 

93695 

S.  17    6  24.8 

7.818 

1 

17*50    6.95 

9.3899 

21    3    0.3 

9.114 

1 

19  44  42.33 

93689 

16  58  32.4 

7.998 

2 

17  52  30.32 

9.3899 

21    0  49.7 

9.941 

2 

19  47    4.38 

9.3668 

16  50  33.4 

8.037 

3 

17  54  53.74 

93907 

20  58  31.4 

9.368 

3 

19  49  26.35 

93654 

16  42  27.9 

8.146 

4 

17  57  17.20 

9.3913 

20  56    5.5 

9.495 

4 

19  51  48.23 

93640 

16  34  15.9 

8.953 

5 

17  59  40.69 

2*3918 

20  53  32.0 

9.699 

5 

19  54  10.03 

93697 

16  25  57.6 

8359 

6 

18    2    4.22 

93924 

20  50  50.9 

9.748 

6 

19  56  31.75 

93613 

Id  17  32.9 

6.465 

7 

18    4  27.78 

2.3958 

20  48    2.2 

9.875 

7 

19  58  53.38 

93596 

16    9    1.8 

8370 

8 

18    6  51.36 

93939 

20  45    5.9 

3.003 

8 

20    1  14.93 

93584 

16    0  24.5 

6.674 

9 

18    9  14.96 

2.3936 

20  42     1.9 

3.130 

9 

20    3  36.39 

93569 

15  51  41.0 

8.777 

10 

18  11  38.59 

9.3939 

20  38  50.3 

3.956 

10 

20    5  57.76 

93555 

15  42  51.3 

8.879 

11 

18  14    2.23 

9.3941 

20  35  31.2 

3.389 

11 

20    8  19.05 

93541 

15  33  55.5 

6.981 

12 

18  16  25.88 

2.3942 

20  32    4.5 

3.508 

12 

20  10  40.25 

93596 

15  24  53.6 

9.089 

13 

18  18  49.54 

9.3943 

20  28  30.2 

3.634 

13 

20  13    1.36 

93511 

15  15  45.7 

9.189 

14 

18  21  13.20 

9.3944 

20  24  48.4 

3.760 

14 

20  15  22.38 

93496 

15    6  31.8 

9.981 

15 

18  23  36.87 

9.3945 

20  20  59.0 

3.886 

15 

20  17  43.31 

93481 

14  57  12.0 

9379 

16 

18  26    0.54 

93944 

20  17    2.1 

4.019 

16 

20  20    4.15 

9.3468 

14  47  46.4 

9.476 

17 

18  28  24.20 

9.3949 

20  12  57.6 

4.136 

17 

20  22  24.90 

93459 

14  38  14.9 

9.572 

18 

18  30  47.85 

9.3941 

20    8  45.6 

4.963 

18 

20  24  45.57 

9.3437 

14  28  37.7 

9.667 

19 

18  33  11.49 

93939 

20    4  26.1 

4368 

19 

20  27    6.15 

93499 

14  18  54.8 

9.769 

20 

18  35  X>A2 

9.3936 

19  59  59.1 

4.512 

20 

20  29  26.64 

9.3407 

14    9    6.3 

9.855 

21 

18  37  58.73 

9.3933 

19  55  24.7 

4.635 

21 

20  31  47.03 

93391 

13  59  12.2 

9.947 

22 

18  40  22.32 

93930 

19  50  42.9 

4.759 

22 

20  34    7.33 

9.3377 

13  49  12.6 

100)39 

23 

18  42  45.89 
MC 

9.3997 

>nda: 

S.  19  45  53.6 
I  10. 

4.883 

23 

20  36  27.55 
WED 

9.3369 

NESE 

S.  13  39    7.5 
>AY  12. 

10.129 

0 

18  45    9.44 

9.3999 

S.  19  40  56.9 

5.006 

0 

20  38  47.68 

9.3347 

S.  13  28  57.1 

10.216 

1 

18  47  32.96 

93917 

19  35  52.9 

5.199 

1 

20  41    7.72 

9.3339 

13  18  41.3 

10307 

2 

18  49  56.44 

93911 

19  30  41.5 

5.959 

2 

20  43  27.67 

93318 

13    8  20.2 

10.394 

3 

18  52  19.89 

93905 

19  25  22.7 

5.374 

3 

20  45  47.54 

93304 

12  57  54.0 

10.480 

4 

18  54  43.30 

93898 

19  19  56.6 

5.496 

4 

20  48    7.32 

9.3989 

12  47  22.6 

10366 

5 

18  57    6.07 

93891 

19  14  23.2 

5.617 

5 

20  50  27.01 

93975 

12  36  46.1 

10.651 

6 

18  59  30.00 

93884 

19    8  42.6 

6.738 

6 

20  52  46.62 

93961 

12  26    4.5 

10.734 

7 

19    1  53.28 

93877 

19    2  54.7 

5.858 

7 

20  55    6.14 

93947 

12  15  18.0 

10.816 

8 

19    4  16.52 

9.3869 

18  56  59.6 

5.978 

8. 

20  57  25.58 

93939 

12    4  26.6 

10.897 

9 

19    6  39.71 

93861 

18  50  57.4 

6.097 

9 

20  59  44.93 

93918 

11  53  30.4 

10.976 

10 

19    9    2.85 

93859 

18  44  48.0 

6.916 

10 

21    2    4.20 

93905 

11  42  29.5 

11.055 

11 

19  11  25.93 

9.3849 

18  38  31.5 

6334 

11 

21    4  23.39 

93199 

11  31  23.8 

11.133 

12 

19  13  48.96 

93833 

18  32    7.9 

6.459 

12 

21    6  42.51 

9.3180 

11  20  13.5 

11.909 

13 

19  16  11.93 

93893 

18  25  37.3 

6.569 

13 

21    9    1.55 

93167 

1 1     8  58.7 

11.264 

14 

19  18  34.84 

93819 

18  18  59.6 

6.686 

14 

21  11  20.51 

93153 

10  57  39.4 

11359 

15 

19  20  57.68 

93809 

18  12  14.9 

6.803 

15 

21  13  39.39 

93140 

10  46  15.6 

11.439 

1G 

19  23  20.46 

93799 

18    5  23.3 

6.916 

16 

21  15  58.19 

93197 

10  34  47.5 

11304 

J7 

19  25  43.18 

93781 

17  58  24.8 

7.033 

17 

21  18  16.92 

93115 

10  23  15.1 

11.574 

18 

19  28    5.83 

9.3760 

17  51   19.4 

7.148 

18 

21  20  35.57 

93103 

10  11  38.6 

11.643 

19 

19  30  28.41 

93757 

17  44    7.1 

7.261 

19 

21  22  54.15 

93099 

9  59  57.9 

11.719 

20 

19  32  50.92 

93745 

17  36  48.1 

7373 

20 

21  25  12.07 

93081 

9  48  13.1 

11.779 

21 

19  35  13.a5 

23-32 

17  29  22.3 

7.486 

21 

21  27  31.12 

93069 

9  36  24.4 

11.844 

22 

19  37  35.71 

23790 

17  21  49.8 

7.598 

22 

21  29  49.50 

9.3058 

9  24  31.8 

11.909 

.  23 

19  39  57.99 

2.3707 

17  14  10.6 

7.708 

23 

21  32    7.82 

93047 

9  12  35.3 

11.974 

24 

19  42  20.20 

23695 

S.  17    6  24.8 

7.818 

24 

21  34  26.07 

9.3037 

8.  9    0  34.9 

19337 
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J 

GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Bight  Aaoeoaion. 

Diff. 
farlm. 

Declination, 

Diff. 
for  1  m. 

Hoar. 

Bight  Asoenaion. 

Diff. 
forlm. 

DeoUnstion. 

Diff 
for  1  m. 

THl 

JRSD, 

AY  13. 

SATURDAY  15. 

h    m       s 

8 

o        /       m 

« 

h    m       a 

8 

0         /        » 

u 

0 

21  34  26.07 

24037 

S.  9    0  34.9 

19.037 

0 

23  24  27.56 

24953 

N.  1  23  13.1 
1  36  37.3 

13.407 

1 

21  36  44.26 

94097 

8  48  30.9 

19.097 

1 

23  26  45.30 

94961 

13.400 

2 

21  39    2.39 

94017 

8  36  23.3 

12.156 

2 

23  29    3.09 

24968 

1  50    1.1 

13499 

3 

21  41  20.46 

94007 

8  24  12.2 

19414 

3 

23  31  20.92 

94977 

2    3  24.3 

13481 

4 

21  43  38.48 

94998 

8  11  57.6 

19472 

4 

23  33  38.81 

24986 

2  16  46.8 

13468 

5 

21  45  56.44 

94069 

7  59  39.6 

19498 

5 

23  35  56.75 

9.2995 

2  30    8.5 

13455 

6 

21  48  14.35 

9.9961 

7  47  18.3 

19482 

6 

23  38  14.75 

24005 

2  43  29.4 

13440 

7 

21  50  32.21 

9.9979 

7  34  53.8 

12.435 

7 

23  40  32.81 

2.3015 

2  56  49.3 

13423 

8 

21  52  50.02 

94964 

7  22  26.1 

12.487 

8 

23  42  50.93 

94025 

3  10    8.2 

13405 

9 

21  55    7.78 

9.9957 

7    9  55.3 

12.538 

9 

23  45    9.11 

24036 

3  23  25.9 

13.285 

10 

21  57  25.50 

9.9950 

6  57  21.5 

12.587 

10 

23  47  27.36 

24047 

3  36  42.4 

13.263 

11 

21  59  43.18 

9.9949 

6  44  44.8 

12.635 

11 

23  49  45.67 

24058 

3  49  57.5 

13440 

12 

22    2    0.81 

9.9935 

6  32    5.3 

12.682 

12 

23  52    4.05 

24069 

4    3  11.2 

13416 

13 

22    4  18.40 

9.9999 

6  19  23.0 

12.797 

13 

23  54  22.50 

94089 

4  16  23.4 

13.190 

14 

22    6  35.96 

94994 

6    6  38.0 

12.771 

14 

23  56  41.03 

94094 

4  29  34.0 

13.169 

15 

22    6  53.49 

94916 

5  53  50.5 

12.813 

15 

23  58  59.63 

24107 

4  42  42.9 

13.133 

10 

22  11  10.98 

94919 

5  41    0.5 

12.854 

16 

0    1  18.31 

24119 

4  55  50.0 

13.109 

17 

22  13  28.44 

94907 

5  28    8.0 

12.894 

17 

0    3  37.06 

94139 

5    8  55.2 

13.071 

18 

22  15  45.87 

9.2903 

5  15  13.2 

19433 

18 

0    5  55.89 

94146 

5  21  58.5 

13.037 

19 

22  18    3.28 

94900 

5    2  16.1 

19.969 

19 

0    8  14.81 

94160 

5  34  59.7 

13.009 

20 

22  20  20.67 

94896 

4  49  16.9 

13.004 

20 

0  10  33.81 

94173 

5  47  58.7 

12.v64 

21 

22  22  38.03 

94893 

4  36  15.6 

13.038 

21 

0  12  52.89 

94187 

6    0  55.4 

19.926 

22 

22  24  55.38 

9.9890 

4  23  12.3 

13479 

22 

0  15  12.06 

94909 

6  13  49.8 

12.887 

23 

22  27  12.71 

94887 

S.  4  10    7.0 

13.103 

23 

0  17  31.32 

94917 

N.  6  26  41.8 

12446 

Fl 

LIDA1 

I   14. 

81] 

NDA7 

£  16. 

0 

22  29  30.02 

94684 

S.  3  56  59.9 

13.139 

0 

0  19  50.67 

94932 

N.  6  39  31.3 

12.803 

1 

22  31  47.32 

94883 

3  43  51.1 

13.101 

1 

0  22  10.11 

24947 

6  52  18.2 

12.758 

2 

22  34    4.62 

94889 

3  30  40.6 

13.188 

2 

0  24  29.64 

24963 

7    5    2.3 

12.712 

3 

22  36  21.91 

9.9661 

3  17  285 

13.914 

3 

0  26  49.27 

24979 

7  17  43.6 

12.664 

4 

22  38  39.19 

94660 

3    4  14.9 

13436 

4 

0  29    8.99 

24295 

7  30  22.0 

12.615 

5 

22  40  56.47 

94680 

2  50  59.9 

13.261 

5 

0  31  28.81 

24311 

7  42  57.4 

12465 

6 

22  43  13.75 

9.9880 

2  37  43.6 

13489 

6 

0  33  48.72 

24327 

7  55  29.8 

12413 

7 

22  45  31.03 

94681 

2  24  26.1 

13.309. 

7 

0  36    8.73 

2.3344 

8    7  59.0 

12.459 

8 

22  47  48.32 

9.9889 

2  11     7.4 

13.390 

8 

0  38  28.84 

2.3361 

8  20  24.9 

12.104 

9 

22  50    5.62 

9.9683 

1  57  47.7 

13.337 

9 

0  40  49.06 

24378 

8  32  47.5 

12448 

10 

22  52  22.92 

9.9665 

1  44  27.0 

13459 

10 

0  43    9.38 

24395 

8  45    6.7 

12.291 

11 

22  54  40.24 

9.3887 

1  31    5.4 

13466 

11 

0  45  29.80 

94419 

8  57  22.4 

12.231 

12 

22  56  57.57 

9.9890 

1  17  43.1 

13.378 

12 

0  47  50.32 

94429 

9    9  34.4 

12.169 

13 

22  59  14.92 

94893 

1    4  20.1 

13468 

13 

0  50  10.95 

2.3447 

9  21  42.7 

12.107 

14 

23    1  32.29 

94697 

0  50  56.5 

13498 

14 

0  52  31.68 

2.3464 

9  33  47.3 

12.044 

15 

23    3  49.68 

9.9900 

0  37  32.3 

13.407 

15 

0  54  52.52 

2.3489 

9  45  48.0 

11.979 

16 

23    6    7.09 

9.2904 

0  24    7.7 

13.413 

16 

0  57  13.46 

94499 

9  57  44.8 

11.919 

17 

23    8  24.53 

94909 

S.  0  10  42.8 

13.417 

17 

0  59  34.51 

2.3517 

10    9  37.5 

11.844 

18 

23  10  42.00 

9.9914 

N.  0    2  42.3 

13.420 

18 

1     1  55.67 

24536 

10  21  26.1 

11.775 

19 

23  12  59.50 

9.9990 

0  16    7.6 

13.422 

19 

I    4  16.94 

24553 

10  33  10.5 

11.704 

20 

23  15  17.04 

9.9996 

0  29  33.0 

13.429 

20 

1     6  38.31 

9.3571 

10  44  50.6 

11.639 

21 

23  17  34.61 

94939 

0  42  58.3 

13.421 

21 

1    8  59.79 

24569 

10  56  26.3 

11.558 

22 

23  19  52.22 

9.9938 

0  56  23.5 

13.418 

22 

1  11  21.38 

24607 

11     7  57.5 

11.483 

23 

23  22    9.87 

94945 

1    9  48.5 

13.413 

23 

1  13  43.08 

24625 

11  19  24.2 

11.407 

24 

23  24  27.56 

9.9953 

N.  1  23  13.1 

13.407 

24 

1  16    4.88 

24643 

N.11  30  46.3 

11429 
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IX. 


GREENWICH  MEAN  TIME. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Bight  Ascension. 

Dur. 

forlm. 

Declination. 

Din: 

for  1  m. 

Hoar. 

Bight  Ascension. 

Diff. 
forlm. 

Declination. 

Dift 
forlm. 

MC 

)NDA" 

¥  17. 

WEDNESDAY  19. 

h    m       s 

8 

O         1        II 

/i 

h    m       8 

8 

O         I         II 

a 

0 

1  16    4.88 

94843 

N.U  30  46.3 

11499 

0 

3  11  19.16 

9.4944 

N.18  42  42.8 

6.997 

1 

1  18  26.79 

84661 

11  42    3.7 

11.950 

1 

3  13  44.63 

9.4948 

18  48  56.9 

6.179 

2 

1  20  48.81 

94679 

11  53  16.3 

11.169 

2 

3  16  10.11 

9.4947 

18  55    3.5 

6.047 

3 

1  23  10.94 

9.3697 

12    4  24.0 

11.087 

3 

3  18  35.60 

9.4948 

19    1     2.5 

5491 

4 

1  25  33.18 

94715 

12  15  26.8 

11.005 

4 

3  21     1.09 

9.4947 

19    6  54.0 

5.795 

5 

1  27  55.52 

9.3733 

12  26  24.6 

10491 

5 

3  23  26.57 

9.4947 

19  12  37.9 

5.669 

6 

I  30  17.97 

94751 

12  37  17.3 

10435 

6 

3  25  52.05 

9.4946 

19  18  14.3 

5443 

7 

1  32  40.53 

94768 

12  48    4.8 

10.748 

7 

3  28  17.52 

9.4943 

19  23  43.1 

5.416 

8 

1  35    3.19 

94786 

12  58  47.1 

10.660 

8 

3  30  42.97 

9.4941 

19  29    4.2 

5488 

9 

1  37  25.96 

94803 

13    9  24.0 

10470 

9 

3  &3    8.41 

9.4938 

19  34  17.6 

5.159 

10 
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11    1  17.72 

1.8474 

0  49  23.7 

10.787 

7 

9  34    4.86 

1.8839 

8  58  40.8 

9.890 

7 

11     3    8.58 

13479 

0  38  36.3 

10.793 

8 

9  35  57.80 

1.8813 

8  48  50.6 

9.854 

8 

11     4  59.47 

1.8485 

0  27  48.5 

10. 800 

9 

9  37  50.62 

1.8794 

8  38  58.3 

9.888 

9 

11    6  50.40 

1.8491 

0  17    0.3 

10.806 

10 

9  39  43.33 

1.8776 

8  29    4.0 

0.991 

10 

11    8  41.36 

1.8498 

N.  0    6  11.8 

10.810 

11 

9  41  35.93 

1.8758 

8  19    7.8 

0.953 

11 

11   10  32.37 

13505 

S.  0    4  36.9 

10.814 

12 

9  43  28.42 

1.8740 

8    9    9.7 

9.984 

12 

1 1  12  23.42 

13513 

0  15  25.9 

10.818 

13 

9  45  20.81 

1.8793 

7  59    9.7 

10.015 

13 

11  14  14.52 

1.8591 

0  26  15.1 

10391 

14 

9  47  13.10 

1.8706 

7  49    7.9 

10.045 

14 

11  16    5.67 

1.8530 

0  37    4.4 

10.893 

15 

9  49    5.28 

1.8689 

7  39    4.3 

10.075 

15 

11  17  56.88 

1.8539 

0  47  53.9 

10395 

16 

9  50  57.37 

1.8674 

7  28  58.9 

10.105 

16 

11  19  48.14 

1.6549 

0  58  43.4 

10396 

17 

9  52  49.37 

1.8660 

7  18  51.7 

10.134 

17 

11  21  39.47 

13560 

1     9  33.0 

10.897 

18 

9  54  41.29 

1.8646 

7    8  42.8 

10.169 

18 

11  23  30.86 

1.8570 

1  20  22.6 

10.897 

19 

9  56  33.12 

1.8639 

6  58  32.3 

10.189 

19 

11  25  22.31 

1.8539 

1  31  12.2 

10.896 

20 

9  58  24.87 

1.8618 

6  48  20.2 

10.216 

20 

11  27  13.84 

1.8594 

1  42    1.7 

10394 

21 

10    0  16.54 

1.8605 

6  38    6.4 

10.949 

21 

11  29    5.44 

1.8807 

1  52  51.1 

10.899 

22 

10    2    8.13 

1.8599 

6  27  51.1 

10.267 

22 

11  30  57.12 

18690 

2    3  40.3 

10319 

23 

10    3  59.64 

1.8579 

6  17  34.3 

10.999 

23 

1 1  32  48.88 

1.8633 

2  14  29.3 

10316 

24 

10    5  51.08 

1.8568 

N.  6    7  16.0 

10.317 

24 

11  34  40.72 

1.8647 

S.  2  25  18.2 

10319 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  EIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right  Asoenaion. 

DUE 
forlm. 

Declination. 

Difll 
for  1  m. 

Hoar. 

Bight  Ascension. 

Diff. 
for  1  m. 

Declination. 

■ 

Diff. 
for  1  m. 

SAT 

URDj 

LT  29. 

SUNDAY  30. 

h      TO          B 

8 

O         /         // 

a 

h     m      a 

8 

O         1         II 

// 

0 

11  34  40.72 

1.8647 

S.  2  25  18.2 

10.819 

0 

12  19  57.77 

1.9138 

S.  6  42    0.7 

10.514 

1 

11  36  32.65 

1.66(8 

2  36    6.8 

10.807 

1 

12  21  52.67 

1.9164 

6  52  30.9 

10.499 

2 

11  38  24.67 

1.8677 

2  46  55.1 

10.809 

2 

12  23  47.74 

1.9191 

7    2  59.7 

10.469 

3 

11  40  16.77 

1.8689 

2  57  43.0 

10.796 

3 

12  25  42.97 

1.9918 

7  13  27.2 

10.446 

4 

11  42    8.97 

1.8708 

3    8  30.6 

10.790 

4 

12  27  38.36 

1.9946 

7  23  53.3 

10.493 

5 

11  44    1.27 

1.8796 

3  19  17.8 

10.789 

5 

12  29  33.92 

1.9975 

7  34  18.0 

10.399 

6 

11  45  53.68 

1.8743 

3  30    4.5 

10.774 

6 

12  31  29.66 

1.9304 

7  44  41.2 

10.373 

7 

11  47  46.19 

1.8761 

3  40  50.7 

10.766 

7 

12  33  25.57 

1.9333 

7  55    2.8 

10.347 

8 

11  49  38.81 

1.8778 

3  51  36.4 

10.757 

8 

12  35  21.66 

1.9369 

8    5  22.9 

10.391 

9 

11  51  31.53 

1.6797 

4    2  21.5 

10.747 

9 

12  37  17.92 

1.9399 

8  15  41.4 

10.994 

10 

11  53  24.37 

1.8817 

4  13    6.0 

10.736 

10 

12  39  14.37 

1.9493 

8  25  58.2 

10.965. 

11 

11  55  17.33 

1.8837 

4  23  49.8 

10.795 

11 

12  41  11.00 

1.9454 

8  36  13.2 

10.935 

12 

11  57  10.41 

1.8857 

4  34  33.0 

10.713 

12 

12  43    7.82 

1.9486 

8  46  26.4 

10.904 

13 

11  59    3.61 

1.8877 

4  45  15.4 

10.700 

13 

12  45    4.83 

1.9518 

8  56  37.8 

10.174 

14 

12    0  56.94 

1.8898 

4  55  57.0 

10.687 

14 

12  47    2.03 

1.9550 

9    6  47.3 

10.143 

15 

]2    2  50.39 

1.8990 

5    6  37.8 

10.673 

15 

12  48  59.43 

1.9583 

9  16  55.0 

10.111 

16 

12    4  43.98 

1.8949 

5  17  17.7 

10.658 

16 

12  50  57.02 

1.9616 

9  27    0.7 

10.077 

17 

12    6  37.70 

1.8965 

5  27  56.7 

10.643 

17 

12  52  54.82 

1.9650 

9  37    4.3 

10.043 

18 

12    8  31.56 

1.8988 

5  38  34.8 

10.697 

18 

12  54  52.82 

J«Mjo4 

9  47    5.9 

10.009 

19 

12  10  25.56 

1.9019 

5  49  11.9 

10.609 

19 

12  56  51.03 

1.9718 

'     9  57    5.4 

9.973 

20 

12  12  19.70 

1.9036 

5  59  47.9 

10.591 

20 

12  58  49.44 

1.9759 

10    7    2.7 

9.937 

21 

12  14  13.99 

1.9061 

6  10  22.8 

10.579 

21 

13    0  48.06 

1.9787 

10  16  57.8 

9.899 

22 

12  16    8.43 

1.9086 

6  20  56.6 

10.553 

22 

13    2  46.89 

1.9893 

10  26  50.6 

9.861 

23 

12  18    3.02 

1.9119 

6  31  29.2 

10.534 

23 

13    4  45.94 

1.9859 

10  36  41.1 

9.899 

24 

12  19  57.77 

1.9138 

S.  6  42    0.7 

10.514 

24 

13    6  45.20 

1.9895 

S.10  46  29.2 

9.789 

PHASI 

US  OF 

TH1 

3  MOON. 

O  Ful 

1  Moot 
it  Quar 

• 

d 

.      3 

h       m 

5    47.0 

C  Las 

18    30.4 

•  Nei 

w  Mooi 

9    38.5 

3>  Fin 

st  Qua 

18    55.7 

C  Per 

iree    • 

d        h 

15      5.0 

, 

Jg«rV        • 

27     2.2 
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GREENWICH  MEAN  TIME. 

LUNAE  DISTANCES. 

of  the 
•nth. 

P.  L. 

P.  L. 

P.  L. 

P.L. 

Nome  and  Direction 

Noon. 

of 

mh. 

of 

Via. 

of 

TX>- 

of 

1 

of  Object. 

Diff. 

Diff. 

Diff. 

Diff. 

Mars 

W. 

O           /         // 

65    5  13 

3235 

Q           1        II 

66  30  52 

3930 

o          /        // 

67  56  37 

3914 

O            1         It 

69  22  29 

3909 

Pollux 

W. 

56  18  10 

3146 

57  45  24 

3138 

59  12  48 

3199 

60  40  22 

3191 

Regulus 

w. 

19  20    7 

3919 

20  45  54 

3191 

22  12  14 

3168 

23  39    2 

3147 

Spica 

E. 

35  27  22 

3041 

33  58    0 

3037 

32  28  33 

3033 

30  59    0 

3096 

An  tares 

E. 

80  59  41 

3066 

79  30  38 

3059 

78    1  30 

3047 

76  32  16 

3043 

2 

Mars 

W. 

76  33  31 

3179 

78    0    5 

3173 

79  26  47 

3166 

80  53  37 

3160 

Pollux 

VV. 

68    0  38 

3083 

69  29  10 

3074 

70  57  51 

3067 

72  26  41 

3059 

Regulus 

W. 

30  58  28 

3070 

32  27  14 

3058 

33  56  15 

3047 

35  25  30 

3096 

Antares 

E. 

69    4  31 

3016 

67  34  38 

3010 

66    4  38 

3005 

64  34  31 

QOOQ 

3 

Mars 

W. 

88    9  46 

3135 

89  37  25 

3119 

91    5  12 

3111 

92  33    8 

3104 

■ 

Pollux 

W. 

79  53  17 

3030 

81  23    5 

3013 

82  53    2 

3005 

84  23    8 

9907 

Regulus 

W. 

42  54  57 

9986 

44  25  27 

3977 

45  56    8 

9968 

47  27    1 

9959 

Antares 

E. 

57    2    5 

3969 

55  31  14 

9963 

54    0  15 

9957 

52  29    8 

9951 

a  Aquilte 

E. 

108  37  22 

3415 

107  15  23 

3400 

105  53    7 

3386 

104  30  34 

3373 

4 

Mars 

W. 

99  55    2 

3067 

101  23  52 

3060 

102  52  51 

3058 

104  21  59 

3045 

Pollux 

W. 

91  56    0 

9961 

93  27    2 

9953 

94  58  14 

9946 

96  29  35 

9939 

Regulus 

W. 

55    4  14 

9915 

56  36  14 

9906 

58    8  25 

9898 

59  40  47 

QfiflO 

Antares 

E. 

44  51  42 

9993 

43  19  51 

9916 

41  47  53 

9919 

40  15  49 

9907 

a  AquiUe 

E. 

97  34  11 

3313 

96  10  15 

3303 

94  46    7 

3994 

93  21  48 

3984 

5 

Pollux 

W. 

104    8  36 

3903 

105  40  51 

9897 

107  13  14 

9890 

108  45  46 

9883 

Regulus 

W. 

67  25  23 

9846 

68  58  51 

9836 

70  32  30 

9899 

72    6  20 

9890 

Antares 

E. 

32  34    3 

9887 

31     1  28 

9886 

29  28  51 

9686 

27  56  14 

9887 

a  Aquilce 

E. 

86  17  43 

3947 

84  52  29 

3940 

83  27    7 

3335 

82    1  39 

3930 

Fomalhaut 

E. 

113  49  48 

3393 

1J2  27  24 

3373 

111    4  37 

3353 

109  41  27 

3334 

6 

Regulus 
Spica 

W. 

79  58  21 

9777 

81  33  19 

9769 

83    8  28 

9760 

84  43  49 

9750 

W. 

25  57  39 

9760 

27  33    0 

9751 

29    8  32 

9749 

30  44  16 

9739 

a  Aquilce 

E. 

74  53    5 

3914 

73  27  13 

3913 

72    1  19 

3913 

70  35  25 

3914 

Fomalhaut 

E. 

102  40  29 

3953 

101   15  22 

3939 

99  50    0 

3995 

98  24  21 

3314 

Sun 

E. 

148  23  56 

3136 

146  56  30 

3134 

145  28  50 

3113 

144    0  56 

3101 

7 

Regulus 

W. 

92  43  31 

3706 

94  20    3 

9697 

95  56  47 

9688 

97  33  43 

9678 

Spica 

W. 

38  45  59 

9687 

40  22  56 

9678 

42    0    6 

9668 

43  37  29 

9659 

a  A  qui  lie 

E. 

63  26  32 

3339 

612     1     1 

3940 

60  35  39 

3340 

59  10  28 

3960 

Fomalhaut 

E. 

91  12  36 

3159 

89  45  38 

3149 

88  18  28 

3141 

86  51    8 

3133 

a  Pegasi 

E. 

109  39  34 

9845 

108    6    4 

9839 

106  32  18 

9831 

104  58  17 

9808 

Sun 

E. 

136  38    0 

3046 

135    8  44 

3035 

133  39  15 

3094 

132    9  32 

3013 

8 

Spica 

W. 

51  47  35 

3610 

53  26  16 

9601 

55    5  10 

9591 

56  44  18 

9580 

a  Aquilce 

E. 

52    8  28 

3346 

50  45  10 

3379 

49  22  21 

3401 

48    0    6 

3435 

Fomalhaut 

E. 

79  32  24 

3105 

78    4  20 

3101 

76  36  11 

3097 

75    7  58 

3096 

a  Pegasi 

E. 

97    4  27 

3753 

95  28  58 

9749 

93  53  14 

9739 

92  17  16 

9799 

Sun 

E. 

124  37  31 

9958 

123    6  26 

9947 

121  35    7 

9995 

120    3  33 

9994 

9 

Spica 

W. 

65    3  28 

9539 

66  44     1 

9518 

68  24  49 

9507 

70    5  52 

9497 

Ail  tares 

W. 

20  12  19 

9673 

21  49  35 

9643 

23  27  32 

9616 

25    6    5 

9593 

aAquila? 

E. 

41  20    8 

3688 

40    3    8 

3763 

38  47  27 

3848 

37  33  14 

3945 

Fomalhaut 

E. 

67  46  38 

3099 

66  18  27 

3104 

64  50  22 

3110 

63  22  25 

3118 

a  Pegasi 

E. 

84  14    5 

9679 

82  36  47 

9663 

80  59  17 

9653 

79  21  34 

9644 
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GREENWICH  MEAN  TIME. 

LUNAK  DISTANCES. 

~5 

^.T_            _      ^^fc  S     ^T%J ,-  _ 

P.L. 

P.L. 

P.L. 

P.L 

l 

Name  and  IHrecuoii 
of  Object 

Midnight. 

of 
Diff. 

xv*. 

of 
Dlff 

xvm*. 

of 
Dlff. 

XXlfa* 

of 
Diff. 

Mars 

W. 

o       /      // 

70  48  27 

3904 

O          /         // 

72  14  32 

3196 

73  40  44 

3191 

O           1         l> 

75    7    4 

3185 

Pollux 

w. 

62    8    6 

3)13 

63  36    0 

3105 

65    4    3 

3097 

66  32  16 

3090 

Regulue 

w. 

25    6  15 

3199 

26  33  50 

3119 

28    1  45 

3097 

29  29  58 

3083 

Spica 

E. 

29  29  20 

3099 

27  59  34 

3017 

26  29  42 

3019 

24  59  44 

3006 

Ail  tares 

E. 

75    2  56 

9038 

73  33  30 

3039 

72    3  57 

3096 

70  34  17 

3099 

2 

Mars 

W. 

82  20  34 

3153 

83  47  39 

3146 

85  14  53 

3139 

86  42  15 

3139 

Pollux 

W. 

73  55  41 

3051 

75  24  51 

3043 

76  54  10 

3035 

78  23  39 

3098 

Regulus 

W. 

36  54  58 

3096 

38  24  39 

3015 

39  54  33 

3005 

41  24  39 

9996 

Autares 

E. 

63    4  17 

9993 

61  33  55 

9987 

60    3  26 

9981 

58  32  49 

9975 

3 

Mars 

W. 

94    1  13 

3096 

95  29  27 

3089 

96  57  50 

3089 

98  26  21 

3074 

Pollux 

W. 

85  53  24 

9990 

87  23  49 

9983 

88  54  23 

9975 

90  25    7 

9968 

Regulus 

W. 

48  58    5 

9950 

50  29  20 

9941 

52    0  47 

9939 

53  32  25 

9994 

Autares 

E. 

50  57  54 

9945 

49  26  32 

9939 

47  55    3 

*9933 

46  23  26 

9997 

a  Aquito 

E. 

103    7  45 

3350 

101  44  42 

3347 

100  21  25 

3335 

98  57  54 

3395 

4 

Mars 

W. 

105  51  16 

3037 

107  20  43 

3030 

108  50  19 

3099 

110  20    5 

3014 

Pollux 

W. 

98    1    5 

9931 

99  32  44 

9994 

101     4  33 

9917 

102  36  30 

9910 

Regulus 

W. 

61  13  20 

9890 

62  46    4 

9879 

64  18  59 

9869 

65  52    6 

9855 

Autares 

E. 

38  43  39 

9909 

37  11  23 

9898 

35  39    1 

9894 

34    6  34 

9891 

a  Aquilte 

E. 

91  57  18 

3975 

90  32  37 

3967 

89    7  47 

3960 

87  42  49 

3953 

5 

Pollux 

W. 

110  18  27 

9876 

111  51  16 

9870 

113  24  13 

9864 

114  57  18 

9858 

Regulus 

W. 

73  40  22 

9811 

75  14  35 

9803 

76  48  59 

9795 

78  23  34 

9785 

Autares 

E. 

26  23  38 

9888 

24  51    4 

9899 

23  18  35 

9899 

21  46  15 

9910 

a  Aquils3 

E. 

80  36    5 

3995 

79  10  26 

3991 

77  44  42 

3919 

76  18  55 

3916 

Fomalhaut 

E. 

108  17  55 

3316 

106  54    2 

3999 

105  29  49 

3983 

104    5  18 

3968 

6 

Regulus 

W. 

86  19  22 

9741 

87  55    7 

9733 

89  31    3 

9794 

91    7  11 

9715 

Spica 

W. 

32  20  13 

9793 

33  56  22 

9715 

35  32  42 

9706 

37    9  14 

9696 

a  Aquihe 

E. 

69    9  32 

3915 

67  43  41 

3918 

66  17  53 

3999 

64  52  10 

3996 

Fomalhaut 

E. 

96  58  27 

3900 

95  32  18 

3189 

94    5  56 

3179 

92  39  22 

31G9 

Sun 

E. 

142  32  48 

3090 

141    4  26 

3079 

139  35  51 

3066 

138    7    2 

3057 

7 

Regulus 
Spica 

W. 

99  10  52 

9669 

100  48  13 

9660 

102  25  47 

9651 

104    3  33 

9641 

W. 

45  15    4 

9649 

46  52  52 

9640 

48  30  53 

9630 

50    9    7 

9630 

a  Aquilre 

E. 

57  45  30 

3979 

56  20  46 

3987 

54  56  19 

3304 

53  32  12 

3394 

Fomalhaut 

E. 

85  23  39 

3196 

83  56    1 

3190 

82  28  \6 

3114 

81    0  23 

3109 

a  Pegasi 

E. 

103  24    0 

9798 

101  49  29 

9786 

100  14  43 

9775 

98  39  42 

9764 

Son 

E. 

130  39  35 

3009 

129    9  25 

9991 

127  39    1 

9980 

126    8  23 

9969 

8 

Spica 

W. 

58  23  40 

9570 

60    3  16 

9560 

61  43    6 

9550 

63  23  10 

9540 

a  Aquihe 

E. 

46  38  29 

3473 

45  17  35 

3516 

43  57  29 

3506 

42  38  18 

3693 

Fomalhaut 

E. 

73  39  43 

3095 

72  11  27 

3094 

70  43  10 

3094 

69  14  53 

3096 

a  Pegasi 

E. 

90  41    5 

9711 

89    4  40 

9701 

87  28    2 

9691 

85  51   10 

9681 

Sun 

E. 

118  31  44 

9919 

116  59  41 

9901 

115  27  24 

9890 

113  54  52 

9876 

9 

Spica 

W. 

71  47  10 

9486 

73  28  43 

9475 

75  10  31 

9465 

76  52  34 

9453 

Aja  tares 

W. 

26  45  10 

9579 

28  24  44 

9551 

30    4  46 

9533 

31  45  13 

9516 

a  AquUfe 

E. 

36  20  40 

4059 

35    9  58 

4189 

34    1  22 

4340 

32  55    6 

4516 

Fomalhaut 

E. 

61  54  37 

3197 

60  27    0 

3138 

58  59  36 

3151 

57  32  28 

3167 

a  Pegasi 

E. 

77  43  39 

9635 

76    5  32 

9696 

74  27  13 

9618 

72  48  42 

9610 
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XV. 


GREENWICH  MEAN  TIME. 

LUNAB  DISTANCES. 

9 

9 

Name  and  Direction 
of  Object. 

Noon. 

P.L. 

of 

Din*. 

mh. 

P.L 

of 

Diff. 

Via. 

P.L. 

of 

Diff. 

IX* 

P.L. 

of 

DiC 

Sun 

E. 

0           1         II 

112  22    5 

9866 

o          /        /* 

110  49    3 

9855 

O          I        11 

109  15  47 

9843 

0         t        a 

107  42  15 

9831 

10 

Spica 
Antares 
Fomalhaut 
a  Pt'gasi 

Sun 

W. 

W. 

E. 

E. 

E. 

78  34  53 
33  26    4 
56    5  39 
71  10    1 
99  50  46 

9443 
9409 
3185 
9609 
9773 

80  17  27 
35    7  18 
54  39  12 
69  31    9 
98  15  41 

9431 
9483 
3906 
9595 
9760 

82    0  17 
36  48  55 
53  13  10 
67  52    7 
96  40  20 

9490 
9468 
3931 
9588 
9748 

83  43  23 
38  30  53 
51  47  38 
66  12  56 
95    4  44 

9410 
9454 
3959 
9589 
9736 

11 

Spica 
Antares 
Fomalhaut 
aPegasi 

Sun 

W. 
W. 

E. 
E. 
E. 

92  22  49 
47    5  41 
44  50    4 
57  54  59 
87    2  43 

9354 
9387 
3479 
9558 
9675 

94    7  30 
48  49  35 
43  29  16 
56  15    6 
85  25  30 

9343 
9373 
3544 
9555 
9663 

95  52  27 
50  33  48 
42    9  40 
54  35    9 
83  48    1 

2339 
9361 
3618 
9553 
9659 

97  37  40 
52  18  19 
40  51  25 
52  55  10 
82  10  17 

9391 
3348 
3703  ( 
9553  ! 
9640 

12 

Antares 
a  Pegasi 

Sun 

W. 

E. 
E. 

61    5  15 
44  35  50 
73  57  40 

2291 
9576 
9583 

62  51  28 
42  56  22 
72  18  22 

9979 
9587 
9579 

64  37  58 
41  17    9 
70  38  49 

9969 
9601 
9561 

66  24  43 
39  38  15 
68  59    1 

9959 
9619 
S551 

13 

Antares 
ocAquilee 

Sun 

W. 
W. 
E. 

75  22  11 
32  24  38 

60  36  33 

9911 
4147 

9503 

77  10  22 
33  33  54 
58  55  24 

9909 
3955 
9494 

78  58  46 
34  46  18 
57  14    3 

9194 
3789 
9485 

80  47  23 
36    1  32 
55  32  29 

9186 
3644 

9477 

14 

Antares 
a  Aquilffi 

Sun 

W. 
W. 

E. 

89  53  13 
42  51  34 
47    2    4 

9153 
3138 
9445 

91  42  52 

44  18  57 

45  19  33 

9148 
3089 
9439 

93  32  38 
45  47  45 
43  36  54 

9143 
3006 
9435 

95  22  31 
47  17  50 
41  54    9 

9139 
9951 
9431 

15 

Antares 
a  Aquilee 

Sun 

W. 
W. 

E. 

104  33  20 
55    3  33 
33  19  16 

9196 
9750 
9491 

106  23  40 
56  39    6 
31  36  11 

9195 
9799 
9499 

108  14     1 
58  15  17 
29  53    7 

9194 
9697 
9493 

110    4  23 
59  52    1 
28  10    5 

9195 
9675 
9495 

19 

Sun 
Mars 
Pollux 
Regulus 

W. 
E. 
E. 
E. 

21  13  11 
59  50  19 
61  11  15 
97  40  49 

9697 
9535 
9449 
9368 

22  49  55 

58  9  54 

59  28  50 
95  56  28 

9706 
9559 
9468 
9383 

24  26  24 

56  29  53 

57  46  52 
94  12  29 

9791 
9670 
9488 
9399 

26    2  36 
54  50  17 
56    5  22 
92  26  53 

9735 
9588 
9508 
9415 

20 

Sun 
Mars 
Pollux 
Regulus 

W. 
E. 
E. 
E. 

33  58  40 

46  38  36 

47  45  18 
83  56  36 

9814 
9685 
9699 
9497 

35  32  50 

45  1  36 

46  6  53 
82  15  19 

9831 
9705 
9648 
9515 

37    6  37 

43  25    3 

44  29    3 

80  34  26 

9848 
9796 
9675 
9539 

38  40    2 

41  48  58 

42  51  49 
78  53  57 

9866 
9747 
9703 
9560 

21 

Sun 

Jupiter 

Mars 

Pollux 

Regulus 

W. 

W. 

E. 

E. 

E. 

46  21  26 
17  45    9 

33  55  49 

34  55  37 
70  37  35 

9955 
9689 
9863 
9868 
9638 

47  52  a5 
19  22    4 

32  22  43 

33  22  37 
68  59  31 

9973 
9705 
9889 
9908 
9655 

49  23  21 

20  58  37 

30  50  10 

31  50  28 
67  21  50 

9991 
9799 
9916 
9951 
9679 

50  53  45 
22  34  47 

29  18  11 

30  19  14 
65  44  33 

3009 
9740 
9944 
9999 
9689 

22 

Sun 

Jupiter 

Aldebaran 

Regulus 

Spica 

W. 

W. 

W. 

E. 

E. 

58  20  15 
30  30    4 
22  30  23 
57  43  56 
111  32    3 

3096 
9899 
9849 
9776 
9747 

59  48  30 
32    4    3 
24    3  57 
56    8  57 
109  56  25 

3113 
9838 
9846 
9794 
9763 

61  16  24 
33  37  42 
25  37  25 
54  34  21 
108  21    8 

3199 
9854 
9659 
9810 
9778 

62  43  58 
35  11    0 
27  10  45 
53    0    6 
106  46  11 

3146 
9869 
9860 
9897 
9793 

23 

Sun 

W. 

69  57    0 

3993 

71  22  42 

3936 

72  48    8 

3951 

74  13  17 

3965 

XVI. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

• 

*4 

1 

9 

Name  and  Direction 
of  Olgect. 

Midnight 

P.L. 

of 

Diff 

XV* 

P  L. 

of 

Diff. 

xvnp> 

P.L. 

of 

Diff. 

• 

XXP> 

P.L. 
of 

Diff. 

Sun 

E. 

O          '       // 

106    8  28 

9880 

O          I        II 

104  34  26 

9808 

0          /         // 

103    0    8 

9796 

101°  25  35 

9784 

10 

Spica 
Antares 
Fomalhaut 
aPegasi 

Sun 

W. 

W. 

E. 

E. 

E. 

85  26  44 
40  13  11 
50  22  39 
64  33  36 
93  28  52 

9306 
9439 
3993 
9575 
9794 

87  10  21 
41  55  50 
48  58  19 
62  54    7 
91  52  44 

9387 
9496 
3330 
9570 
9719 

88  54  15 
43  38  48 
47  34  42 
61  14  31 
90  16  20 

9376 
9419 
3373 
9565 
9700 

90  38  24 

45  22    5 

46  11  55 
59  34  48 
88  39  40 

9365 
9399 

3493 
9561 

9887 

11 

i 

Spica 
Antares 
Fomalhaut 
aPegasi 

Sun 

W. 

W. 

E. 

E. 

E. 

99  23    9 
54    3    8 
39  34  41 
51  15  11 
80  32  17 

9310 
9337 
3801 
9554 

9629 

101    8  54 
55  48  14 
38  19  40 
49  35  13 
78  54    1 

9300 
9394 
3914 
9557 
9818 

102  54  54 
57  33  38 
37    6  34 
47  55  19 

77  15  30 

9989 
9313 
4044 
9561 
9606 

104  41     9 
59  19  18 
35  55  38 
46  15  30 
75  36  43 

9979 
9309 
4195 
9567 
9594 

12 

Antares 
a  Pegasi 
Sun 

W. 

E. 

E. 

68  11  43 
37  59  46 
67  18  59 

9949 
9641 

9541 

69  58  58 
36  21  47 
65  38  43 

9939 

9869 
9531 

71  46  28 
34  44  26 
63  58  13 

9999 

9703 
9599 

73  34  13 
33    7  50 
62  17  30 

9990 
9744 
9519 

13 

Antares 
a  AquilflB 

Sun 

W. 
W. 
E. 

82  36  12 
37  19  19 
53  50  43 

9178 
3516 
9470 

84  25  12 
38  39  25 
52    8  47 

9179 
3404 
9463 

86  14  22 
40    1  37 
50  26  42 

9165 
3304 
9456 

88    3  43 
41  25  44 
48  44  27 

9159 
3916 
9450 

14 

Antares 
a  Aquihe 

Sun 

W. 
W. 
E. 

97  12  31 

48  49    4 
40  11  18 

9136 
9901 
9497 

99    2  36 
50  21  21 
38  28  22 

9139 
9657 
9494 

100  52  47 
51  54  35 
36  45  22 

9199 
9817 
9493 

102  43    2 
53  28  41 
35    2  20 

9197 

9789 
9499 

15 

t 
i 

Antares 
a  Aquil® 

Sun 

W. 
W. 
E. 

111  54  44 

61  29  15 
26  27    6 

9196 
9655 
9499 

113  45    4 
63    6  55 
24  44  12 

9198 
9839 
9433 

115  35  21 
64  44  57 
23    1  25 

9130 
9694 
9441 

117  25  34 
66  23  19 
21  18  48 

9133 
9619 
9449 

19 

Sun 
Maes 
Pollux 
Regulus 

W. 
E. 
E. 
E. 

27  38  29 

53  11    5 

54  24  20 
90  45  39 

9750 
9606 
9530 
943J 

29  14    2 

51  32  18 

52  43  48 
89    2  48 

9766 
9695 
9551 
9448 

30  49  15 
49  53  57 
51    3  46 
87  20  21 

9781 
9645 
9574 
9464 

32  24    8 

48  16    3 

49  24  16 
85  38  17 

9797 
9665 
9598 
9480 

20 

i 

Sun 
Maes 
Pollux 
Regulus 

W. 
E. 
E. 
E. 

40  13    4 

40  13  21 

41  15  13 
77  13  53 

9883 
9769 
9739 
9567 

41  45  44 

38  38  13 

39  39  16 
75  34  13 

9901 
9799 
9763 
9564 

43  18    1 

37  3  35 

38  3  59 
73  54  56 

9990 

9815 
9795 
9601 

44  49  55 

35  :9  27 

36  29  25 
72  16    3 

9938 
9838 
9831 
9690 

21 

i 

Sun 

Jupiter 

Mars 

Pollux 

Regulus 

W. 

W. 

E. 

E. 

E. 

52  23  46 
24  10  34 

27  46  48 

28  49    0 
64    7  39 

3097 
9756 
9973 
3059 
9707 

53  53  25 

25  45  59 

26  16    2 

27  19  52 
62  31    8 

3044 
9773 
3005 
3119 
9795 

55  22  43 
27  21     2 

24  45  55 

25  51  57 
60  55    1 

3069 
9789 
3039 
3181 
9749 

56  51  39 
28  55  44 

23  16  31 

24  25  25 
59  19  17 

3078 
9806 
3078 
3959 
9760 

22 

Sun 

Jupiter 

Aldebaran 

Regulus 

Spica 

W. 

W. 

W. 

E. 

E. 

64  11  12 
3C  43  58 
28  43  55 
51  26  13 
105  11  34 

3169 
9884 
9869 
9843 
9808 

65  38    7 
38  16  37 
30  16  54 
49  52  41 
103  37  17 

3178 
9900 
9878 
9860 
9893 

67    4  43 
39  48  56 
31  49  41 
48  19  31 
102    3  19 

3193 
9915 
9887 
9876 
9837 

68  31    0 
41  20  56 
33  22  16 
46  46  41 
100  29  39 

3906 
9999 
9898 
9899 
9859 

23 

Sun 

W. 

75  38  10 

3977 

77    2  48 

3990 

78  27  11 

3303 

79  51  19 

3315 
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XVII 


GREENWICH  MEAN  TIME. 

LUNAB  DISTANCES. 

• 

• 

Namo  and  Direction 

.Noon. 

P.L. 
of 

mh. 

P.L. 
of 

Vlh. 

P.L. 
of 

DD» 

P.L 
of 

t" 

OI  UDJ6CC. 

Diff. 

Biff. 

Diff. 

Diff 

23 

Jupiter 

W. 

O          i         II 

42  52  38 

9948 

44  24    3 

9956 

O          /         // 

45  55  11 

9969 

O           i         It 

47  26    2 

9989 

Aldebaran 

w. 

34  54  38 

0908 

36  26  47 

9918 

37  58  43 

9998 

39  30  26 

9939 

Regulus 

£. 

45  14  12 

9906 

43  42    3 

9994 

42  10  15 

9940 

40  38  47 

9956 

Spica 

E. 

98  56  18 

9868 

97  23  15 

9879 

95  50  29 

9891 

94  17  59 

9904 

■ 

24 

Sun 

W. 

81  15  13 

3396 

82  38  54 

3337 

84    2  23 

3347 

85  25  40 

1 
3357 

Jupiter 

W. 

54  56  26 

3041 

56  25  48 

3051 

57  54  58 

3060 

59  23  56 

3070 

Aldebaran 

W. 

47    5  50 

9088 

48  36  18 

9996 

50    6  36 

3005 

51  36  43 

3013 

Regulus 

£. 

33    6  25 

3036 

31  36  57 

3053 

30    7  50 

3071 

28  39    5 

3090 

Spica 

E. 

86  39  21 

9969 

85    8  20 

9971 

83  37  31 

9981 

82    6  54 

9990 

35 

Sun 

W. 

92  19  26 

3400 

93  41  43 

3407 

95    3  52 

3413 

96  25  54 

3419 

Jupiter 

W. 

66  46    2 

3110 

68  13  59 

3117 

69  41  48 

3194 

71    9  29 

3199 

Aldebaran 

W. 

59    4  55 

3048 

60  34    8 

3055 

62    3  13 

3060 

63  32  12 

3065 

Mars 

W. 

15  41  35 

3555 

17    0  59 

3510 

18  21  12 

3476 

19  42    3 

3449 

Spica 

E. 

74  36  33 

3030 

73    6  57 

3036 

71  37  29 

3043 

70    8    9 

3047 

26 

Sun 

W. 

103  14  35 

3440 

104  36    6 

3443 

105  57  34 

3446 

107  18  59 

3447 

Jupiter 

W. 

78  26  27 

3149 

79  53  37 

3153 

81  20  43 

3154 

82  47  47 

3156 

Aldebaran 

W. 

70  55  45 

3083 

72  24  15 

3086 

73  52  42 

3087 

75  21     7 

3089 

Pollux 

W. 

30  11  24 

3376 

31  34    8 

3354 

32  57  17 

3334 

34  20  49 

3316 

• 

Mars 

W. 

26  31  57 

3379 

27  54  38 

3371 

29  17  28 

3364 

30  40  26 

3358 

Spica 

E. 

62  42  56 

3009 

61  14    8 

3071 

59  45  23 

3073 

58  16  40 

3074 

.Antares 

E. 

108    8    5 

3087 

106  39  40 

3089 

105  11  17 

3091 

103  42  57 

3093 

27 

Sun 

W. 

114    5  44 

3448 

115  27    6 

3447 

116  48  29 

3446 

118    9  53 

3445 

Jupiter 

W. 

.90    2  45 

3158 

91  29  44 

3157 

92  56  45 

3155 

94  23  48 

3153 

Aldebaran 

W. 

82  42  54 

3090 

84  11  16 

3089 

85  39  39 

3087 

87    8    4 

3085 

Pollux 

W. 

41  22  58 

3951 

42  48    7 

3940 

44  13  29 

3931 

45  39    2 

3990 

Mars 

W. 

37  36  54 

3339 

39    0  29 

3397 

40  24    9 

3399 

41  47  55 

3317 

Spica 

E. 

50  53  27 

3077 

49  24  49 

3076 

47  56  10 

3074 

46  27  29 

3079 

Airfares 

E. 

96  21  33 

3093 

94  53  15 

3099 

93  24  56 

3091 

91  56  36 

3090 

28 

Sun 

W. 

124  57  37 

3498 

126  19  22 

3493 

127  41  13 

3416 

129    3    9 

3413 

Jupiter 

W. 

101  39  44 

3138 

103    7    7 

3133 

104  34  36 

3199 

106    2  10 

3134 

Aldebaran 

W. 

94  30  54 

3070 

95  59  40 

3066 

97  28  31 

3061 

98  57  28 

3057 

Pollux 

W. 

52  49  34 

3176 

53  16  12 

3168 

54  43    0 

3158 

56    9  59 

3150 

Mars 

W. 

48  48  14 

3990 

50  12  37 

3983 

51  37    8 

3977 

53     1  46 

3971 

Spica 

E. 

39    3  21 

3058 

37  34  20 

3054 

36    5  14 

3049 

34  36    2 

3044 

An  tares 

E. 

84  34  11 

3074 

83    5  30 

3070 

81  36  44 

3065 

80    7  52 

3060 

29 

Jupiter 

W. 

113  21  39 

3094 

114  49  56 

3087 

116  18  21 

3080 

117  46  55 

3073  | 

Aldebaran 

w. 

106  23  47 

3098 

107  53  25 

3099 

109  23  11 

3014 

110  53    6 

3008  1 

Pollux 

w. 

64  27  29 

3106 

65  55  31 

3097 

67  23  44 

3088 

68  52    8 

3079 

Mars 

w. 

60    6  54 

3936 

61  32  21 

3997 

62  57  58 

3919 

64  23  45 

3910 

Regulus 

w. 

27  25  14 

3110 

28  53  11 

3095 

30  21  27 

3080 

31  50     1 

3066 

Antares 

E. 

72  41  58 

3033 

71  12  26 

3096 

69  42  46 

3019 

68  12  57 

3013 

30 

Pollux 

W. 

76  16  59 

3039 

77  46  32 

3099 

79  16  17 

3013 

80  46  14 

3003 

Mars 

W. 

71  ar>  12 

3167 

73    2    1 

3157 

74  29    2 

3147 

75  56  15 

3138 

Regulus 

W. 

39  16  57 

3009 

40  47    7 

9991 

42  17  31 

9979 

43  48  10 

9968 

Antares 

E. 

60  41  40 

9975 

59  10  56 

9968 

57  40    3 

9959 

56    8  59 

9951 

XVIII. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

• 

• 

P.L. 

P.L. 

P.L. 

P.L. 

*i 

Name  and  Direction 

Midnight. 

of 

xv*. 

of 

xvnpi. 

of 

XXP»- 

of 

eg  A 

23 

of  Object. 

Diff. 

Biff. 

Diff. 

Diff. 

Jupiter 

W. 

O       1       n 

48  56  37 

9995 

O          /         // 

50  26  56 

3007 

O           l         II 

51  57    0 

3018 

53  26  50 

3030 

Aldebaran 

W. 

41     1  56 

9949 

42  33  13 

9958 

44    4  18 

9969 

45  35  10 

9978 

Regulus 

E. 

39    7  39 

9979 

37  36  51 

9987 

36    6  22 

3003 

34  36  13 

3030 

Spica 

K 

92  45  45 

9916 

91  13  47 

9998 

89  42    4 

9939 

88  10  35 

3951 

24 

Sun 

W. 

86  48  46 

3366 

88  11  41 

3376 

89  34  25 

3384 

90  57    0 

3399 

Jupiter 

W. 

60  52  42 

3079 

62  21  17 

3087 

63  49  42 

3096 

65  17  57 

3104 

Aldebaran 

W. 

53    6  40 

3091 

54  36  27 

3098 

56    6    5 

3035 

57  35  34 

3049 

Regulus 

E. 

27  10  43 

3110 

25  42  45 

3130 

24  15  12 

3153 

22  48    6 

3178 

Spica 

E. 

80  36  29 

9999 

79    6  15 

3007 

77  36  11 

3015 

76    6  17 

3093 

25 

Sun 

W. 

97  47  49 

3494 

99    9  38 

9499 

100  31  22 

3433 

101  53    1 

3438 

Jupiter 

W. 

72  37    4 

3134 

74    4  32 

3138 

75  31  55 

3143 

76  59  13 

3146 

Aldebaran 

W. 

65    1    5 

3069 

66  29  52 

3073 

67  58  34 

3077 

69  27  12 

3081 

Mars 

W. 

21    3  24 

3429 

22  25    8 

3413 

23  47  10 

3400 

25    9  27 

3388 

Spica 

E. 

68  38  55 

3069 

Q7    9  47 

3057 

65  40  45 

3061 

64  11  48 

3065 

26 

Sun 

W. 

108  40  22 

3449 

110    1  43 

3450 

111  23    3 

3450 

112  44  23 

3449 

Jupiter 

W. 

84  14  49 

3158 

85  41  49 

3158 

87    8  48 

3159 

88  35  46 

3156 

A!debaran 

W. 

76  49  30 

3091 

78  17  51 

3091 

79  46  12 

3091 

81  14  33 

3091 

Pollux 

W. 

35  44  42 

3300 

37    8  53 

3987 

38  33  20 

3374 

39  58    2 

3962 

Mars 

W. 

32    3  31 

3351 

33  26  43 

3346 

34  50    1 

3341 

36  13  25 

3337* 

Spica 

E. 

56  47  59 

3076 

55  19  20 

3077 

53  50  42 

3076 

52  22    5 

3077 

An  tares 

E. 

102  14  39 

3094 

100  46  22 

3095 

99  18    6 

3095 

97  49  50 

3094 

27 

Sun 

W. 

119  31  19 

3443 

120  52  48 

3438 

122  14  21 

3436 

123  35  57 

3439 

Jupiter 

W. 

95  50  53 

3151 

97  18    1 

3148 

98  45  12 

3146 

100  12  26 

3143 

Aldebaran 

W. 

88  36  32 

3063 

90    5    2 

3080 

91  33  36 

3078 

93    2  13 

3074 

Pollux 

W. 

47    4  47 

3811 

48  30  43 

3903 

49  56  49 

3193 

51  23    6 

3184 

Mars 

W. 

43  11  47 

3319 

44  35  45 

3307 

45  59  48 

3301 

47  23  53 

3996 

Spica 

E. 

44  58  45 

3069 

43  29  58 

3068 

42    1    9 

3065 

40  32  17 

3069 

Antares 

E. 

90  28  14 

3087 

88  59  49 

3084 

87  31  20 

3089 

86    2  48 

3078 

28 

Sun 

W. 

130  25  11 

3407 

131  47  20 

3401 

133    9  35 

3394 

134  31  58 

3388 

Jupiter 

W. 

107  29  50 

3119 

108  57  36 

3114 

110  25  29 

3107 

HI  53  30 

3101 

Aldebaran 

W. 

100  26  30 

3059 

101  55  39 

3047 

103  24  54 

3040 

104  54  17 

3034 

Pollux 

W. 

58  37    8 

3149 

60    4  27 

3133 

61  31  57 

3194 

62  59  38 

3115 

Mars 

W. 

54  26  31 

3965 

55  51  24 

3357 

57  16  26 

3950 

58  41  36 

3943 

Spica 

E. 

33    6  44 

3039 

31  37  20 

3034 

30    7  50 

3099 

28  38  13 

3093 

Antares 

E. 

78  38  54 

3056 

77    9  50 

3051 

75  40  40 

3045 

74  11  23 

3039 

29 

Jupiter 

W. 

119  15  38 

3065 

120  44  30 

3057 

122  13  32 

JOVi 

123  42  45 

3039 

Aldebaran 

W. 

112  23    9 

3001 

113  53  21 

9993 

115  23  43 

9985 

116  54  14 

9977 

Pollux 

W. 

70  20  43 

3069 

71  49  30 

3060 

73  18  28 

3051 

74  47  38 

3042 

Mars 

W. 

65  49  42 

3909 

67  15  49 

3193 

68  42    6 

3184 

70    8  34 

3176 

Regulus 

W. 

33  18  52 

3053 

34  47  59 

3039 

36  17  23 

3097 

37  47    2 

3014 

Antares 

E. 

66  43    0 

3005 

65  12  54 

9998 

63  42  39 

9590 

62  12  14 

9983 

30 

Pollux 

W. 

82  16  23 

9993 

83  46  44 

9983 

85  17  18 

9973 

86  48    4 

3963 

Mars 

W. 

77  23  39 

3198 

78  51  15 

3118 

80  19    3 

3108 

81  47    3 

3097 

Regulus 

W. 

45  19    3 

9956 

46  50  11 

9945 

48  21  33 

9934 

49  53    9 

3932 

Antares 

E. 

54  37  45 

9943 

53    6  21 

9935 

51  34  46 

3997 

50    3    1 

9919 
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MAT,   1882. 


I. 


AT  GREENWICH  APPARENT  NOON. 


* 

a 

9 

6 

► 

O 
3 

0 

e 

3 

5 

© 

*4 
O 

>i 

>l 

& 

4 

Mon. 
I  lies. 
Wed. 

Thur. 

Frid. 

Sat. 

Sun. 
Mon. 
Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

Sun. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 
Sat. 

Sun. 

Mon. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat. 

Sun. 
Mon. 
Tues. 
Wed. 

Thur. 


1 
2 
3 

4 
5 
6 

7 
8 
9 

JO 
II 
12 

13 
14 
15 

16 
17 

18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


THE  SUN'S 


Apparent 
Right  Ascension. 


h  m       a 

2  34  11.79 

2  38  1.03 

2  41  50.82 

2  45  41.17 

2  49  32.09 

2  53  23.59 

2  57  15.65 

3  1  8.30 
3  5  1.54 

3  8  55.38 

3  12  49.82 

3  16  44.67 

3  20  40.50 

3  24  36.72 

3  28  33.53 

3  32  30.92 

3  36  28.88 

3  40  27.41 

3  44  2648 

3  48  26.11 

3  52  26.28 

3  56  26.97 

4  0  28.15 
4  4  29.83 

4  8  32.01 

4  12  34.67 

4  16  37.80 

4  20  41.38 

4  24  45.41 

4  28  49.88 

4  32  54.77 

4  37    0.09 


Diff.  for 
lHour. 


8 

9.540 
9.563 
9.586 

9.610 
9.633 
9.657 

9.682 
9  707 
9.732 

9.757 
9.782 

9.800 

9.831 
9.855 
9.879 

9.903 
9.927 
9.950 

9.973 

9.996 

10.018 

10.040 
10.061 
10.081 

10.101 
10.121 
10.140 

10.159 
10.177 
10.195 
10.212 

10.230 


Apparent 
Declination. 


N.15° 


7  44.3 


15  25  42.9 

15  43  26.2 

16  0  54.0 
16  18  5.9 
16  35     1.7 

16  51  41.1 

17  8  3.6 
17  24    9.1 

17  39  57.1 

17  55  27.6 

18  10  40.2 

18  25  34.5 
18  40  10.3 

18  54  27.1 

19  8  24.9 
19  22  3.2 
19  35  22.0 

19  48  20.7 

20  0  59.2 
20  13  17.1 

20  25  14.4 
20  36  50.7 

20  48     5.8 

20  58  59.4 

21  9  31.5 
21  19  41.6 

21  29  29.6 
21  38  55.3 
21  47  58.4 
21  56  38.9 

N.22    4  56.5 


Diff.  for 
1  Hour. 


+  45.25 
44.63 
43.98 

+  43.32 
42.66 
41.99 

+  41.29 
40.58 
39.87 

+  39.14 
38.40 
37.64 

+  36.88 
36.10 
35.30 

+  34.49 
33.68 
32.86 

+  32.02 
31.17 
30.32 

+  29.45 
28.56 
27.67 

+  26.77 
25.87 
24.95 

+  24.03 
23.10 
22.16 
21.21 

+  20.26 


Semi- 
diameter. 


// 


5  54.23 
5  54.00 
5  53.77 

5  53.54 
5  53.31 
5  53.08 

5  52.85 
5  52.63 
5  52.41 

5  52.19 
5  51.97 
5  51.76 

5  51.55 
5  51.35 
5  51.15 

5  50.95 
5  50.76 
5  50.58 

5  50.39 
5  50.21 
5  50.04 

5  49.87 
5  49.70 
5  49.54 

5  49.38 
5  49.23 
5  49.08 

5  48.93 
5  48.78 
5  48.64 
5  48.50 


15  48.37 


Sidereal 
Time  of 
Semi- 
diameter 
Passing 
Meridian. 


66.07 
66.15 
66.23 

66.31 
66.39 
66.47 

66.55 
66.64 
66.72 

66.80 
66.88 
66.97 

67.05 
67.13 
67.21 

67.29 
67.37 
67.45 

67.53 
67.61 
67.69 

67.76 
67.84 
67.91 

67.98 
68.05 
68.12 

68.18 
68.25 
68.31 
68.37 

68.43 


Equation  of 

Time, 

to  be 
Subtracted 

from 
Apparent 

Time. 


m  s 

3  2.65 

3  9.94 

3  16.69 

3  22.88 

3  28.50 

3  33.55 

3  38.02 

3  4191 

3  45.22 

3  47.93 

3  50.03 

3  51.54 

3  52.46 

3  52.79 

3  52.53 

3  51.70 

3  50.30 

3  48.33 

3  45.82 

3  42.77 

3  39.17 

3  35.04 

3  30.42 

3  25.31 

3  19.70 

3  13.61 

3  7.06 

3  0.06 

2  52.61 

2  44.72 

2  36.40 

2  27.67 


Diff  for 
lHoor. 


8 

0.316 
0.293 
0.270 

0.246 
0.223 
0.199 

0.175 
0.150 
0.125 

0.100 
0.075 
0.051 

0.026 
0.002 
0.022 

0.046 
0.070 
0.093 

0.116 
0.139 
0.161 

0.182 
0.203 
0.223 

0.243 
0.263 
0.282 

0.301 
0.319 
0.337 
0.354 

0.372 


Note. — The  mean  time  of  semidiameter  passing  may  be  found  by  subtracting  0M8  from  the  sidereal  time. 
The  sign  -+  prefixed  to  the  hourly  change  of  declination  indicates  that  north  declinations  are  increasing. 
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AT  GREENWICH  MEAN  NOON. 

THE 

SUN'S 

* 
M 

• 

.a 

g 

Sidereal 

9 
** 

9 

« 

.a 
■*» 

- 

Equation  of 
Time, 
to  be 

Timo, 

or 

Ritflit.  Ascension 

o 

1 

* 

£ 

Apparent 
Right  Ascension. 

Diff.  for 
lHour. 

Apparent 
Declination. 

Diff.  for 
1  Hoar. 

Added  to 
Mean  Time. 

Diff.  for 
1  Hoar. 

of 
Mean  Sun. 

Mon. 

1 

h     m        s 

2  34  12.27 

s 
0.541 

N.  15°    7  46.6 

+  45.25 

IU          s 

3    2.67 

s 
0.316 

h      m        s 

2  37  14.94 

Tues. 

2 

2  38     1.53 

9.564 

15  25  45.2 

44.63 

3    9.96 

0.293 

2  41   11.49 

Wed. 

3 

2  41  51.34 

9.587 

15  43  28.6 

43.98 

3  16.71 

0.270 

2  45     8.05 

Thur. 

4 

2  45  41.71 

9.611 

16     0  56.4 

+  43.32 

3  22.89 

0.246 

2  49     4  60 

Frid. 

5 

2  49  32.65 

9.634 

16  18    8.3 

42.66 

3  28.51 

0.223 

2  53     1.16 

Sat 

6 

2  53  24.16 

9.658 

16  35    4.1 

41.99 

3  33.55 

0.199 

2  56  57.71 

Sun. 

7 

2  57  16.24 

9.682 

16  51  43.6 

+  41.29 

3  38.03 

0.175 

3     0  54.27 

Mon. 

8 

3     1     8.90 

9.707 

17    8    6.1 

40.58 

3  41.92 

0.150 

3    4  50.82 

Tues. 

9 

3    5    2.15 

9.738 

17  24  11.6 

39.87 

3  45.23 

0.125 

3     8  47.38 

Wed. 

10 

3    8  56.00 

9.757 

17  39  59.6 

+  39.14 

3  47.93 

0.1 00 

3  12  43.93 

Thur. 

11 

3  12  50.45 

9.782 

17  55  30.1 

38.40 

3  50.04 

0.075 

3  16  40.49 

Frid. 

12 

3  16  45.50 

9.806 

18  10  42.6 

37.64 

3  51.54 

0.051 

3  20  37.04 

Sat. 

13 

3  20  41.14 

9.831 

18  25  36.9 

+  36.88 

3  52  46 

0.026 

3  24  33.60 

Sun. 

14 

3  24  37.36 

9.855 

18  40  12.6 

36.10 

3  52.79 

0.002 

3  28  30.15 

Mon. 

15 

3  28  34.17 

9.879 

18  54  29.4 

35.30 

3  52.54 

0.022 

3  32  26.71 

Tues. 

16 

3  32  31.56 

9.903 

19    8  27.1 

+  34.49 

3  51.70 

0.046 

3  36  23.26 

Wed. 

17 

3  36  29.52 

9.927 

19  22    5.4 

33.68 

3  50.30 

0.070 

3  40  19.82 

Thur. 

18 

3  40  28.04 

9.950 

19  35  24.1 

32.66 

3  48.33 

0.093 

3  44  16.37 

Frid. 

19 

3  44  27.11 

9.973 

19  48  22.7 

+  32.02 

3  45.82 

0.116 

3  48  12.93 

Sat. 

20 

3  48  26.73 

9.996 

20     1     1.1 

31.17 

3  42.76 

0.139 

3  52    9.49 

Sun. 

21 

3  52  26.89 

10.018 

20  13  19.0 

30.32 

3  39.16 

0.161 

3  56    6.05 

Mon. 

22 

3  56  27.57 

10.039 

20  25  16.2 

+  29.45 

3  35.03 

0.182 

4    0    2.60 

Tues. 

23 

4    0  28.74 

10.060 

20  36  52.4 

28.56 

3  30.42 

0.203 

4    3  59.16 

Wed. 

24 

4    4  30.41 

10.060 

20  48    7.4 

27.67 

3  25.30 

0.223 

4    7  55.71 

Thur. 

25 

4    8  32.58 

10.100 

20  59    0.9 

+  26.77 

3  19.69 

0.243 

4  11  52.27 

Frid. 

26 

4  12  35.22 

10.120 

21     9  32.9 

25.87 

3  13.60 

0.263 

4  15  48.82 

Sat. 

27 

4  16  38.33 

10.139 

21  19  42.9 

24.95 

3    7.05 

0.282 

4  19  45.38 

Sun. 

28 

4  20  41.89 

10.158 

21  29  30.8 

+  24.03 

3    0.05 

0.301 

4  23  41.94 

Mon.  - 

29 

4  24  45.90 

10.176 

21  38  56.4 

23.10 

2  52.60 

0.319 

4  27  38.50 

Tues. 

30 

4  28  50.34 

10.194 

21  47  59.4 

22.16 

2  44.71 

0.337 

4  31  35.05 

Wed. 

31 

4  32  55.21 

10.211 

21  56  39.8 

21.21 

2  36.40 

0.354 

4  35  31.61 

Thur. 

32 

4  37    0.50 

10.229 

N.22    4  57.3 

+  20.26 

2  27.66 

0.372 

4  39  28.16 

Nom— The 
The  sign  + 
inc 

eemldUmeter  for  me 
prefixed  to  the  boa 
rreaeing. 

tan  noon  n 
rly  ohang 

iay  be  assumed  the  same  as  ths 
e  of  declination  indicates  thai 

it  for  apparent  m 
b  north  decltnati 

MHft. 

ions  are 

Diff.  for  1  Hour, 
-|.  9*.8565. 
(Table  HE.) 
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§ 

3 


8 


l 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 

14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


o 

3 


121 
122 
123 

124 
125 
126 

127 
128 
129 

130 
131 
132 

133 
134 
135 

136 
137 
138 

139 
140 
141 

142 
143 
144 

145 
146 
147 

148 
149 
150 
151 

152 


THE  SUN'S 


TRUE  LONGITUDE. 


o        i        u 

40  59  6.4 

41  57  14.8 

42  55  21.4 

43  53  26.4 

44  51  29.8 

45  49  31.7 

46  47  32.3 

47  45  31.5 

48  43  29.4 

49  41  26.0 

50  39  21.4 

51  37  15.4 

52  35  8.2 

53  32  59.7 

54  30  50.0 

55  28  39.0 

56  26  26.7 

57  24  13.0 

58  21  57.9 

59  19  41.4 

60  17  23.3 

61  15  3.7 

62  12  42.6 

63  10  20.1 

64  7  56.1 

65  5  30.6 

66  3  3.7 

67  0  35.5 

67  58  6.1 

68  55  35.4 

69  53  3.5 

70  50  30.6 


V 


H 


58  35.7 

56  44.0 

54  50.5 

52  55.3 
50  58.6 
49  0.4 

47  0.9 
45  0.0 
42  57.7 

40  54.2 
38  49.4 
36  43.3 

34  36.0 
32  27.3 
30  17.4 

28  6.3 
25  53.9 
23  40.1 

21  24.8 
19  8.1 
16  49.9 

14  30.2 

12  8.9 

9  46.2 

7  22.0 
4  56.4 
2  29.4 

0  1.0 

57  31.4 

55  0.5 
52  28.5 

49  55.5 


Diflf.  for 
1  Hour. 


45.38 
45.31 
45/24 

45.17 
45.11 
45.05 

44.99 
44.94 

44.88 

44.83 
44.77 
44.72 

44.67 
44.62 
44.56 

44.51 
44.46 
44.40 

44.34 
44.28 
44.21 

44.15 
44.09 
44.03 

43.97 
43.91 
43.85 

43.80 
43.74 
43.69 
43.64 


143.60 


LATITUDE. 


-0.30 

0.20 

-0.07 

+  0.07 
0.20 
0.31 

+  0.41 
0.48 
0.54 

+  0.56 
0.56 
0  53 

+  0.45 
0.37 
0.25 

+  0.12 

-0.02 

0.15 

-0.29 
0.42 
0.51 

-0.60 
0.66 
0.68 

-0.67 
0.63 
0.57 

-0.48 
0.38 
0.26 

-0.13 

0.00 


Logarithm 

of  the 

Radius  Vector 

of  the 

Earth. 


0.0035207 
0.0036268 
0.0037324 

0.0038373 
0.0039417 
0.0040455 

0.0041485 
0.0042507 
0.0043518 

0.0044517 
0.0045502 
0.0046472 

0.0047425 
0.0048360 
0.0049276 

0.0050174 
0.0051051 
0.0051906 

0.0052739 
0.0053552 
0.0054345 

0.0055117 
0.0055870 
0.0056605 

0.0057323 
0.0058025 
0.0058711 

0.0059383 
0.0060043 
0.0060692 
0.0061329 

0.0061953 


Difll  for 
1  Hour. 


+  44.3 
44.1 
43.9 

+  43.6 
43.4 
43.1 

+  42.7 
42.3 
41.8 

+  41.3 

40.7 
40.1 

+  39.4 
38.6 
37.8 

+  37.0 
36.1 
35.2 

+  34.4 
33.5 
32.6 

+  31.8 
31.0 
30.3 

+  29.6 
28.9 
28.3 

+  27.7 
27.2 
26.8 
26.3 

+  25.7 


Notr. — The  numbers  in  oolumn  A  correspond  to  the  true  equinox  of  the  date,  in  column  A'  to 
the  mean  equinox  of  January  (H.0. 


Mean  Time 

of 

Sidereal  Noon. 


h     m        s 

21  19  14.91 
21  15  19.00 
21  11  23.10 

21  7  27.19 
21  3  31.28 
20  59  35.37. 

20  55  39.46 
20  51  43.55 
20  47  47.64 

20  43  51.73 
20  39  55.83 
20  35  59.92 

20  32  4.01 
20  28  8.10 
20  24  12.19 

20  20  16.28 
20  16  20.37 
20  12  24.46 

20  8  28.54 
20  4  32.63 
20  0  36.72 

19  56  40.81 
19  52  44.91 
19  48  49.00 

19  44  53.09 
19  40  57.18 
19  37  1.26 

19  33  5.35 
19  29  9.44 
19  25  13.53 
19  21  17.62 

19  17  21.70 


Dint  for  1  Hoar, 
—  9-.8296. 
(Table  IL) 
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% 

GREENWICH  MEAN  TIME. 

• 

a 

THE 

MOON'S 

o 

1 

SEMIDIAMETER. 

HORIZONTAL  PARALLAX. 

UPPER  TRANSIT. 

AGE. 

Noon. 

Midnight. 

Noon. 

Diff.  for 
lHour. 

Midnight. 

Diff.  for 
1  Hoar. 

Meridian  of 
Greenwich. 

Diff  for 
lHonr. 

.  Noon. 

l 

2 
3 

15     4.0 
15  12.0 
15  20.4 

15    7.9 
15  16.2 
15  24.7 

55  11.0 

55  40.1 

56  11.1 

// 
+  1.14 

1.26 

1.30 

55  25.2 

55  55.5 

56  26.8 

// 
+  1.21 

1.29 

1.31 

h      m 

10  49.5 

11  37.1 

12  27.4 

m 
1.93 

2.04 

2.16 

d 
13.6 

14.6 
15.6 

4 

5 

.   6 

15  29.0 
15  37.3 
15  45.2 

15  33.2 
15  41.3 
15  48.9 

56  42.5 

57  13.1 
57  42.0 

+  1.30 
1.24 
1.16 

56  58.0 

57  27.8 
57  55.7 

+  1.28 
1.20 
1.11 

13  20.5 

14  15.5 

15  11.5 

2.26 
2.32 
2.33 

16.6 
17.6 
18.6 

7 
8 
9 

15  52.4 

15  59.0 

16  4.7 

15  55.8 

16  2.0 
16    7.3 

58    8.7 
58  32.7 
58  53.9 

+  1.05 
0.95 
0.82 

58  21.0 

58  43.7 

59  3.3 

+  1.00 
0.8!) 
0.74 

16  7.2 

17  1.8 
17  55.0 

2.30 
2.24 
2.18 

19.6 
20.6 
21.6 

10 
11 
12 

16    9.6 
16  13.3 
16  15.4 

16  11.6 
16  14.6 
16  15.8 

59  11.7 
59  25.3 
59  33.2 

+  0.66 

0.46 

+  0.19 

59  19.1 
59  30.1 
59  34.6 

+  0.57 

0.33 

+  0.03 

18  47.0 

19  38.2 

20  29.6 

2.14 
2.13 
2.15 

22.6 
23.6 
24.6 

13 
14 
15 

16  15.7 
16  13.6 
16     9.0 

16  14.9 
16  11.6 
16    5.7 

59  34.0 
59  26.4 
59    9.5 

-0.14 
0.51 
0.89 

59  31.3 
59  19.1 
58  57.6 

-0.32 
0.70 
1.08 

21  21.7 

22  15.2 

23  10.2 

2.20 
2.26 
2.31 

25.6 
26.6 
27.6 

16 
17 
18 

16     1.9 
15  52.7 
15  42.0 

15  57.6 
15  47.5 
15  36.2 

58  43.6 
58    9.7 
57  30.2 

-1.25 
1.54 
1.72 

58  27.5 
57  50.5 
57    9.2 

-1.41 
1.64 
1.76 

6 

0  6.1 

1  2.1 

2.33 
2.31 

28.6 
0.2 
1.2 

19 
20 
21 

15  30.5 
15  19.0 
15    8.7 

15  24.7 
15  13.7 
15    4.1 

56  48.0 
56     6.3 
55  28.2 

-1.76 
1.69 
1.47 

56  26.9 
55  46.6 
55  11.3 

-1.74 
1.58 
1.33 

1  56.9 

2  49.5 

3  39.2 

2.24 
2.13 
2.01 

2.2 
3.2 
4.2 

22 
23 
24 

15    0.0 
14  536 
14  49.7 

14  56.5 
14  51.3 
14  48.8 

54  56.3 
54  32.6 
54  18.3 

-1.16 

0.79 

-0.38 

54  43.3 
54  24.2 
54  15.0 

-0.98 

0.59 

-0.16 

4  26.1 

5  10.5 
5  53.2 

190 
1.81 
1.75 

5.2 
6.2 
7.2 

25 
26 
27 

14  48.6 
14  50.4 
14  54.8 

14  49.2 
14  52.3 
14  58.0 

54  14.4 
54  20.9 
54  37.2 

+  0.07 
0.48 
0.S6 

54  16.4 
54  27.9 
54  48.7 

+  0.28 
0.67 
1.04 

6  34.8 

7  16.3 
7  58.6 

1.72 
1.74 
1.79 

8.2 

9.2 

10.2 

28 
29 
30 
31 

15     1.7 
15  10.4 
15  20.5 
15  31.1 

15    5.8 
15  15.3 
15  25.7 
15  36.4 

55    2.2 

55  34.3 

56  11.3 
56  50.4 

+  1.20 
1.45 
1.60 
1.63 

55  17.5 

55  52.4 

56  30.7 

57  9.9 

+  1.33 
1.54 
1.63 
1.60 

8  42.6 

9  29.0 

10  18.4 

11  10.9 

1.88 
2.00 
2.13 
2,25 

11.2 
12.2 
13.2 
14.2 

32 

15  41.6 

15  46.6 

57  28.9 

+  1.55 

57  47.1 

+  1.47 

12    6.2 

2.35 

15.2 

78 
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V. 


GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Right  Ascension. 

Diff. 
for  1  m. 

Declination. 

Diff. 
for  1  m. 

Hoar. 

Right  Ascension. 

Diff. 
for  1  m. 

Declination. 

Diff. 
fur  1  m. 

• 

3NDA 

T  1. 

WEDNESDAY  3. 

h    m       s 

8 

O         /        // 

tt 

h    m       s 

s 

o         /        // 

$$ 

0 

13    6  45.20 

1.9695 

S.10  46  29.2 

9.789 

0 

14  46  57.66 

9.1993 

S.17  32  43.9 

6.783 

1 

13    8  44.68 

1.9933 

10  56  14.9 

9.741 

1 

14  49    9.33 

9.1968 

17  39  28.3 

6.697 

2 

13  10  44.38 

1.9969 

11    5  58.1 

9.699 

2 

14  51  21.27 

9.9019 

17  46    7.6 

6.611 

3 

13  12  44.31 

2.0007 

11  15  38.8 

9.657 

3 

14  53  33.47 

9.9055 

17  52  41.6 

6^93 

4 

13  14  44.46 

9.0044 

11  25  16.9 

9.613 

4 

14  55  45.93 

9.9099 

17  59  10.3 

6.434 

5 

13  16  44.84 

9.0089 

11  34  52.4 

9.569 

5 

14  57  58.66 

9.9143 

18    5  33.7 

6JJ45 

6 

13  18  45.45 

9.0191 

11  44  25.2 

9.594 

6 

15    0  11.65 

9.9187 

18  11  51.7 

6.955 

7 

13  20  46.29 

9.0159 

11  53  55.3 

9.477 

7 

15    2  24.90 

9.9930 

18  18    4.3 

6.163 

8 

13  22  47.36 

9.0198 

12    3  22.5 

9.430 

*8 

15    4  38.41 

9.9973 

18  24  11.3 

6.070 

9 

13  24  48.67 

9.0938 

12  12  46.9 

9.389 

9 

15    6  52.18 

9.9316 

18  30  12.7 

5.977 

10 

13  26  50.22 

9.0977 

12  22    8.4 

9.334 

10 

15    9    6.21 

9.9359 

18  36    8.5 

5.883 

11 

13  28  52.00 

9.0317 

12  31  27.0 

9.984 

11 

15  11  20.49 

9.9409 

18  41  58.7 

5.788 

12 

13  30  54.02 

9.0357 

12  40  42.5 

9.933 

12 

15  13  35.03 

9.9444 

18  47  43.1 

5.699 

13 

13  32  56.28 

9.0397 

12  49  54.9 

9.189 

13 

15  15  49.82 

9.9486 

18  53  21.7 

5.595 

14 

13  34  58.79 

9.0439 

12  59    4.3 

9.130 

14 

15  18    4.86 

9.9598 

18  58  51.5 

5.497 

15 

13  37    1.55 

9.0481 

13    8  10.5 

9.077 

15 

15  20  20.16 

9.9570 

19    4  21.4 

5.399 

16 

13  39    4.56 

9.0599 

13  17  13.5 

9.099 

16 

15  22  35.70 

9.9611 

19    9  42.4 

5.300 

17 

13  41    7.81 

9.0563 

13  26  13.2 

8.967 

17 

15  24  51.49 

9.9659 

19  14  57.4 

5.199 

18 

13  43  11.31 

9.0604 

13  35    9.5 

8.910 

18 

15  27    7.53 

9.9693 

19  20    6.3 

5.098 

19 

13  45  15.06 

9.0646 

13  44    2.4 

8.853 

19 

15  29  23.81 

9.9733 

19  25    9.1 

4.906 

20 

13  47  19.07 

9.0689 

13  52  51.9 

8.796 

20 

15  31  40.33 

9.9773 

19  30    5.8 

4.803 

21 

13  49  23.33 

9.0739 

14     1  37.9 

8.737 

21 

15  33  57.08 

9.9819 

19  34  56.3 

4.789 

22 

13  51  27.85 

9.0774 

14  10  20.3 

8.677 

22 

15  36  14.07 

9.9851 

19  39  40.5 

4.664 

23 

13  53  32.62 
TU 

9.0817 

ESDJ 

S.14  18  59.1 
lY  2. 

8.617 

23 

15  38  31.29 
TH1 

9.9890 

URSD 

S.19  44  18.4 
AY  4. 

4^79 

0 

13  55  37.65 

90)860 

S.  14  27  34.3 

8£55 

0 

15  40  48.75 

9.9999 

8.  19  48  50.0 

4.473 

1 

13  57  42.94 

9.0903 

14  36    5.7 

8.499 

1 

15  43    6.44 

9.9967 

19  53  15.2 

4.366 

2 

13  59  48.49 

9.0947 

14  44  &).3 

8.498 

2 

15  45  24.35 

93)04 

19  57  33.9 

4.958 

3 

14    1  54.30 

9.0990 

14  52  57.0 

8.363 

3 

15  47  42.48 

9.3041 

20    1  46.2 

4.160 

4 

14    4    0.37 

9.1033 

15    I  16.8 

8.998 

4 

15  50    0.83 

9.3078 

20    5  51.9 

4.040 

5 

14    6    6.70 

9.1077 

15    9  32.7 

8.939 

5 

15  52  19.41 

9.31 15 

20    9  51.0 

3.930 

6 

14    8  13.30 

9.1199 

15  17  44.6 

8.164 

6 

15  54  38.21 

9.3151 

20  13  43.5 

3.819 

7 

14  10  20.16 

9.1166 

15  25  52.4 

6.095 

7 

15  56  57.22 

SU185 

20  17  29.3 

3.708 

8 

14  12  27.29 

9.1910 

15  33  56.0 

8.095 

8 

15  59  16.43 

9.3919 

20  21    8.4 

3.596 

9 

14  14  34.68 

9.1954 

15  41  55.4 

7.955 

9 

16    1  35.85 

9.3954 

20  24  40.8 

3.483 

10 

14  16  42.34 

9.1999 

15  49  50.6 

7.883 

10 

16    3  55.48 

9.3988 

20  28    6.4 

3.369 

11 

14  18  50.27 

9.1343 

15  57  41.4 

7.811 

11 

16    6  15.31 

9.3391 

20  31  25.1 

3.954 

12 

14  20  58.46 

9.1387 

16    5  27.9 

7.738 

12 

16    8  35.a3 

9.3354 

20  34  36.9 

3.139 

13 

14  23    6.92 

9.1439 

16  13  10.0 

7.664 

13 

16  10  55.55 

9.3386 

20  37  41.8 

3.093 

14 

14  25  15.65 

9.1477 

16  20  47.6 

7.588 

14 

16  13  15.96 

9.3417 

20  40  39.7 

9JW7 

15 

14  27  24.64 

9.1591 

16  28  20.6 

7.519 

15 

16  15  36.55 

2.3448 

20  43  30.7 

9.791      . 

16 

14  29  33.90 

9.1566 

16  35  49.0 

7.435 

16 

16  17  57.a3 

SL3478 

20  46  14.6 

9.673 

17 

14  31  43.43 

9.1619 

16  43  12.8 

7.357 

17 

16  20  18.29 

9.3508 

20  48  51.4 

9.554 

18 

14  33  53.24 

9.1657 

16  50  31.8 

7.978 

18 

16  22  39.42 

2.3537 

20  51  21.1 

9.436 

19 

14  36    3.31 

9.1701 

16  57  46.1 

7.198 

19 

16  25    0.73 

9.3565 

20  53  43.7 

9.317 

20 

14  38  13.65 

9.1745 

17    4  55.6 

7.117 

20 

16  27  22.20 

9.3583 

20  55  59.1 

9  197 

21 

14  40  24.25 

9.1789 

17  12    0.1 

7.034 

21 

16  29  43.84 

2.3690 

20  58    7.3 

9.076 

22 

14  42  35.12 

9.1834 

17  18  59.7 

6.951 

22 

16  32    5.64 

2.3646 

21     0    8.2 

1.954 

23 

14  44  46.26 

9.1878 

17  25  54.3 

6.868 

23 

16  34  27.59 

9.3679 

21     2    1.8 

1.833 

24 

14  46  57.66 

S.1993 

S.17  32  43.9 

6.783 

24 

16  36  49.70 

9.3697 

S.21    3  48.2 

1.719 
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1 

GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Sight  Aeoension. 

Diff. 
forlm. 

Declination. 

Diff. 
fori  m. 

Hoar. 

Sight  AaoeoBion. 

Diff. 
forlm. 

Declination. 

Diff. 
for  1  m. 

Fl 

RIDA 

Y  5. 

SUNDAY  7. 

h    m       8 

a 

O          I         II 

a 

h    m       s 

8 

Q          1         II 

// 

0 

16  36  49.70 

2.3697 

S.21    3  48.2 

1.7J2 

0 

18  32    5.80 

2.4050 

S.20    0  14.6 

4.375 

1 

16  39  11.96 

2J799 

21    5  27.2 

1.589 

1 

18  34  30.07 

2.4041 

19  55  48.4 

4.499 

2 

16  41  34.36 

9.3746 

21    6  58.8 

1.466 

2 

18  36  54.29 

2.4039 

19  51  14.8 

4.623 

3 

16  43  56.91 

2.3769 

21     8  23.1 

1.349 

3 

18  39  18.45 

9.4021 

19  46  33.7 

4.746 

4 

16  46  19.59 

2^791 

21     9  39.9 

1.218 

4 

18  41  42.54 

2.4009 

19  41  45.3 

4.868 

5 

16  48  42.40 

2J813 

21  10  49.3 

1.095 

5 

18  44    6.55 

2^996 

19  36  49.6 

4.990 

6 

16  51    5.34 

9J3&4 

21  11  51.3 

0.971 

6 

18  46  30.49 

2.3984 

19  31  46.5 

5.112    ' 

7 

16  53  28.41 

2*3854 

21  12  45.8 

0.845 

7 

18  48  54.36 

2.3971 

19  26  36.1 

5.233    ' 

8 

16  55  51.59 

2^873 

21  13  32.7 

0.719 

8 

18  51  18.14 

2.3957 

19  21  18.5 

5.353 

9 

16  58  14.89 

2.3899 

21  14  12.1 

0.594 

9 

18  53  41.84 

2.3943 

19  15  53.7 

5.473 

10 

17    0  38.30 

2.3910 

21  14  44.0 

0.468 

10 

18  56    5.46 

2.3929 

19  10  21.7 

5.593 

11 

17    3    1.81 

23927 

21   15    8.3 

0.342 

11 

18  58  28.99 

2.3913 

19    4  42.6 

5.712 

12 

17    5  25.43 

2.3944 

21  15  25.0 

0.215 

12 

19    0  52.42 

2.3897 

18  58  56.3 

5.830 

13 

17    7  49.14 

2J960 

21  15  34.1 

-0.088 

13 

19    3  15.76 

9.3882 

18  53    3.0 

5.948 

14 

17  10  12.95 

2^976 

21  15  35.6 

4-0.038 

14 

19    5  39.00 

9.3866 

18  47    2.6 

6.065 

15 

17  12  36.85 

2^990 

21  15  29.5 

0.166 

15 

19    8    2.15 

9.3849 

18  40  55.2 

6.181 

16 

17  15    0.83 

2.4004 

21  15  15.7 

0.294 

16 

19  10  25.19 

9.3831 

18  34  40.9 

6.297 

17 

17  17  24.89 

2.4017 

21  14  54.2 

0.493 

17 

19  12  48.12 

9.3614 

18  28  19.6 

6.412 

18 

17  19  49.03 

2.4029 

21  14  25.0 

0.551 

18 

19  15  10.95 

9.3796 

18  21  51.4 

6.527 

19 

17  22  13.24 

2.4040 

21  13  48.1 

0.678 

19 

19  17  33.67 

9.3777 

18  15  16.4 

6.640 

20 

17  24  37.51 

2.4050 

21  13    3.6 

0.806 

20 

19  19  56.28 

9.3758 
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2.733 

11 

19  55  20.76 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right  Ascension. 

Diff. 
for  1  m. 

Declination. 

Diff. 
for  1  m. 

Hour. 

Right  Ascension. 

Diff. 
forlm. 

Declination. 

Diffl 
for  1  m. 
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0 
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1 
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12.982 
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11.512 
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12.984 
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11.571 
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24252 
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12.984 
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2.2568 

9  19  17.1 

11.629 

4 

23  16  44.29 
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5 
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11.687 

5 

23  18  57.86 
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6 

21  34    5.96 

24534 
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11.743 
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24969 

1     8  49.3 
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7 

21  36  21.12 

2.2518 

8  44    8.5 

11.797 

7 

23  23  25.09 

9.2276 

1  21  47.7 

12469 

8 

21  38  36.18 

2.2509 

8  32  19.1 

11.850 

8 

23  25  38.77 

2.2963 

1  34  45.6 

12461 

9 

gl  40  51.15 

24487 

8  20  26.5 

11.903 

9 

23  27  52.49 

9.2291 

1  47  43.0 
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10 

21  43    6.03 

2.2472 

8    8  30.8 

11.953 

10 

23  30    6.26 

2.2999 

2    0  39.9 

12.944 

11 

21  45  20.82 

2.2457 

7  56  32.1 

12.003 

11 

23  32  20.08 

94307 

2  13  36.3 

12.934 

12 

21  47  35.52 

2.9443 

7  44  30.5 

12.051 

12 

23  34  33.94 

24315 

2  26  32.0 

12429 

13 

21  49  50.14 

2.2430 

7  32  26.0 

12.098 

13 

23  36  47.86 

2.2325 

2  39  26.9 

12.908 
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21  52    4.68 

24417 
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19.145 

14 

23  39    1.84 

2.2335 
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12493 

15 

21  54  19.15 

24405 
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12.190 

15 

23  41  15.88 

2.2345 
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12.877 

16 

21  56  33.54 
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12433 
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13,641 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  EIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Right  Aaoenaton. 

Diff. 
fori  no. 

Declination. 

Diff. 
fori  m. 

Hour. 

Bight  Ascension. 

Diff. 
forlm. 

Declination. 

Diff. 
for  1  m. 
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3  24  27.13 

9.4196 

19  14  12.2 

54*47  ' 

16 

1  32  45.59 

9.3974 

12  50    1.0 

10.466 

16 

3  26  51491 

9.4133 

19  19  41.3 

5.493 

17 

1  35    5.31 

9.3998 

13    0  26.5 

104)84 

17 

3  29  16.73 

9.4139 

19  25    3.0 

5.999 

18 

1  37  25.17 

9.3399 

13  10  47.1 

104)09 

18 

3  31  41.58 

9.4144 

19  30  17.2 

5.175 

19 

1  39  45.17 

94)345 

13  21    2.7 

104)18 

19 

3  34    6.46 

9.4150 

19  35  24.0 

5.051 

20 

1  42    5.31 

9.3368 

13  31  13.3 

10.134 

20 

3  36  31.38 

9.4155 

19  40  23.3 

44)95 

21 

1  44  25.59 

9.3399 

13  41  18.8 

10.048 

21 

3  38  56.32 

9.4158 

19  45  15.0 

4.799 

22 

1  46  46.01 

9.3415 

13  51  19.1 

9.961 

22 

3  41  21.27 

9.4160 

19  49  59.2 

4.673 

23 

1  49    6.57 

94)438 

14    1  14.1 

9.873 

23 

3  43  46.24 

9.4169 

19  54  35.8 

44>47 

24 

1  51  27.27 

94)469 

N.14  11    3.7 

9.789 

24 

3  46  11.22 

2.4164 

N.19  59    4.9 

4.491 

6 
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IX. 


GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Bight  AjBoension. 

Diff. 
forlm. 

Declination. 

Diff. 
for  1  m. 

Hour. 

Right  Ascension. 

Diff. 
forlm. 

Declination. 

Diff, 
fori  m. 

WED 

NESE 

>AY  17. 

FRIDAY  19. 

h     m       B 

8 

O          /         II 

« 

h    m       a 

8 

O          1         II 

n 

0 

3  46  11.22 

8.4164 

N.19  59    4.9 

4.421 

0 

5  40  52.35 

2.3334 

N.21    4  22.1 

1.696 

1 

3  48  36.21 

9.4165 

20    3  26.4 

4.294 

1 

5  43  12.25 

2.3999 

21    2  41.0 

1.743 

2 

3  51     1.20 

9.4164 

20    7  40.2 

4.166 

2 

5  45  31.94 

2.3963 

21     0  52.9 

1.861 

3 

3  53  26.18 

9.4163 

20  11  46.3 

4.038 

3 

5  47  51.41 

2.3928 

20  58  57.7 

1478 

4 

3  55  51.16 

9.4169 

20  15  44.8 

3.911 

4 

5  50  10.67 

2.3192 

20  56  55.6 

2.093 

5 

3  58  16.12 

2.4159 

20  19  35.7 

3.784 

5 

5  52  29.71 

2.3155 

20  54  46.6 

2407 

6 

4    0  41.07 

2.4156 

20  23  18.9 

3.656 

6 

5  54  48.53 

2.3117 

20  52  30.8 

9421 

7 

4    3    6.00 

2.4152 

20  26  54.4 

3.597 

7 

5  57    7.12 

24080 

20  50    8.1 

2.435 

8 

4    5  30.90 

2.4147 

20  30  22.2 

3.399 

8 

5  59  25.49 

2.3042 

20  47  38.6 

2.548 

9 

4    7  55.77 

2.4142 

20  33  42.3 

3.271 

9 

6    1  43.63 

24003 

20  45    2.4 

2460 

10 

4  10  20.60 

2.4136 

20  36  54.7 

3.142 

10 

6    4     1.53 

2.2964 

20  42  19.4 

2.772 

11 

4  12  45.40 

2.4130 

20  39  59.3 

3.013 

11 

6    6  19.20 

2.2925 

20  39  29.8 

2.689 

12 

4  15  10.16 

2.4192 

20  42  56.2 

2.884 

12 

6    8  36.63 

24885 

20  36  $3.6 

2.999 

13 

4  17  34.87 

2.4113 

20  45  45.4 

2.755 

13 

6  10  53.82 

2.2844 

20  33  30.8 

3.101 

14 

4  19  59.52 

2.4103 

20  48  26.8 

2.626 

14 

6  13  10.76 

2.9603 

20  30  21.5 

3.210 

15 

4  22  24.11 

2.4092 

20  51     0.5 

2.497 

15 

6  15  27.46 

24762 

20  27    5.6 

3.316 

16 

4  24  48.63 

2.4089 

20  53  26.5 

2.369 

16 

6  17  43.91 

2.2721 

20  23  43.3 

3.425 

17 

4  27  13.09 

2.4071 

20  55  44.8 

9440 

17 

6  20    0.11 

2.9678 

20  20  14.6 

3.531 

18 

4  29  37.48 

2.4058 

20  57  55.3 

2.111 

18 

6  22  16.05 

2.9635 

20  16  39.6 

3.636 

19 

4  32    1.79 

2.4044 

20  59  58.1 

1.982 

19 

6  24  31.74 

24593 

20  12  58.3 

3.741 

20 

4  34  26.01 

2.4030 

21     1  53.2 

1.654 

20 

6  26  47.17 

2.2551 

20    9  10.7 

3.845 

21 

4  36  50.15 

2.4016 

21    3  40.6 

1.726 

21 

6  29    2.35 

2.9508 

20    5  16.9 

3448 

22 

4  39  14.20 

2.4000 

21     5  20.3 

1.597 

22 

6  31  17.27 

94464 

20     1  16.9 

4.051 

23 

4  41  38.15 
THI 

2.3983 

JRSDj 

N.2I     6  52.3 
\Y  18. 

1.469 

23 

6  33  31.92 
SAT 

24420 

URDj 

N.19  57  10.8 
1Y  20. 

4.159 

0 

4  44    2.00 

2.3966 

N.21    8  16.6 

1.341 

0 

6  35  46.31 

24376 

N.19  52  58.7 

4452 

1 

4  46  25.74 

9.3948 

21    9  33.2 

1.213 

1 

6  38    0.43 

24332 

19  48  40.6 

4.359 

2 

4  48  49.37 

2.3929 

21  10  42.2 

1.086 

2 

6  40  14.29 

24987 

19  44  16.5 

4.459 

3 

4  51  12.89 

2.3910 

21  11  43.5 

0.959 

3 

6  42  27.88 

2.9942 

19  39  46.4 

4.550 

4 

4  53  36.29 

2.3889 

21  12  37.2 

0.832 

4 

6  44  41.20 

24197 

19  35  10.5 

4.647 

5 

4  55  59.56 

2.3868 

21  13  23.3 

0.705 

5 

6  46  54.25 

2.9153 

19  30  28.8 

4.743 

6 

4  58  22.70 

2.3846 

21  14     1.8 

0.578 

6 

6  49    7.04 

24106 

19  25  41.3 

4.839    • 

7 

5    0  45.71 

2.3823 

21  14  32.7 

0.452 

7 

6  51  19.55 

2.2069 

19  20  48.1 

4.933 

8 

5    3    8.58 

2.3800 

21  14  56.1 

0.327 

8 

6  53  31.79 

2.2017 

19  15  49.3 

5.097 

9 

5    5  31.31 

2.3777 

21  15  11.9 

0.201 

9 

6  55  43.75 

2.1971 

19  10  44.8 

5.191 

10 

5    7  53.90 

2.3752 

21  15  20.2 

+  0.076 

10 

6  57  55.44 

2.1925 

19    5  34.7 

5413 

11 

5  10  16.33 

2.3726 

21  15  21.0 

-0.049 

11 

7    0    6.85 

9.1879 

19    0  19.2 

5.304 

12 

5  12  38.61 

2.3700 

21  15  14.3 

0.173 

12 

7    2  17.99 

9.1833 

18  54  58.2 

5485 

13 

5  15    0.73 

2.3673 

21  15    0.2 

0.297 

13 

7    4  28.85 

9.1787 

18  49  31.8 

5.484 

14 

5  17  22.68 

2.3645 

21  14  38.7 

0.420 

14 

7    6  39.43 

2.1741 

18  44    0.1 

5.573 

15 

5  19  44.47 

2.3617 

21  14    9.8 

0.543 

15 

7    8  49.74 

2.1695 

18  38  23.0 

5.661 

16 

5  22    6.09 

2.3588 

21  13  33.5 

0.666 

16 

7  10  59.77 

2.1648 

18  32  40.7. 

5.748 

17 

5  24  27.53 

2.3557 

21  12  49.9 

0.768 

17 

7  13    9.52 

2.1602 

18  26  53.2 

5.835 

18 

5  26  48.78 

2.3527 

21  11  59.0 

0.909 

18 

7  15  19.00 

2.1556 

18  21    0.5 

5491 

19 

5  29    9.85 

2.3497 

21  11     0.8 

1.030 

19 

7  17  28.20 

2.1510 

18  15    2.7 

6.005 

20 

5  31  30.74 

9.3466 

21     9  55.4 

1.150 

20 

7  19  37.12 

2.1465 

18    8  59.9 

6.088 

21 

5  33  51.44 

9.3433 

21     8  42.8 

1.270 

21 

7  21  45.76 

2.1418 

18    2  52.1 

6.171    • 

22 

5  36  1 1.94 

2.3400 

21    7  23.0 

1.369 

22 

7  23  54.13 

2.1372 

17  56  39.3 

6453 

23 

5  38  32.24 

2.3367 

21    5  56.1 

1.506 

23 

7  26    2.22 

2.1395 

17  50  21.7 

6433 

24 

5  40  52.35 

1   2.3XJ4 

N.21    4  22.1 

1.626 

24 

7  28  10.03 

2.1979 

N.I 7  43  59.3 

6.413 

X. 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Bight  Ascension. 

DifT. 
forlm. 

Declination. 

Diff. 
for  1  m. 

Hour. 

Right  Ascension. 

Dint 
for  1  m. 

Declination. 

Diff. 
for  1  m. 

SD 

TfDA^ 

r  2i. 

TUESDAY  23 

h     m       s 

8 

O          1         It 

a 

h     m       s 

8 

O          I         II 

// 

0 

7  28  10.03 

9.1879 

N.17  43  59.3 

6.413 

0 

9    5  23.59 

14359 

N.ll  19  26.5 

9407 

1 

7  30  17.57 

2.1933 

17  37  32.1 

6.493 

1 

9    7  19.61 

14331 

11  10    6.8 

9448 

2 

7  32  24.83 

2.1188 

17  31    0.1 

6472 

2 

9    9  15.44 

14990 

1 1    0  44.7 

9489 

3 

7  34  31.82 

9.1143 

17  24  23.4 

6.650 

3 

9  11  11.09 

14960 

10  51  20.1 

9.430 

4 

7  36  38.54 

9.1097 

17  17  42.1 

6.727 

4 

9  13    6.56 

1.9830 

10  41  53.1 

9.470 

5 

7  38  44.98 

9.1050 

17  10  56.2 

6.803 

5 

9  15    1.85 

1.9901 

10  32  23.7 

9410 

6 

7  40  51.14 

9.1004 

17    4    5.8 

6.878 

6 

9  16  56.97 

14172 

10  22  51.9 

9448 

7 

7  42  57.03 

9.0960 

16  57  10.9 

•6.952 

7 

9  18  51.92 

14144 

10  13  17.9 

9486 

8 

7  45    2.66 

2.0916 

16  50  11.6 

7.095 

8 

9  20  46.70 

14117 

10    3  41.6 

9.623 

9 

7  47    8.02 

9.0871 

16  43    7.9 

7.097 

9 

9  22  41.32 

1.9090 

9  54    3.1 

9.660 

10 

7  49  13.11 

9.0896 

16  35  59.9 

7.169 

10 

9  24  35.78 

1.9063 

9  44  22.4 

9.696 

11 

7  51  17.93 

9.0781 

16  28  47.6 

7.941 

11 

9  26  30.08 

1.9037 

9  34  39.6 

9.731 

12 

7  53  22.48 

9.0737 

16  21  31.0 

7412 

12 

9  28  24.22 

1.9011 

9  24  54.7 

9.766 

13 

7  55  26.77 

9.0699 

16  14  10.2 

7480 

13 

9  30  18.21 

1.8986 

9  15    7.7 

9400 

14 

7  57  30.79 

94648 

16    6  45.4 

7.448 

14 

9  32  12.05 

1.8961 

9    5  18.7 

9.832 

15 

7  59  34.55 

9.0605 

15  59  16.5 

7.515 

15 

9  34    5.74 

1.8937 

8  55  27.8 

9.865 

16 

8    1  38.05 

2.0569 

15  51  43.6 

7.568 

16 

9  35  59.29 

1.8914 

8  45  34.9 

9497 

17 

8    3  41.29 

9.0519 

15  44    6.7 

7.648 

17 

9  37  52.70 

1.8891 

8  35  40.1 

9489 

18 

8    5  44.28 

2.0476 

15  36  25.8 

7.714 

18 

9  39  45.98 

1.8868 

8  25  43.4 

9.960 

19 

8    7  47.01 

9.0434 

15  28  41.0 

7.777 

19 

9  41  39.12 

1.8846 

8  15  44.9 

9.990 

20 

8    9  49.49 

9.0399 

15  20  52.5 

7.840 

20 

9  43  32.13 

1.8894 

8    5  44.6 

10.020 

21 

8  11  51.71 

2.0349 

15  13    0.2 

7403 

21 

9  45  25.01 

1.8803 

7  55  42.5 

10.049 

22 

8  13  53.68 

9.0307 

15    5    4.1 

7.966 

22 

9  47  17.77 

1.8783 

7  45  38.7 

10.077 

23 

8  15  55.40 
M0 

2.0866 

fNDA1 

N.14  57    4.3 
ST  22. 

8.097 

23 

9  49  10.41 
WED 

1.8763 

NESE 

N.  7  35  33.2 
>AY  24. 

10.105 

0 

8  17  56.87 

9.0985 

N.14  49    0.9 

8.087 

0 

9  51    2.93 

1.8744 

N.  7  25  26.1 

10.138 

1 

8  19  58.10 

9.0184 

14  40  53.9 

8.146 

1 

9  52  55.34 

1.8786 

7  15  17.3 

10.159 

2 

8  21  59.08 

9.0143 

14  32  43.4 

8.205 

2 

9  54  47.64 

1.8707 

7    5    7.0 

10.185 

3 

8  23  59.82 

9.0103 

14  24  29.3 

8.863 

3 

9  56  39.82 

1.8689 

6  54  55.1 

10.811 

4 

8  26    0.32 

9.0064 

14  16  11.8 

8490 

4 

9  58  31.90 

1.8672 

6  44  41.7 

10.836 

5 

8  28    0.59 

9.0035 

14    7  50.9 

8476 

5 

10    0  23.88 

1.8656 

6  34  26.8 

10.860 

6 

8  30    0.62 

1.9985 

13  59  26.7 

8.432 

6 

10    2  15.77 

1.8640 

6  24  10.5 

10483 

7 

8  32    0.41 

1.9947 

13  50  59.1 

8.487 

7 

10    4    7.56 

1.8624 

6  13  52.8 

10.306 

8 

8  33  59.S8 

1.9909 

13  42  28.2 

8.541 

8 

10    5  59.26 

14609 

6    3  33.7 

10.329 

9 

8  35  59.32 

1.9871 

13  33  54.2 

8494 

9 

10    7  50.87 

1.8595 

5  53  13.3 

10.351 

10 

8  37  58.43 

1.9633 

13  25  17.0 

8.647 

10 

10    9  42.40 

1.8581 

5  42  51.6 

10472 

11 

8  39  57.32 

1.9796 

13  16  30.6 

8.699 

11 

10  11  33.85 

14567 

5  32  28.6 

10493 

12 

8  41  55.98 

1.9759 

13    7  53.1 

8.750 

12 

10  13  25.21 

1.8554 

5  22    4.4 

10.413 

13 

8  43  54.43 

1.9723 

12  59    6.6 

8.800 

13 

10  15  16.50 

1.8543 

5  11  39.0 

10.433 

14 

8  45  52.66 

1.9667 

12  50  17.1 

8.850 

14 

10  17    7.72 

1.8539 

5    1  12.4 

10.452 

15 

8  47  50.67 

1.9651 

12  41  24.6 

8.899 

15 

10  18  58.88 

1.8591 

4  50  44.7 

10.471 

16 

8  49  48.47 

1.9616 

12  32  29.2 

8.947 

16 

10  20  49.97 

1.8510 

4  40  15.9 

10.488 

17 

8  51  46.06 

1.9589 

12  23  31.0 

8.994 

17 

10  22  41.00 

1.8500 

4  29  46.1 

10406 

18 

8  53  43.45 

1.9547 

12  14  29.9 

9.041 

18 

10  24  31.97 

1.8490 

4  19  15.2 

10483 

19 

8  55  40.63 

1.9513 

12    5  26.1 

9.087 

19 

10  26  22.88 

1.8489 

4    8  43.3 

10439 

!   20 

8  57  37.61 

1.9481 

11  56  19.5 

9.133 

20 

10  28  13.75 

1.8474 

3  58  10.5 

10455 

21 

8  59  34.40 

A««f440 

11  47  10.2 

9.178 

21 

10  30    4.57 

1.8466 

3  47  36.7 

10471 

22 

9    1  30.99 

14416 

11  37  58.2 

9.291 

22 

10  31  55.34 

1.8459 

3  37    2.0 

10.585 

i   23 

9    3  27.39 

1.9384 

11  28  436 

9.864 

23 

10  33  46.08 

1.8453 

3  26  26.5 

10498 

!   24 

9    5  23.59 

1.9359 

N.ll  19  26.5 

9407 

24 

10  35  36.78 

14447 

N.  3  15  50.2 

10.612 
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XL 


GREENWICH  MEAN  TIME. 

1 

THE  MOON'S  EIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Right  Ascension. 

Diff. 
forlm. 

Declination. 

Diff. 
for  1  no. 

Hour. 

Bight  Ascension. 

Diff. 
for  1  m. 

Declination. 

Diff 

for  Id. 

THl 

JRSDi 

LY  25. 

SATURDAY  27. 

h     m       8 

a 

O         1         II 

a 

h    m       b 

8 

O          I         It 

it 

0 

10  35  36.78 

1.8447 

N.  3  15  50.2 

10.619  . 

0 

12    4  35.05 

1.8846 

S.  5  18  19.9 

10.587 

1 

10  37  27.44 

1.8443 

3    5  13.1 

10.035 

1 

12    6  28.19 

1.8869 

5  28  54.7 

10^72 

2 

10  39  18.(8 

1.8437 

2  54  35.2 

10.637 

2 

12    8  21.47 

1.8899 

5  39  28.5 

10.556 

3 

10  41     8.69 

1.8439 

2  43  56.6 

10.649 

3 

12  10  14.89 

1.8915 

5  50     1.4 

10.539 

4 

10  42  59.27 

1.8499 

2  33  17.3 

10.661 

4 

12  12    8.45 

1.8939 

6    0  33.2 

10.529 

5 

10  44  49.84 

1.8498 

2  2vJ  37.3 

10.672 

5 

12  14    2.16 

1  MMi 
l.OKrt 

6  11     4.0 

10.504 

6 

10  46  40.39 

1.8493 

2  11  56.7 

10.681 

6 

12  15  56.02 

1.6969 

6  21  33.7 

10.486 

7 

10  48  30.92 

1.8499 

2    1  15.6 

10.690 

7. 

12  17  50.03 

1.9015 

6  32    2.3 

10.466 

8 

10  50  21.45 

1.8491 

1  50  33.9 

10.700 

8 

12  19  44.20 

1.9041 

6  42  29.6 

10.445 

9 

10  52  11.97 

1.8490 

1  39  51.6 

10.709 

9 

12  21  38.52 

1.9067 

6  52  55.7 

10.424 

10 

10  54    2.49 

1.8490 

1  29    8.8 

10.717 

10 

12  23  33.00 

1.9004 

7    3  20.5 

10.403 

11 

10  55  53.01 

1.8491 

1  18  25.6 

10.793 

11 

12  25  27.65 

1.9199 

7  13  44.0 

10.381 

12 

10  57  43.54 

1.8499 

1    7  42.0 

10.730 

12 

12  27  22.47 

1.9151 

7  24    6.2 

10.358   ' 

13 

10  59  34.07 

1.8494 

0  56  58.0 

10.737 

13 

12  29  17.46 

1.9180 

7  34  27.0 

10.334 

14 

11     1  24.62 

1.8426 

0  46  13.6 

10.743 

14 

12  31  12.63 

1.9909 

7  44  46.3 

10.309 

15 

11    3  15.18 

1.8498 

0  35  28.9 

10.747 

15 

12  33    7.97 

1.9938 

7  55    4.1 

10.284 

16 

11    5    5.76 

1.8439 

0  24  43.9 

10.759 

16 

12  35    3.49 

1.9969 

8    5  20.4 

10.258 

17 

11     6  56.37 

1.8437 

0  13  58.7 

10.755 

17 

12  36  59.20 

1.9300 

8  15  35.1 

10.239 

18 

11     8  47.00 

1.8441 

N.  0    3  13.3 

10.758 

18 

12  38  55.09 

1.9331 

8  25  48.3 

10.206 

19 

11  10  37.66 

1.8446 

S.  0    7  32.3 

10.761 

19 

12  40  51.17 

1.9363 

8  35  59.8 

10.177 

20 

11  12  28.35 

1.8458 

0  18  18.1 

10.764 

20 

12  42  47.45 

1.9396 

8  46    9.5 

10.148 

21 

11  14  19.08 

1.8458 

0  29    4.0 

10.766 

21 

12  44  43.93 

1.9430 

8  56  17.5 

10.118 

22 

11  16    9.85 

J  .8465 

0  39  50.0 

10.767 

22 

12  46  40.61 

1.9463 

9    6  23.7 

10.088 

23 

11  18    0.66 
FI 

1.8472 

tIDAI 

S.  0  50  36.0 
I  26. 

10.768 

23 

12  48  37.49 
SU 

1.9497 

NDA1 

S.  9  16  28.1 

ST  28. 

10.057 

0 

11  19  51.51 

1.8479 

8.  1     1  22.1 

10.769 

0 

12  50  34.57 

1.9531 

S.  9  26  30.6 

10.098 

1 

11  21  42.41 

1.8488 

1  12    8.1 

10.767 

1 

12  52  31.86 

1.9566 

9  36  31.2 

9.993 

2 

11  23  a3.37 

1.8498 

1  22  54.1 

10.766 

2 

12  54  29.36 

1.9601 

9  46  29.8 

9.959 

3 

11  25  24.39 

1.8508 

1  33  40.0 

10.764 

3 

12  56  27.08 

1.9637 

9  56  26.3 

9.925 

4 

11  27  15.47 

1.8518 

1  44  25.8 

10.769 

4 

12  58  25.01 

1.9674 

10    6  20.8 

9.890 

5 

11  29    6.61 

1.8599 

1  55  11.4 

10.758 

5 

13    0  23.16 

1.9711 

10  16  13.1 

9.653 

6 

11  30  57.82 

1.8541 

2    5  56.8 

10.755 

6 

13    2  21.54 

1.9748 

10  26    3.2 

9.817 

7 

11  32  49.10 

1.8553 

2  16  42.0 

10.751 

7 

13    4  20.14 

1.9786 

10  35  51.1 

9.780 

8 

11  34  40.46 

1.8566 

2  27  2C.9 

10.747 

8 

13    6  18.97 

1.9894 

10  45  36.8 

9.749 

9 

1 1  36  31.89 

1.8578 

2  38  11.6 

10.749 

9 

13    8  18.03 

1.9863 

10  55  20.2 

0.703 

10 

11  38  23.40 

1.8599 

2  48  55.9 

10.735 

10 

13  10  17.33 

1.9909 

11     5    1.2 

9.663 

11 

11  40  15.00 

1.8607 

2  59  39.8 

10.798 

11 

13  12  16.86 

1.9949 

11  14  39.7 

9.692 

12 

11  42    6.69 

1.8699 

3  10  23.3 

10.791 

12 

13  14  16.63 

1.9989 

It  24  15.8 

9.581 

13 

11  43  56.47 

1.8637 

3  21    6.3 

10.713 

13 

13  16  16.64 

3.0099 

11  33  49.4 

9.538 

14 

11  45  50.34 

1.8653 

3  31  48.9 

10706 

14 

13  18  16.90 

9.0063 

11  43  20.4 

9.494 

15 

1 1  47  42.31 

1.8670 

3  42  31.0 

10.697 

15 

13  20  17.40 

2.0104 

1 1  52  48.7 

9.449 

16 

11  49  34.38 

1.6688 

3  53  12.5 

10.687 

16 

13  22  16.15 

9.0146 

12    2  14.3 

9.405 

17 

11  51  26.56 

1.8706 

4    3  53.4 

10.677 

17 

13  24  19.15 

9.0188 

12  11  37.3 

9.360 

18 

11  53  18.85 

1.8794 

4  14  33.7 

10.666 

18 

13  26  20.40 

9.0330 

12  20  57.5 

9.319 

19 

11  55  11.25 

1.8743 

4  25  13.3 

10.654 

19 

13  28  21.91 

3.0973 

12  30  14.8 

9.264 

20 

11  57    3.77 

1.8769 

4  35  52.2 

10.649 

20 

13  30  23.68 

9.0317 

12  39  29.2 

9.916 

21 

11  58  56.40 

1.8789 

4  46  30.3 

10.629 

21 

13  32  25.71 

3.0360 

12  48  40.7 

9.167 

22 

12    0  49.16 

1.8803 

4  57    7.7 

10.616 

22 

13  34  28.00 

3.0404 

12  57  49.2 

9.116 

23 

12    2  42.04 

1.8894 

5    7  44.2 

10.609 

23 

13  36  30.56 

2.0448 

13    6  54.6 

9.064 

24 

12    4  35.05 

1.8846 

S.  5  18  19.9 

10.587 

24 

13  38  33.38 

3.0403 

S.  13  15  56.9 

9.019 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Bight  Ascension. 

Dint 
forlm. 

Declination. 

Dint 
for  1  m. 

Hour. 

Bight  Ascension. 

Din*, 
forlm. 

Declination. 

Diff. 
for  1  m. 

MC 

>NDA 

r  29. 

WEDNESDAY  31. 

h     m       ii 

* 

_      0      /      « 

a 

1)     m       n 

B 

0      1      n 

a 

0 

13  38  33.38 

9.0499 

S.13  15  56.9 

9.019 

0 

15  22  28.58 

94839 

S.19    9  50.4 

5450 

1 

13  40  36.47 

9.0537 

13  24  56.0 

6459 

1 

15  24  45.72 

9.9680 

19  15    8.4 

5448 

2 

13  42  39.83 

9.0583 

13  33  52.0 

8.906 

2 

15  27    3.14 

9.9997 

19  20  20.2 

5.146 

3 

13  44  43.47 

9.0099 

13  42  44.7 

8.850 

3 

15  29  20.84 

94973 

19  25  25.9 

5.043 

4 

13  46  47.38 

2.0675 

13  51  34.0 

8.794 

4 

15  31  38.82 

94090 

19  30  25.4 

4.940 

5 

13  48  51.57 

9.0791 

14    0  19.9 

8.737 

5 

15  33  57.08 

9.3067 

19  35  18.7 

4.836 

6 

13  50  56.03 

9.0767 

14    9    2.4 

8.679 

6 

15  36  15.62 

94113 

19  40    5.7 

4.730 

7 

J3  53    0.77 

9.0814 

14  17  41.4 

8.690 

7 

15  38  34.43 

94156 

19  44  46.3 

4.693 

8 

13  55    5.80 

9.0861 

14  26  16.8 

8.560 

8 

15  40  53.51 

94909 

19  49  20.5 

4416 

9 

13  57  11.11 

9.0908 

14  34  48.6 

8.499 

9 

15  43  12.85 

94946 

19  53  48.2 

4.407 

10 

13  59  16.70 

9.0956 

14  43  16.7 

8.437 

10 

15  45  32.46 

94991 

19  58    9.4 

4.998 

11 

14     1  22.58 

9.1004 

14  51  41.1 

8.375 

11 

15  47  52.34 

9.3335 

20    2  24.0 

4.187 

12 

14    3  28.75 

9.1059 

15    0    1.7 

8411 

12 

15  50  12.48 

94378 

20    6  31.9 

4.076 

13 

14    5  35.21 

9.1101 

15    8  18.4 

8.946 

13 

15  52  32.88 

94491 

20  10  33.1 

3464 

14 

14    7  41.96 

9.1149 

15  16  31.2 

8.161 

14 

15  54  53.53 

94463 

20  14  27.6 

3459 

15 

14    9  49.00 

9.1198 

15  24  40.1 

8.115 

15 

15  57  14.43 

94504 

20  18  15.4 

3.739 

16 

14  11  56.33 

9.1947 

15  32  45.0 

8.047 

16 

15  59  35.58 

94545 

20  21  56.3 

3.694 

17 

14  14    3.96 

9.1996 

15  40  45.7 

7.978 

17 

16     1  56.97 

94586 

20  25  30.3 

3409 

18 

14  16  11.88 

9.1345 

15  48  42.3 

7.908 

18 

16    4  18.61 

9.3696 

20  28  57.4 

3493 

19 

14  18  20.10 

9.1394 

15  56  34.7 

7.837 

19 

16    6  40.48 

94665 

20  32  17.5 

3476 

20 

14  20  28.61 

9.1443 

16    4  22.8 

7.766 

20 

16    9    2.59 

94704 

20  35  30.5 

3.159 

21 

14  22  37.42 

9.1493 

16  12    6.6 

7.693 

21 

16  11  24.93 

94749 

20  38  36.5 

3.041 

22 

14  24  46.53 

9.1543 

16  19  46.0 

7.619 

22 

16  13  47.50 

94780 

20  41  &5.4 

9499 

23 

14  26  55.94 
TU 

9.1593 

ESDA 

S.  16  27  20.9 
Y  80. 

7.544 

23 

16  16  10.29 
THURt 

94817 

3DAY, 

S.20  44  27.1 
JUNE  1. 

9.801 

0 
1 

14  29    5.65 
14  31  15.66 

9,1643 

S.16  34  51.3 
16  42  17.2 

7.469 

0 

16  18  33.30 

94853 

S.20  47  11.5  | 

9.679 

9.1693 

7499 

2 

14  33  25.97 

9.1743 

16  49  38.4 

7414 

3 

14  35  36.58 

9.1793 

16  56  54.9 

7436 

4 

14  37  47.49 

9.1843 

17    4    6.7 

7.157 

5 

14  39  58.70 

9.1893 

17  11  13.7 

7.075 

PHASES 

OF  T 

HE  MOON. 

6 

14  42  10.21 

9.1944 

17  18  15.7 

6493 

7 

8 

14  44  22.03 
14  46  34.15 

9.1995 
94045 

17  25  12.8 
17  32    5.0 

6411 
6.898 

9 

14  48  46.57 

9.9095 

17  38  52.1 

6.743 

d       h 

m 

10 

14  50  59.29 

9.9145 

17  45  34.1 

6.657 

C 

)  Full  Moon 

•    •    « 

.    .      2    20    i 

31.0 

11 

14  53  12.31 

9.9195 

17  52  10.9 

6470 

<j 

[   Last  Quartoi 

r.    .    , 

,    .    10      0    2 

35.3 

12 

14  55  25.63 

9.9945 

17  58  42.5 

6.489 

^4^  « 

13 

14  57  39.25 

9.9995 

18    5    8.7 

6493 

i 

I  New  Moon 

■    .     1 

,  .   16  19  ; 

33.1 

14 

14  59  53.17 

94344 

18  11  29.6 

6403 

^ 

D  First  Quart* 

ar     .    , 

»    .    24    12    i 

10.8 

15 

15    2    7.38 

9.9393 

18  17  45.1 

6419 

• 

in 

15    4  21  89 

o  0443 

18  23  55.1 
18  29  59.6 

6.191 
6.097 

17 

15    6  36.70 

9.9493 

18 

15    8  51.81 

9.9543 

18  35  58.4 

5433 

d 

h 

19 
20 
21 

15  11    7.21 
15  13  22.90 
15  15  38.89 

9.9591 
9.9640 
94689 

18  41  51.6 
18  47  39.1 
18  53  20.7 

6439 
6.749 
5.645 

<j 

.    .    .       12    . 

14.4 

C 

.    .    .       24    J 

20.4 

22 

15  17  55.17 

94737 

18  58  56.5 

5447 

23 

15  20  11.73 

94784 

19    4  26.4 

5.449 

24 

15  22  28.58 

94839 

• 

S.19    9  50.4 

5450 

86 


MAY,   1882. 


X11I. 


GREENWICH  MEAN  TIME. 


LUNAB  DISTANCES. 


9 


a 


& 


1 


Name  and  Direction 
of  Object. 


8 


9 


10 


Pollux  W. 

Mars  W. 

Regulus  W. 

An  tares  £. 

a  Aqtiito  E. 

Pollux  W. 

Mars  W. 

Regulus  W. 

Antares  E. 

a  Aquilffi  E. 

Regulus  W. 

Spica  W. 

a  Aquila  E. 

Regulus  '  W. 

Spica  W. 

a  Aquilra  E. 

Fomalhaut  E. 

Regulus  W. 

Spica  W. 

aAquilee  E. 

Fomalhaut  E. 

a  Pegasi  E. 

Spica  W. 

Antares  VV. 

a  Aquilee  E. 

Fomalhaut  E. 

a  Pegasi  E. 

Sun  E. 

Spica  W. 

Antares  W. 

Fomalhaut  E. 

a  Pegasi  E. 

Sun  E. 

Spica  W. 

Aiitares  W. 

Fomulhaut  E. 

a  Pegasi  E. 

Sun  E. 

Antares  W. 

a  Pegani  E. 

Sun  E. 

Antares  W. 

a  Aquilte  VV. 

a  Arietis  E. 


Noon. 


// 


88  19  3 
83  15  16 
51  25  0 
48  31  6 

100  55  14 

100  34  17 
95  8  32 
63  48  20 
36    9  43 

89  36    3 

76  26  47 
22  25  15 
78    4  15 

89  19  50 
35  21  32 
66  26  27 
94  17  26 

102  26  29 
48  31  48 
54  53  20 
82  29  30 

100  12  43 

61  54  53 
17  13  14 

43  44  52 

70  35  20 
87  15  16 

141  46  25 

75  29  36 
30  24  39 
58  46  29 

74  7  12 
129    9  46 

89  14  52 

44  0  6 
47  22  11 
60  52  54 

116  22  22 

57  49  6 
47  39    9 

103  25  15 

71  48  21 
30  12  18 

75  59  34 


P.L. 

of 
Diff. 


9954 
3087 
2911 
9910 
3308 

9876 
3005 
9899 
9859 
3913 

9737 
9790 
3154 

9657 
9638 
3148 
3116 

9567 
9565 
3934 
30u9 
9709 

9499 
9709 
3516 
3050 
9640 
9694 

9441 
9510 
3137 
9594 
9760 

9389 
9435 

3409 
9677 
9701 

9366 
9613 
9651 

9390 
4709 
9349 


inn. 


Q  I         II 

89  50  14 

84  43  41 

52  57  5 
46  59  0 
99  31  12 

102  7  7 
96  38  39 
65  22  19 
34  36  22 
88  10  9 

78  2  38 
24  1  28 
76  37  11 

90  57  27 
36  59  35 
64  59  16 
92  49  36 

104  5  42 
50  11  31 

53  27  51 
81  0  22 
98  36  15 

63  36  7 
18  49  51 
42  24  46 
69  6  9 

85  37  16 
140  12  28 


P.L. 

of 

Diff. 


9943 
3076 
9900 
9909 
3994 

9867 


9611 
9646 
3904 

9797 
9709 
3150 

9649 
9699 
3153 
3105 

9579 
9557 
3955 
3049 
9699 

9499 
9663 
3576 
3055 
9633 
9815 


Vlh. 


77  12  12 

9434 

32    5  38 

9497 

57  19    4 

3J58 

72  28    9 

9591 

127  34  25 

9751 

90  58  43 

9989 

45  43    5 

9417 

45  59  57 

3457 

59  13  28 

9578 

114  45  44 

9695 

59  33  29 

9359 

46    0  32 

9694 

101  47  29 

9644 

73  33  52 

9314 

31  13  16 

4454 

74  14  36 

9339 

o  /         // 

91  21  38 
86  12  18 

54  29  24 
45  26  44 
98    6  54 

103  40    8 
98    9    0 

66  56  32 
33  2  54 
86  44    4 

79  38  42 
25  37  56 
75  10    2 

92  35  16 
38  37  50 
63  32  11 
91  21  32 

105  45    6 

51  51  25 

52  2  47 
79  31  10 
96  59  34 

65  17  31 
20  27  21 
41     5  46 

67  37  4 
a*)  59    6 

138  38  19 

78  54  58 
33  46  56 

55  52    4 


P.L. 

of 

Diff. 


9934 
3067 
9888 
9894 


9858 
9983 
9800 
9849 
3195 

9716 
9698 
3147 

9639 
9690 
3159 
3095 

9570 
9548 
3979 
3046 
9689 

9465 
9699 
3647 
3061 
9696 
9607 

9497 
9465 
3181 


70  49    1 
125  58  53 

9587 
9744 

92  42  43 
47  26  15 
44  38  45 
57  34    3 
113    8  57 

9376 
9409 
3590 
9580 
9668 

61  18    2 

44  22  10 

100    9  34 

9353 
9638 
9638 

75  19  31 
32  17  49 
72  29  33 

9309 
4941 
9335 

IXh- 


// 


92  53  14 
87  41  8 
56  1  58 
43  54  17 
96  42  21 

105  13  21 

99  39  34 

68  31  0 
31  29  20 
85  17  49 

81  15  0 
27  14  38 
73  42  49 

94  13  18 
40  16  18 

62  5  13 
89  53  16 

107  24  42 

53  31  31 
50  38  11 
78  1  54 

95  22  40 

66  59  6 
22  5  36 
39  48  2 
66  8  7 

82  20  47 
137  4  0 

80  37  54 
a5  28  31 

54  25  32 

69  9  48 
124  23  11 

94  26  52 
49  9  37 
43  18  43 

55  54  40 
111  32  1 

63  2  44 
42  44  6 
98  31  31 

77  5  17 
33  25  36 

70  44  24 


P.L. 

of 

Diff. 


3056 

9877 
9887 


9849 
9973 
9769 
9637 
3186 

9706 


3145 

9630 
9610 
3166 
3086 

9563 

9540 
3307 
3043 
9681 

9477  • 

9609 

3796 

3069 

9690 

9798 

9491 
9474 
3907 
9583 
9737 

9370 
9401 
3599 
9583 
9689 

9347 
9653 
9633 

9305 
4056 
9331 


« 
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GREENWICH  MEAN  TIME. 


LUNAB  DISTANCES. 


Is 


8 


0 


10 


Name  and  Direction 
of  Object. 


Pollux  W. 

Mars  W. 

Regulus  W. 

Antares  £. 

a  Aquilee  E. 

Pollux  W. 

Mars  W. 

Regulus  W. 

Antares  E. 

a  Aquilee  E. 

Regulus  W. 

Spica  W. 

a  Aquilee  E. 

Regulus  W. 

Spica  W. 

a  Aquilee  E 

Fomalhaut  E. 


Regulus 

W. 

Spica 

W. 

a  Aquilte 

E. 

Fomalhaut 

E. 

a  Pegasi 

E. 

Spica 

W. 

Antares 

W. 

a  Aquike 

E. 

Fomalhaut 

E. 

a  Pegasi 

E. 

Sun 

E. 

Spica  W. 

Antares  W. 

Fomalhaut  E. 

a  Pegasi  E. 

Sun  E. 

Spica  W. 

Autares  W. 

Fomalhaut  E. 

a  Pegasi  E. 

Sun  E. 

Antares  W. 

a  Pegasi  E. 

Sun  E. 

Antares  W. 

a  Aquilee  W. 

a  Arietis  E. 


Midnight 


O  /         H 

94  25  2 
89  10  11 
57  34  46 
42  21  41 

95  17  33 

106  46  45 

101  10  20 

70  5  42 

29  55  40 

83  51  23 

82  51  32 
28  51  34 
72  15  34 

95  51  32 

41  54  59 
60  38  23 
88  24  49 

109  4  28 
55  11  49 

49  14  8 
76  32  35 
93  45  34 

68  40  51 
23  44  28 
38  31  42 
64  39  19 
80  42  19 
135  29  30 

82  20  59 
37  10  21 
52  59  31 

67  30  30 
122  47  20 

96  11  10 

50  53  10 

42  0  0 
54  15  21 

109  54  57 

64  47  &5 
41  6  23 
96  53  21 

78  51  *  9 
34  36  20 

68  59  10 


P.L. 

of 
Diff. 


9915 
3046 


9879 
3956 

9841 
9963 
9779 
9834 
3178 


9678 
3143 

9691 
9601 
3175 
3078 

9566 

9539 
3338 

3043 
9679 

9470 
9579 
3817 
3078 
9614 
9790 

9415 
9469 
3937 
9561 
9730 

9364 
9394 
3673 
9566 

9675 

9349 
9679 
9697 

9300 
3697 
S398 


XVh. 


O  I         II 

95  57  2 
90  39  27 
59  7  48 
40  48  55 
93  52  30 

108  20  20 

102  41  19 

71  40  38 

28  21  56 

82  24  48 

84  28  17 
30  28  43 
70  48  17 

97  29  59 
43  33  53 
59  11  44 
86  56  12 

110  44  25 
56  52  18 
47  50  41 
75  3  15 
92    8  16 

70  22  46 
25  23  52 

37  16  57 
63  10  42 

79  3  43 
133  54  49 

84    4  13 

38  52  27 

51  34    6 

65  51    9 
121  11  20 

97  55  36 

52  36  54 
40  42  44 
52  36    7 

108  17  44 

66  32  34 

39  29  5 
95  15    3 

80  37  8 
35  49  43 

67  13  51 


P.L. 

of 

Diff 


9905 
3035 
9855 
9679 
3945 

9831 
9053 
9769 
9833 
3171 

9687 
9668 
3143 

9619 
9599 
3187 
3070 

9548 
9594 
3375 
3043 
9663 

9469 
9559 
3990 
3090 
9609 
9789 

9408 
9453 
3971 
9579 
9799 

9359 
9387 
3764 
9591 
9669 

9335 
9694 

I! 


9996 
3757 
9395 


xvm»» 


/» 


97  29  15 
92    8  56 

60  41    4 

39  16    0 

92  27  14 

109  54    7 

104  12  31 

73  15  47 

26  48  11 
80  58    4 

86  5  15 
32    6    6 

69  20  59 

99    8  38 

45  12  59 

57  45  19 
85  27  26 

112  24  32 

58  32  58 

46  27  56 
73  33  55 
90  30  47 

72    4  52 

27  3  44 

36  3  58 

61  42  20 
77  25    0 

132  19  58 

85  47  37 

40  34  47 
50    9  21 

64  11  45 
119  35  10 

99  40  10 
54  20  48 
39  27  4 
50  56  59 
106  40'  23 

68  17  42 

37  52  17 

93  36  37 

82  23  14 
37    5  30 

65  28  28 


P.  L. 

of 
Diff. 


9895 
3095 
9844 
9865 
3S34 

9833 
0949 
9758 
9833 
3165 

9677 
9658 
3143 

9604 

9563 
3900 
3064 

9540 
9515 
3416 
3043 
9655 

9455 
9541 
4040 
3104 
9603 
9775 

9401 
9443 
3310 
9578 
9716 

9353 
9380 
3868 
9596 
9663 

9330 
9791 
9616 

9991 
3635 
9399 


XXI* 


o 

99 


1 


40 


93  38  38 
62  14  35 

37  42  56 
91     1  45 

111  28    5 
105  43  56 

74  51  10 
25  14  26 
79  31  13 

87  42  26 

33  43  42 
67  53  42 

100  47  28 
46  52  17 
56  19  10 

83  58  32 

114  4  49 
60  13  50 
45    5  58 

72  4  36 

88  53    7 

73  47  9 
28  44    0 

34  52  58 
60  14  15 

75  46    9 
130  44  57 

87  31  10 
42  17  20 

48  45  21 

62  32  20 
117  58  51 

101  24  53 
56    4  52 

38  13  12 

49  17  59 
105    2  53 

70  2  58 
36  16  5 
91  58    4 

84  9  26 
38  23  27 

63  43    1 


P.L 

of 
Diff. 


9686 
3015 
9833 
9858 
3923 

9815 
9933 
9747 
9836 
3159 

9667 

9648 
3145 

9596 
9574 
3916 
3057 

9533 
9507 
3463 
3046 
9647 

9595 
4179 
3119 
9599 
9767 

9395 
9434 
3353 
9577 
9708 

9347 
9373 
3987 
9604 
9657 

S395 
9753 
9611 


3596 
9390 
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XV. 


GREENWICH  MEAN  TIME. 

1 

i 

LUNAR  DISTANCES. 

u 

W 

10 

Name  and  Direction 
of  Object. 

Noon. 

P.  L. 

of 

Biff. 

iiih 

P.L. 

of 

Diff. 

Vlh 

P.L. 

of 
Diff. 

DT> 

P.L 
of 

rum 

1 

1 

Sun 

E. 

O           /         // 

90  19  24 

9606 

O           1        H 

88  40  37 

9600 

87    1  42 

9506 

Oi" 

85  22  41 

9591 

11 

Antares 
otAquil® 
a  Arietis 

SUN 

W. 
W. 
E. 
E. 

85  55  44 
39  43  22 
61  57  31 
77    5  59 

9884 
3431 
23J8 
9509 

87  42    7 
41    5    4 
60  11  58 
75  26  21 

9960 
3346 
9316 
9565 

89  28  36 
42  28  22 
58  26  22 
73  46  38 

9977 
3970 
9315 
9561 

91  15  10 
43  53    8 
56  40  44 
72    6  49 

9974 
3904 
9314  i 

9558  . 

12 

Antares 
a  Aquilee 
a  Arietis 

Sun 

W. 
W. 
E. 
E. 

100    9    2 
51  14  31 
47  52  33 
63  46  42 

9909 
9958 
9318 
9544 

101  55  58 
52  45  36 
46    7    0 
62    6  30 

9960 
9993 
9391 
9549 

103  42  56 
54  17  26 
44  21  31 
60  26  15 

9958 
9891 
9395 
9540 

105  29  57 
55  49  56 
42  36    8 
58  45  57 

9957  i 
9869 
9399 
9538 

13 

a  Aquilee 
Fomalbaut 

Sun 

W. 
W. 
E. 

63  40  33 
39    3  19 
50  24    4 

9756 
3679 
3535 

65  15  56 
40  20  36 
48  43  40 

9743 
3569 
3535 

66  51  39 
41  39  44 
47    3  16 

9731 
347R 
3537 

68  27  38 
43    0  33 
45  22  54 

9719 
3396 

9538  ! 

14 

a  Aquilie 
Fomalhaiit 

Sun 

W. 
W. 

E. 

76  30  35 
50    4  30 
37    1  35 

9686 
3113 
2548 

78    7  34 
51  32  24 
35  21  29 

9684 

3074 
9559 

79  44  36 
53    1     5 
33  41  28 

9683 
3039 
9556 

81  21  39 
54  30  29 
32    1  32 

9683  , 
3009  ; 
9560 

18 

Sun 
Pollux 
Mars 
Regulus 

W. 
E. 
E. 
E. 

14  58  19 
39  57  49 
53    5  53 
75  53    6 

9854 
9739 
9756 
9554 

16  31  37 
38  21  51 
51  30  27 
74  13    8 

9868 
9760 
9779 
9568 

18    4  37 
36  46  31 
49  55  22 
72  33  29 

9883 
9799 
9788 
9583 

19  37  18 
35  11  52 
48  20  39 
70  54  10 

9898 
9896 
9806 
9596 

19 

Sun 
Pollux 
Mars 
Regulus 

W. 
E. 
E. 
E. 

27  15  53 
27  31    9 
40  32  50 
62  42  33 

9974 
3057 
9898 
9671 

28  46  38 
26    2    7 
39    0  28 
61    5  14 

9990 
3194 
9918 
9687 

30  17    3 
24  34  26 
37  28  32 
59  28  16 

3005 
3199 
9939 
9709 

31  47    9 
23    8  16 
35  57    2 
57  51  39 

3091 
3989 
9959 
9717 

20 

Sun 

Venus 

Mars 

Regulus 

Spica 

W. 

W. 

E. 

E. 

E. 

39  12  54 
17  15  57 
28  26  31 
49  53  43 
103  38    5 

3097 
3947 
3081 
9796 
9759 

40  41    7 
18  41  11 
26  57  58 
48  19  10 
102    2  43 

3113 
3953 
3110 
9811 
9779 

42    9    1 
20    6  17 
25  30    1 
46  44  57 
100  27  39 

3198 
3963 
3149 
9698 
9786 

43  36  37 
21  31  12 
24    2  42 
45  11     5 
98  52  53 

3143 
3973 
3177 
9844  | 
9800  , 

21 

Sun 
Venus 
Regulus 
Spica 

W. 
W. 
E. 
E. 

50  50  17 
28  32  33 
37  26  59 
91    3  24 

3913 
3339 
9996 
9865 

52  16  11 
29  56    8 
35  55  13 

89  30  20 

3996 
3344 
9943 
9877 

53  41  49 
31  19  29 
34  23  49 

87  57  32 

3939 
3356 
9961 
9890 

55    7  12 
32  42  36 
32  52  47 

86  25    0 

3959 
3367 

9978 
9901 

22 

Sun 

Venus 

Spica 

W. 
W. 
E. 

62  10  29 
39  34  54 
78  45  56 

3310 
3493 
9955 

63  34  29 
40  56  44 
77  14  47 

3391 
3433 
9965 

64  58  16 
42  18  23 
75  43  51 

3339 
3444 
9974 

66  21  51 
43  39  50 
74  13    6 

3341 
3453 

9984  | 

i 

23 

Sun 

Venus 

Pollux 

Spica 

Antares 

W. 

W. 

W. 

E. 

E. 

73  17    8 
50  24  36 
26  33    0 
66  42    3 
112    5  51 

3383 
3495 
3499 
3099 
3043 

74  39  44 
51  45    6 
27  54  52 
65  12  18 
110  36  31 

3391 
3509 
3391 
3099 
3049 

76    2  11 
53    5  28 

29  17  19 
63  42  41 

109    7  19 

3397 
3508 
3365 
3035 
3055 

77  24  31 
54  25  43 
30  40  16 
62  13  12 
107  38  14 

i 
3403 
3514 
3343 
3049 
3060 

24 

Sun 
Venus 

W. 
W. 

84  14  39 
61    5  30 

3495 
3537 

85  36  27 
62  25  13 

3499 
3540 

86  58  11 
63  44  53 

3431 
3549 

88  19  52 
65    4  31 

3433 
3545 
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GREENWICH  MEAN  TIME 

LUNAR  DISTANCES. 

1 

10 

Name  awl  Direction 
of  Object. 

Midnight. 

P.L. 

of 

Diff. 

XV*. 

PL. 

of 
Diff. 

XVHP» 

P.L. 

of 

Diff. 

XXIh 

P.L. 
of 

Diff. 

Sun 

E. 

O        '      // 

83  43  33 

2588 

0          /        // 

82    4  19 

9561 

O           /         II 

80  24  58 

9577 

O          *        li 

78  45  31 

9573 

11 

An  tares 
a  Aquilae 
a  Arietis 

Sun 

W. 
W. 
E. 
E. 

93     1  48 
45  19  13 
54  55    5 
70  26  56 

9971 
3143 
2314 
9566 

94  48  30 
46  46  30 
53    9  26 
68  46  59 

9966 

3080 
9314 
9551 

96  35  17 
48  14  53 
51  23  47 
67    6  57 

9965 
3041 
9315 
9548 

98  22    8 
49  44  15 
49  38    9 
65  26  51 

9963 
9997 
9316 
9546 

12 

Aatares 
a  Aquilae 
a  Arietis 

Sun 

W. 
W. 
E. 
E. 

107  17    0 
57  23    3 
40  50  51 
57    5  37 

9956 

9836 
9335 

9637 

109    4    4 
58  56  44 
39    5  42 
55  25  15 

9956 

9813 
9349 
9536 

110  51    8 
60  30  55 
37  20  44 
53  44  52 

9956 
9793 
9351 
9535 

112  38  12 
62    5  32 
35  35  59 
52    4  28 

9956 
9774 
9363 
9535 

13 

a  Aquilae 

Fomalhaut 

Sun 

W. 
W. 
E. 

70    3  52 
44  22  52 
43  42  33 

9710 
3396 
9639 

71  40  19 
45  46  33 
42    2  14 

9703 
3963 
9541 

73  16  56 
47  11  28 
40  21  58 

9695 
3907 
9543 

74  53  42 
48  37  29 
38  41  45 

9690 
3157 
9545| 

14 

a  Aquito 

Fomalhaut 

Sun 

W. 
W. 
E. 

82  58  42 
56    0  30 
30  21  42 

9684 
9983 
9564 

84  35  44 
57  31    4 

28  41  58 

9686 
9959 

VOW 

86  12  43 
59    2    8 
27    2  21 

9689 
9939 
9575 

87  49  38 
60  33  38 
25  22  52 

1 
9694 

9921 

9589 

18 

Sun 
Pollux 
Mars 
Regulus 

W. 
E. 
E. 
E. 

21    9  40 
33  37  58 
46  46  19 
69  15  10 

9913 
9663 
9894 
9611 

22  41  42 
32    4  52 
45  12  22 

67  36  30 

9998 

9904 
9849 
9696 

24  13  25 

30  32  38 
43  38  48 
65  58  11 

9943 
9950 
9859 
9641 

25  44  49 
29    1  22 
42    5  37 

64  20  12 

9959 
3000 
9878 
9656 

19 

Sun 
Pollux 
Mars 
Regulus 

W. 

E. 
E. 
E. 

33  16  56 
21  43  52 

34  25  58 
56  15  22 

3036 
3396 
9981 
9733 

34  46  24 
20  21  31 
32  55  22 
54  39  26 

3059 
3594 
3006 
9749 

36  15  33 
19    1  as 

31  25  15 
53    3  51 

3067 
3681 
3098 
9765 

37  44  23 
17  44  26 
29  55  37 
51  28  37 

3089 
3877 
3054 
9780 

20 

Sun 

Venus 

Mars 

Regulus 
Spica 

W. 

W. 

E. 

E. 

E. 

45    3  55 
22  55  55 
22  36    5 
43  37  34 

97  18  25 

3158 
3984 

3915 
9860 
9814 

46  30  56 
24  20  25 
21  10  14 
42    4  24 
95  44  15 

3171 
3996 
3960 
9676 
9897 

47  57  40 
25  44  41 
19  45  16 
40  31  35 
94  10  22 

3185 
3307 
3319 
9899 
9839 

49  24    7 
27    8  44 
18  21  18 
38  59    6 
92  36  45 

3199 
3319 
3372 
9909 
9852 

21 

i 

l 

Sun 
Venus 
Regulus 
Spica 

W. 
W. 
E. 
E. 

56  32  20 
34    5  30 
31  22    7 
84  52  43 

3965 
3379 
9997 
9913 

57  57  13 
35  28  10 
29  51  50 
83  20  41 

3976 
3391 
3017 
9994 

59  21  52 
36  50  37 
28  21  58 
81  48  53 

3988 
3401 
3038 
9935 

60  46  17 
38  12  52 
26  52  32 
80  17  18 

3300 
3413 
3060 
9945 

22 

• 

Sun 

Venus 

Spiea 

W. 
W. 
E. 

&T  45  15 
45    1    7 
72  42  33 

3351 
3469 
9993 

69    8  28 
46  22  14 
71  12  11 

3359 
3471 
3001 

70  31  31 
47  43  11 
69  41  59 

3368 

3480 
3008 

71  54  24 
49    3  58 
68  11  56 

3376 
3468 
3016 

23 

i 

i 
i 

i 

Sun 
Venus 

Pollux 
Spica 
An  tares 

W. 
W. 

W. 

E. 

E. 

78  46  44 
55  45  52 
32    3  38 
60  43  51 
106    9  16 

3408 
3590 
3394 
3047 
3065 

80    8  51 
57    5  54 
33  27  22 
59  14  36 
104  40  24 

3414 
3595 
3307 
3051 
3069 

81  30  52 
58  25  51 
34  51  25 
57  45  26 
103  11  37 

3418 
3599 
3993 
3055 
3073 

82  52  48 
59  45  43 
36  15  45 
56  16  21 
101  42  55 

3423 
3534 
3280 
3059 
3077 

24 

Sun 
Venus 

W. 
W. 

89  41  31 
66  24    6 

3435 
3545 

91    3    8 
67  43  40 

3435 
3546 

92  24  45 
69    3  13 

3436 
3547 

93  46  21 
70  22  45 

3436 
3547 
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XVIL 


GBEENWIOH  MEAN  TIME, 

LUNAB  DISTANCES. 

e 
.a    . 

**  JA 

P.L. 

P.L. 

P.L. 

P.L. 

Name  and  Direction 

Noon. 

of 

hi*. 

of 

VI*. 

of 

rx> 

of 

o 

of  Object. 

Diff. 

Diff. 

Diff. 

DHL 

24 

Pollux 

W. 

37  40  20 

3969 

O          /         // 

39    5    8 

3959 

O          1         II 

40  30    7 

3950 

O          l         It 

41  55  17 

3341 

Mars 

W. 

19  56  13 

3505 

21  16  32 

3480 

22  37  19 

3459 

23  58  29 

3441 

Spica 

E. 

54  47  21 

3063 

53  18  25 

3065 

51  49  32 

3067 

50  20  42 

3069 

Axitares 

E. 

100  14  17 

3080 

98  45  43 

3089 

97  17  12 

3064 

95  48  43 

3087 

25 

Sun 

W. 

95    7  57 

3435 

96  29  34 

3434 

97  51  12 

3431 

99  12  53 

3430 

Venus 

W. 

71  42  17 

3546 

73    1  5CT 

3545 

74  21  25 

3543 

75  41    2 

3541 

Pollux 

W. 

49    3  30 

3904 

50  29  34 

.  3198 

51  55  46 

3191 

5-3  22    6 

3184 

Mars 

W. 

30  48  27 

3389 

32  11     4 

3373 

33  33  51 

3365 

31  56  48 

3356 

Spica 

E. 

42  56  56 

3071 

41  28  11 

3070 

39  59  25 

3069 

38  30  37 

3067 

Antares 

E. 

88  26  41 

3067 

86  58  16 

3087 

85  29  50 

3086 

84    1  23 

3084 

26 

Sun 

W. 

106    2    6 

3410 

107  24  11 

3406 

108  46  21 

3400 

110    8  38 

3383 

Venus 

W. 

82  19  54 

3599 

83  39  54 

3516 

85    0    0 

3510 

86  20  13 

3504 

Pollux 

W. 

60  35  50 

3148 

62    3    1 

3141 

63  30  21 

3133 

64  57  51 

3185 

Mars 

W. 

41  53  52 

3317 

43  17  44 

3308 

44  41  46 

3300 

46    5  58 

3991 

Resulus 

W. 

23  34  47 

3178 

25    1  22 

3160 

26  28  19 

3143 

27  55  36 

3188 

Spica 

E. 

31     5  51 

3050 

29  36  40 

3046 

28    7  24 

3041 

26  38    2 

3035 

9. 

Ad  tares 

E. 

76  38  18 

3067 

75    9  28 

3069 

73  40  32 

3056 

72  11  29 

3058 

27 

Sun 

W. 

117    2    3 

3355 

118  25  11 

3346 

119  48  29 

3338 

121  11  57 

3387 

Venus 

W. 

93    3  11 

3466 

94  24  13 

3457 

95  45  25 

3448 

97    6  47 

3438 

Pollux 

W. 

72  17  51 

3081 

73  46  24 

3079 

75  15    8 

3069 

76  44    4 

3058 

Mars 

W. 

53    9  31 

3945 

54  34  47 

3935 

56    0  15 

3995 

57  25  55 

3314 

Regulus 

W. 

35  16  28 

3060 

36  45  27 

3047 

38  14  42 

3034 

39  44  12 

3039 

%3 

Antares 

E. 

64  44  28 

3019 

63  14  39 

3011 

61  44  40 

3003 

60  14  31 

8995 

28 

Sun 

W. 

128  12  17 

3974 

129  36  59 

3969 

131     1  55 

3850 

132  27    5 

3337 

Venus 

W. 

103  56  33 

3385 

105  19    7 

3373 

106  41  55 

3361 

108    4  56 

3349 

Pollux 

W. 

84  11  56 

9999 

85  42  10 

9988 

87  12  38 

9977 

88  43  20 

3965 

Mars 

W. 

64  37  28 

3158 

66    4  28 

3146 

67  31  42 

3133 

68  59  11 

3181 

Regulus 

W. 

47  15  32 

9961 

48  46  34 

9947 

50  17  53 

3935 

51  49  28 

8939 

C7 

Antares 

E. 

52  41    9 

3951 

51    9  55 

8941 

49  38  28 

3931 

48    6  49 

8939 

a  Aquilae 

E. 

104  43  34 

3365 

103  20  38 

3349 

101  57  23 

3333 

100  33  50 

3318 

29 

Pollux 

W. 

96  20  30 

9906 

97  52  41 

9894 

99  25    7 

3883 

100  57  48 

8870 

Mars 

W. 

76  20  28 

3056 

77  49  32 

3043 

79  18  52 

3089 

80  48  29 

3016 

Regulus 

W. 

59  31  29 

8856 

61    4  44 

3849 

62  38  17 

3899 

64  12    7 

9816 

Antares 

E. 

40  25  29 

9873 

38  52  36 

9864 

37  19  31 

9855 

35  46  15 

8846 

a  AquiloB 

E. 

93  31  39 

3945 

92    6  23 

3931 

90  40  51 

3919 

89  15    4 

3305 

30 

Mars 

W. 

88  20  48 

9946 

89  52    8 

8933 

91  23  45 

8919 

92  55  40 

8905 

Regulus 

W. 

72    5  42 

9747 

73  41  19 

9734 

75  17  14 

3780 

76  53  27 

3706 

Spica 

W. 

18    3    7 

9739 

19  39    4 

97  J  7 

21  15  21 

3704 

22  51  56 

3689 

Antares 

E. 

27  57  21 

9814 

26  23  11 

9819 

24  48  59 

3818 

23  14  47 

3815 

aAquilce 

E. 

82    2  33 

3151 

80  35  25 

3141 

79    8    5 

3133 

77  40  35 

3135 

Fomalhaut 

E. 

109  42  44 

3965 

108  17  52 

3949 

106  52  33 

3930 

105  26  48 

3199 

31 

Regulus 

W. 

84  59    5 

9640 

86  37    6 

8696 

88  15  25 

3613 

89  54    2 

8601 

Spica 

W. 

30  59  33 

8691 

32  38    0 

9607 

34  16  45 

3594 

35  55  48 

3583 

a  Aquilte 

E. 

70  21    2 

3098 

68  52  50 

3096 

67  24  36 

3096 

65  56  21 

3096 

Fomalhaut 

E. 

98  12    0 

3105 

96  43  56 

3088 

95  15  32 

3073 

93  46  49 

3058 

XVIII. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

© 

P.L. 

P.L. 

P.L. 

P.L. 

Bay  of 
Mont 

Nome  And  Direction 
of  Object. 

Midnight 

of 
Difif. 

XVn. 

of 
Diff. 

3995 

xvra>» 

of 
Diff. 

XXI* 

of 
Diff 

24 

Pollux 

W. 

O         /         // 

43  20  38 

3S33 

O          /         // 

44  46    8 

46  11  47 

3919 

47  37'  S4 

3911 

Mars 

W. 

25  19  59 

3426 

26  41  46 

3414 

28    3  47 

3409 

29  26    1 

3399 

Spica 

£. 

48  51  55 

3070 

47  23    9 

3071 

45  54  24 

3079 

44  25  40 

3079 

Axitarea 

E. 

94  20  17 

3068 

92  51  53 

3088 

91  23  29 

3088 

89  55    5 

3086 

25 

Sun 

W. 

100  34  36 

3437 

101  56  22 

3493 

103  18  12 

3419 

104  40    7 

3415 

Venus 

W. 

77    0  41 

3538 

"78  20  23 

3535 

79  40    9 

3531 

80  59  59 

3596 

Pollux 

W. 

54  48  34 

3178 

56  15  10 

3170 

57  41  55 

3163 

59    8  48 

3156 

Mars 

W. 

36  19  55 

3348 

37  43  11 

3341 

39    6  35 

3339 

40  30    9 

3395 

Spica 

E. 

37     1  47 

3065 

35  32  54 

3061 

34    3  57 

3058 

32  34  56 

3055 

Axitares 

E. 

82  32  54 

3061 

81     4  21 

3978 

79  35  44 

3074 

78    7    3 

3071 

26 

Sun 

W. 

111  31    3 

3386 

112  53  35 

3379 

114  16  16 

3379 

115  39    5 

3364 

Venus 

W. 

87  40  33 

3497 

89    1     0 

3490 

90  21  35 

3483 

91  42  18 

3474 

Pollux 

W. 

66  25  30 

31J7 

67  53  19 

3108 

69  21  19 

3100 

70  49  29 

3090 

Mars 

W. 

47  30  20 

3983 

48  54  52 

3974 

50  19  34 

3965 

51  44  27 

3265 

Regulus 
Spica 

W. 

29  23  12 

3113 

30  51     6 

3099 

32  19  17 

3086 

33  47  44 

3079 

E. 

25    8  33 

3030 

23  38  57 

3094 

22    9  14 

3018 

20  39  23 

3019 

Ajj  tares 

E. 

70  42  20 

3046 

69  13    4 

3039 

67  43  40 

3033 

66  14    8 

3096 

27 

Sun 

W. 

122  35  37 

3318 

123  59  28 

3306 

125  23  32 

3996 

126  47  48 

3985 

Venus 

W. 

98  28  21 

3428 

99  50    6 

3417 

101  12    3 

3407 

102  34  12 

3396 

Pollux 

W. 

78  13  13 

3049 

79  42  34 

3031 

81  12    8 

3091 

82  41  55 

3009 

Mars 

w. 

58  51  47 

3904 

60  17  52 

3193 

61  44  10 

3181 

63  10  42 

3169 

Regulus 

w. 

41  13  57 

3000 

42  43  58 

9997 

44  14  14 

9985 

45  44  45 

9973 

Antares 

E. 

58  44  12 

2967 

57  13  43 

9978 

55  43    3 

9969 

54  12  12 

9960 

28 

Su» 

W. 

133  52  30 

3995 

135  18    9 

3913 

136  44    3 

3199 

138  10  13 

3187 

Venus 

W. 

109  28  11 

3336 

110  51  41 

3394 

112  15  25 

3311 

113  39  24 

3997 

Pollux 

W. 

90  14  17 

9954 

91  45  28 

9949 

93  16  54 

9931 

94  48  34 

9918 

Mars 

W. 

70  26  55 

3108 

71  54  55 

3096 

73  23  10 

3089 

74  51  41 

3069 

Regulus 

W. 

53  21  19 

9909 

54  53  26 

9896 

56  25  50 

9883 

57  58  31 

9869 

Antares 

E. 

46  34  58 

9919 

45    2  54 

9909 

43  30  38 

9893 

41  58  10 

9883 

a  Aquilae 

E. 

99    9  59 

3309 

97  45  50 

3987 

96  21  23 

3979 

94  56  39 

3959 

29 

Pollux 

W. 

102  30  45 

9859 

104    3  57 

9846 

105  37  25 

9835 

107  11    8 

9893 

Mars 

W. 

82  18  22 

3009 

83  48  32 

9968 

85  19    0 

9974 

86  49  45 

9960 

Regulus 

W. 

65  46  14 

9809 

67  20  39 

9788 

68  55  22 

9775 

70  30  23 

9761 

Antares 

E. 

34  12  47 

9838 

32  39    9 

9631 

31     5  21 

9895 

29  31  25 

9818 

a  Aquilae 

E. 

87  49     1 

3193 

86  22  44 

3189 

84  56  13 

3171 

83  29  29 

3161 

30 

Mars 

W. 

94  27  52 

9891 

96    0  22 

9877 

97  33  10 

9864 

99    6  15 

2851 

Regulus 

W. 

78  29  59 

9693 

80    6  48 

9679 

81  43  56 

9666 

83  21  22 

9653 

Spica 

W. 

24  28  50 

9675 

26    6    3 

9669 

27  43  34 

9648 

29  21  24 

9634 

Antares 

E. 

21  40  38 

9891 

20    6  38 

9834 

18  32  54 

9853 

16  59  35 

9883 

a  Aquilae 

E. 

76  12  56 

3118 

74  45    8 

311) 

73  17  12 

3106 

71  49  10 

3101 

Fomalhaut 

E. 

104    0  38 

3178 

102  34    3 

3158 

101    7    4 

3140 

99  39  43 

3192 

31 

Regulus 

W. 

91  32  56 

9588 

93  12    8 

9576 

94  51  36 

9564 

96  31  21 

9552 

Spica 

W. 

37  35    8 

9569 

39  14  46 

9556 

40  54  41 

9543 

42  34  54 

9532 

a  Aquilee 

E. 

64  28.   6 

3097 

62  59  53 

3101 

61  31  45 

3107 

60    3  44 

3114 

Fomalhaut 

E. 

92  17  49 

3045 

90  48  32 

3039 

89  18  59 

3090 

87  49  11 

3008 

92 
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AT  GREENWICH  APPARENT  NOON. 


* 

• 

M 

3 

S 

§ 

* 

* 

« 

0 

a 

5 

*H 

«M 

O 

o 

►» 

>> 

eS 

& 

Thur. 

1 

Frid. 

2 

Sat. 

3 

Sun. 

4 

Mon. 

5 

Tues. 

6 

Wed. 

7 

Thur. 

8 

Frid. 

9 

Sat. 

10 

Sun. 

11 

Mon. 

12 

Tues. 

13 

Wed. 

14 

Thur. 

15 

Frid. 

16 

Sat. 

17 

Sun. 

18 

Mon. 

19 

Tues. 

20 

Wed. 

21 

Thur. 

22 

Frid. 

23 

Sat. 

24 

Sun. 

25 

Mon. 

26 

Tues. 

27 

Wed. 

28 

Thur. 

29 

Frid. 

30 

Sat. 

31 

THE  SUN'S 


Apparent 
Right  Ascension. 


h      m       8 

4  37    0.09 

4  41     5.80 

4  45  11.89 

4  49  18.35 

4  53  25.18 

4  57  32.36 

5  1  39.86 
5  5  47.67 
5  9  55.77 

5  14    4.15 

5  18  12.78 

5  22  21.63 

5  26  30.67 

5  30  39.88 

5  34  49.24 

5  38  58.73 

5  43     8.31 

5  47  17.94 

5  51  27.63 

5  55  37.32 

5  59  47.00 

6  3  56.61 
6  8  6.17 
6  12  15.62 

6  16  24.96 

6  20  34.16 

6  24  43.20 

6  28  52.07 

6  33    0.73 

6  37     9.18 

6  41  17.39 


Diff.  for 
1  Hoar. 


* 

0.230 
0.246 
0.262 

0.277 
0.291 
0.305 

0.319 
0.332 
0.343 

0.354 
0.364 
0.373 

0.380 
0.386 
0.392 

0.396 
0.400 
0.402 

0.403 
0.402 
0.402 

0.399 
0.396 
0.391 

0.385 
0.379 
0.372 

0.364 
0.355 
0.346 


10.336 


Apparent 
Declination. 


// 


N.22  4  56.5 
22  12  51.1 
22  20  22.5 

22  27  30.5 
22  34  14.9 
22  40  35.6 

22  46  32.6 
22  52     5.6 

22  57  14.5 

23  1  59.2 
23  6  19.5 
23  10  15.4 

23  13  46.9 
23  16  53.8 
23  19  36.0 

23  21  53.5 
23  23  46.4 
23  25  14.5 

23  26  17.8 
23  26  56.3 
23  27  10.0 

23  26  58.9 
23  26  23.0 
23  25  22.4 

23  23  57.1 
23  22  7.1 
23  19  52.5 

23  17  13.4 
23  14  9.8 
23  10  41  6 

N.23    6  49.0 


Diff.  for 
1  Hoar. 


+  20.26 
19.29 
18.32 

+  17.34 
16.35 
15.36 

+  14.37 
13.37 
12.36 

+  11.35 

10.33 

9.31 

+  8.30 
7.27 
6.24 

+  5.21 
4.18 
3.15 

+   2.12 

1.09 

+   0.05 

-  0.98 
2.01 
3.04 

-  4.07 
5.10 
6.12 

-  7.15 
8.17 
9.19 

-10.20 


Semi- 
diameter. 


// 


5  48.37 
5  48.24 
5  48.11 

5  47.98 
5  47.86 
5  47.74 

5  47.62 
5  47.50 
5  47.39 

5  47.28 
5  47.18 
5  47.08 

5  46.99 
5  46.91 
5  46.83 

5  46.75 
5  46.68 
5  46.62 

5  46.56 
5  46.51 
5  46.46 

5  46.42 
5  46.38 
5  46.35 

5  46.32 
5  46.29 
5  46.27 

5  46.25 
5  46.23 
5  46.22 


15  46.21 


Sidereal 
Time  of 

Semi- 
diameter 
Pawiing 
Meridian 


68.43 
68.48 
68.53 

68.58 
68.63 
68.67 

68.71 
68.75 
68.79 

68.82 

68.85 
68.88 

68.90 
68.92 
68.93 

68.95 
68.96 
68.97 

68.97 
68.98 
68.98 

68.97 
68.96 
68.95 

68.94 
68.92 
68.90 

68.88 
68.85 
68.82 

68.78 


Equation  of 

Time, 

to  be 
Subtracted 

from 


Added  to 

Apparent 

Time. 


m       g 

2  27.67 

2  18.55 

2  9.04 

1  59.16 

1  48.91 

1  38.32 

1  27.41 

1  16.19 

1  4.67 

0  52.88 

0  40.85 

0  28.59 

0  16.13 

0  3.51 


0    9.26 

0  22.15 
0  35.14 

0  48.20 

1  1.28 
1  14.37 
1  27.44 

1  40.47 

1  53.44 

2  6.29 

2  19.04 
2  31.65 
2  44.10 

2  56.37 

3  8.45 
3  20.31 

3  31.93 


DHL  for 
1  Hour. 


0.372 

0.388 
0.404 

0.419 
0.433 
0.447 

0.461 
0.474 
0.485 

0.496 
0.506 
0.515 

0.522 
0.528 
0.534 

0.538 
0.542 
0.544 

0.545 
0.544 
0.544 

0.542 
0.538 
0.533 

0.527 
0.521 
0.515 

0.507 
0.498 
0.488 

0.478 


Note  —  The  mean  time  of  semidlaroeter  passing  may  be  found  by  subtracting  0M9  from  the  sidereal  time. 
The  sign  -f-  prefixed  to  the  hourly  change  of  declination  indicates  that  north  decimations  are  increasing;  the 
sign  —  indicates  that  north  declinations  are  decreasing. 
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AT  GREENWICH  MEAN  NOON. 


Thur. 

Frid. 

Sat. 

Sun. 
Mon. 
Tues. 

Wed. 
Thur. 
Frid. 

Sat 

Sun. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat 

Sun. 

Mon. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat. 

Sun. 
Mon. 
Tues. 

Wed. 
Thur. 
Frid. 

Sat. 


I 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 


THE  SUN'S 


Apparent 
Bight  Ascension. 


"Ti   m   i 

4  37  0.50 
4  41  6.18 
4  45  12.25 

4  49  18.69 
4  53  25.49 

4  57  32.64 

5  1  40.11 
5  5  47.89 
5  9  55.96 

5  14  4.31 
5  18  12.90 
5  22  21.72 

5  26  30.72 
5  30  39.89 
5  34  49.22 

5  38  58.67 
5  43  8.21 
5  47  17.81 

5  51  27.46 
5  55  37.11 

5  59  46.75 

6  3  56.33 
6  8  5.85 
6  12  15.26 

6  16  24.56 
6  20  33.72 
6  24  42.73 

6  28  51.56 
6  33  0.19 
6  37  8.60 

6  41  16.78 


Diffi  for 
1  Hoar. 


0.229 
0.245 
0.261 

0.276 
0.290 
0.304 

0.318 
0.331 
0.342 

0.353 
0.363 
0.372 

0.379 
0.385 
0.391 

0.395 
0.399 
0.401 

0.402 
0.401 
0.401 

0.39S 
0.395 
0.390 

0.384 
0.378 
0.372 

0.364 
0.355 
0.345 


10.335 


Apparent 
Declination. 


N.22  4  57.3 
22  12  51.9 
22  2a  23.2 

22  27  31.1 
22  34  15.4 
22  40  36.1 

22  46  33.0 
22  52    5.9 

22  57  14.7 

23  1  59.3 
23  6  19.6 
23  10  15.5 

23  13  46.9 
23  16  53.8 
23  19  36.0 

23  21  53.5 
23  23  46.4 
23  25  14.5 

23  26  17.8 
23  26  56.3 
23  27  10.0 

23  26  58.9 
23  26  23.1 
23  25  22.6 

23  23  57.3 
23  22  7.4 
23  19  52.8 

23  17  13.7 
23  14  10.2 
23  10  42.1 

N.  23    6  49.6 


DUE  for 
1  Hour. 


+  20.26 
19.29 
18.32 

+ 17.34 
16.35 
15.36 

+ 14.37 
13.37 
12.36 

+  11.35 

10.33 

9.31 

+  8.30 
7.27 
6.24 

+  5.21 
4.18 
3.15 

+  2.12 

1.09 

+   0.05 

-  0.98 
2.01 
3.04 

-  4.07 
5.10 
6.12 

-  7.15 
8.17 
9.19 

- 10.20 


Equation  of 

Time, 

to  be 

Added  to 


Subtracted 

from 
Mean  Time. 


m       s 

2  27.66 
2  18.54 
2    9.03 

1  59.15 
1  48.90 
1  38.31 

1  27.40 
1  16.18 
1     4.66 

0  52.87 
0  40.84 
0  28.58 

0  16.13 
0     3.52 


0    9.26 

0  22.15 
0  35.13 

0  48.17 

1  1.27 
1  14.36 
1  27.43 

1  40.46 

1  53.43 

2  6.28 

2  19.02 
2  31.62 
2  44.08 

2  56.35 

3  8.42 
3  20.27 

3  31.90 


Dint  for 
1  Hour. 


s 
0.372 

0.388 

0.404 

0.419 
0.433 
0.447 

0.461 
0.474 
0.485 

0.496 
0.506 
0.515 

0.522 
0.528 
0.534 

0.538 
0.542 
0.544 

0.545 
0.544 
0.544 

0.542 
0.538 
0.533 

0.527 
0.521 
0.515 

0.507 
0.498 
0.488 

0.478 


Sidereal 

Time, 

or 

Right  Ascension 

of 

Mean  San. 


h      m       s 

4  39  28.16 
4  43  24.72 
4  47  21.28 

4  51  17.84 
4  55  14.39 

4  59  10.95 

5  3  7.51 
5  7  4.07 
5  11  0.62 

5  14  57.18 
5  18  53.74 
5  22  50.30 

5  26  46.85 
5  30  43.41 
5  34  39.96 

5  38  36.52 
5  42  33.08 
5  46  29.64 

5  50  26.19 
5  54  22.75 

5  58  19.31 

6  2  15.87 
6  6  12.42 
6  10  8.98 

6  14  5.54 
6  18  2.10 
6  21  58.65 

6  25  55.21 
6  29  51.77 
6  33  48.33 

6  37  44.88 


Nora.— The  semidiameter  for  mean  noon  may  be  assumed  the  same  as  that  for  apparent  noon. 
The  sign  +  prefixed  to  the  hourly  change  of  declination  indicates  that  north  declinations  are 
increasing ;  the  sign  —  indicates  that  north  declinations  are  decreasing. 


Diff.  for  1  Hour, 
+  9".8565. 
(Table  m.) 
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111. 


§ 
a 

© 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 

27 

28 
29 
30 

31 


i 


* 

e 


152 
153 
154 

155 
156 
157 

158 
159 
160 

161 
162 
163 

164 
165 
166 

167 
168 
169 

170 
171 
172 

173 
174 
175 

176 
177 
178 

179 
180 
181 

182 


AT  GREENWICH  MEAN  NOON. 


THE  SUN'S 


TRUE  LONGITUDE. 


// 


70  50  30.6 

71  47  56.7 

72  45  21.9 

73  42  46.2 

74  40  9.8 

75  37  32.8 

76  34  55.3 

77  32  17.2 

78  29  38.6 

79  26  59.5 

80  24  20.0 

81  21  40.1 

82  18  59.7 

83  16  18.8 

84  13  37.5 

85  10  55.6 

86  8  13.2 

87  5  30.3 

88  2  46.8 

88  60  2.5 

89  57  17.6 

90  54  32.1 

91  51  45.9 

92  48  59  2 

93  46  11.9 

94  43  24.2 

95  40  36.1 

96  37  47.6 

97  34  58.8 

98  32  9.9 

99  29  20.8 


49  55.5 

47  21.4 

44  46.4 

42  10.6 
39  34.0 

36  56.8 

34  19.1 
31  40.8 
29  2.0 

26  22.8 
23  43.2 
21  3.1 

18  22.5 
15  41.4 
13  0.0 

10  18.0 
7  35.4 
4  52.3 

2  8.6 
59  24.2 
56  39.2 

53  53.5 
51  7.1 

48  20.2 

45  32.8 
42  44.9 
39  56.6 

37  7.9 
34  19.0 
31  29.9 

28  40.6 


Dift  for 
lHour. 


43.60 
43.56 
43.53 

43.50 
43.47 
43.44 

43.42 
43.40. 
43.38 

43.36 
43.35 
43.33 

43.31 
43.29 
43.27 

43.24 
43.22 
43.19 

43.17 
43.14 
43.12 

43.09 
43.06 
43.04 

43.02 
43.00 
42.99 

42.97 
42.96 
42.95 


142.94 


LATITUDE. 


// 


0.00 

+  0.13 

0.23 

+  0.32 
0.38 
0.40 

+  0.41 
0.38 
0.33 

+  0.24 

0.14 

+  0.01 

-0.12 
0.26 
0.40 

-0.53 
0.65 
0.72 

-0.77 
0.80 
0.81 

-0.76 
0.71 
0.62 

-0.52 
0.39 
0.26 

-0.13 

0.00 

+  0.11 

+  0.21 


Logarithm 

of  the 

Badius  Vector 

of  the 

Earth. 


0.0061953 
0.0062564 
0.0063163 

0.0063749 
0.0064322 
0.0064881 

0.0065424 
0.0065950 
0.0066458 

0.0066946 
0.0067412 
0.0067855 

0.0068274 
0.0068669 
0.0069039 

0.0069384 
0.0069703 
0.0069996 

0.0070264 
0.0070508 
0.0070728 

0.0070925 
0.0071100 
0.0071255 

0.0071392 
0.0071511 
0.0071613 

0.0071699 
0.0071770 
0.0071826 

0.0071868 


Diff.  for 
lHour. 


+  25.7 
25.2 
24.7 

+  24.2 
23.6 
23.0 

+  22.3 
21.5 
20.7 

+  19.9 
19.0 
18.0 

+  17.0 
16.0 
14.9 

+  13.9 
12.8 
11.8 

+  10.7 
9.7 

8.7 

+  7.8 
6.9 
6.1 

+  5.3 
4.6 
3.9 

+   3.2 

2.6 
2.0 

+    1.5 


Notb^— The  numbers  in  column  A.  correspond  to  the  true  equinox  of  the  date,  in  column  A'  to 
the  mean  equinox  of  January  (P.O. 


Moan  Time 

of 

Sidereal  Noon. 


h      m       h 

19  17  21.70 
19  13  25.79 
19  9  29.88 

19  5  33.98 
19  1  38.07 
18  57  42.16 

18  53  46.25 
18  49  50.33 
18  45  54.41 

18  41  58.49 
18  38  2.58 
18  34  6.68 

18  30  10.76 
18  26  14.85 
18  22  18.94 

18  18  23.04 
18  14  27.12 
18  10  31.21 

18  6  35.30 
18  2  39.39 
17  58  43.47 

17  54  47.56 
17  50  51.65 
17  46  55.75 

17  42  59.83 
17  39  3.92 
17  35  8.01 

17  31  12.10 
17  27  16.18 
17  23  20.27 

17  19  24.36 


Diff.  for  1  Boar, 
—  9».8296- 
(Table  II.) 
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GREENWICH  MEAN  TIME. 

• 

THE 

MOON'S 

O 

* 
*> 

* 

SEMIDIAMETER. 

HORIZONTAL 

• 

PARALLAX. 

UPPER  TRANSIT. 

AGE. 

Noon. 

Midnight 

Noon. 

Diff.  for 
1  Hour. 

Midnight. 

Biff,  for 
1  Hoar. 

Meridian  of 
Greenwich. 

Diff.  for 
1  Hoar. 

Noon. 

1 
2 
3 

15  4L6 
15  51.2 
15  59.4 

15  46.6 

15  55.5 

16  2.8 

57  28.9 

58  4.3 
58  34.3 

+  1.56 
1.37 
1.10 

57  47!  1 

58  20.1 
58  46.7 

it 
+  1.47 

1.25 

0.96 

h      m 

12  6.2 

13  3.2 

14  0.5 

m 
2.35 

2.39 

2.37 

d 

15.2 
16.2 
17.2 

4 
5 
6 

16    5.7 
16  10.0 
16  12.3 

16     8.1 
16  11.4 
16  12.7 

58  57.4 

59  13.1 
59  21.5 

+  0.81 

0.49 

+  0.21 

59     6.2 
59  18.2 
59  23.2 

+  0.65 

0.34 

+  0.08 

14  56.8 

15  51.4 

16  44.2 

2.31 
2.23 
2.16 

18.2 
19.2 
20.2 

7 
8 
9 

16  12.7 
16  11.6 
16    9.2 

16  12.4 
16  10.6 
16    7  5 

59  23.3 
59  19.2 
59  10.2 

-0.05 
0.27 
0.47 

59  21.9 
59  15.3 
59    4.0 

-0.17 
0.37 
0.57 

17  35.6 

18  26.2 

19  17.0 

2.12 
2.11 
2.13 

21.2 
22.2 
23.2 

10 
11 
12 

16    5.5 
16    0.6 
15  54.5 

16     3.2 
15  57.7 
15  51.1 

58  56.6 
58  38.6 
58  16.4 

-0.67 
0.84 
1.02 

58  48.1 
58  28.0 
58    3.7 

-0.75 
0.93 
1.10 

20  8.7 

21  1.7 
21  56.0 

2.18 
2.24 
2.28 

24.2 
25.2 
26.2 

13 
14 
15 

15  47.4 
15  39.2 
15  30.4 

15  43.4 
15  34,9 
15  25.7 

57  50.1 
57  20.2 
56  47.6 

-  118 
1.30 
1.38 

57  35.5 
57    4.2 
56  30.7 

-1.25 
1.35 
1.41 

22  51.1 

23  45.9 

6 

2.29 
2.26 

272 
28.2 
29.2 

16 
17 

18 

15  21.1 
15  12.1 
15    3.8 

15  16.6 
15    7.9 
15    0.1 

56  13.8 
55  40.7 
55  10.2 

-  1.40 
1.35 
1.18 

55  57.1 
55  250 
54  56.6 

-1.38 
1.27 
1.07 

0  39  3 

1  30.4 

2  18.9 

2.18 
2.07 
1.96 

0.7 
1.7 
2.7 

19 
20 
21 

14  56.8 
14  51.6 
14  48.6 

14  53.9 

14  49.8 
14  48.1 

54  44.4 
54  25.2 
54  14.3 

-0.94 

0.63 

-  0.26 

54  33.9 
54  18.6 
54  12.4 

-0.79 

0.45 

-0.06 

3    4.6 

3  48.2 

4  30.3 

1.86 
1.78 
1.73 

3.7 

4.7 
5.7 

22 
23 
24 

14  48.2 
14  50.6 
14  55.8 

14  49.1 
14  52.9 
14  59.4 

54  12.9 
54  21.7 
54  40.7 

+  0.15 
0.58 
0.99 

54  16.0 
54  30.0 
54  53.9 

+  0.36 
0.79 
1.20 

5  11.? 

5  53.3 

6  36.0 

1.72 
1.75 
1.81 

6.7 

7.7 
8.7 

25 
26 
27 

15    3.6 
15  13.8 
15  25.7 

15     8.4 
15  19.6 
15  32.1 

55     9.4 

55  46.7 

56  30.5 

+  1.38 
1.69 
1.91 

55  27.1 

56  8.0 
56  54.0 

+  1.55 
1.81 
1.98 

7  20.6 

8  8.0 
8  58.7 

1.91 
2.04 
2.18 

9.7 
10.7 
11.7 

28 
29 
30 

15  38.6 

15  51.6 

16  3.5 

15  45.2 

15  57.8 

16  8.8 

57  18.0 

58  5.7 
58  49.5 

+  2.00 
1.92 
1.69 

57  42.1 

58  28.3 

59  8.8 

+  1.99 
1.82 
1.51 

9  52.7 

10  49.4 

11  47.6 

2.32 
2.41 
2.44 

12.7 
13.7 
14.7 

31 

16  13.4 

16  17.3 

59  25.7 

+  1.29 

59  39.9 

+  1.06 

12  45.9 

2.41 

15.7 

* 
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Y. 


GREENWICH  MEAN  TIME. 

] 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right  Ascension. 

DifT. 
forlm. 

Declination. 

DHL 
for  1  m. 

Hoar. 

Right  Ascension. 

Di& 
forlm. 

Declination. 

Biff, 
fur  1  m. 

THl 

JESD 

AY  1. 

SATURDAY  3 

h    m       s 

8 

Of// 

a 

b    m       8 

B 

O         1         II 

a 

0 

16  18  33.30 

9*3853 

S.20  47  11.5 

2.679 

0 

18  15  4&59 

2.4634 

S.20  27  24.9 

3.596 

1 

16  20  56.53 

9  IMflD 

20  49  48.6 

SL558 

1 

18  18  11.38 

2.4629 

20  23  45.2 

3.798 

2 

16  23  19.97 

2^924 

20  52  18.5 

9.437 

2 

18  20  39.14 

9.4693 

20  19  57.6 

3.639 

3 

16  25  4atil 

9.3958 

20  54  41.1 

£315 

3 

18  23    6.86 

9.4617 

20  16    2.1 

3.990 

4 

16  28    7.46 

2.3992 

20  56  56.3 

9.191 

4 

18  25  34.54 

9.4609 

20  11  58.8 

4.121 

5 

16  30  31.51 

2.40*4 

20  59    4.0 

9.067 

5 

18  28    2.17 

9.4600 

20    7  47.6 

4.252 

6 

16  32  55.75 

2.4055 

21     1    4.3 

1.942 

6 

18  30  29.74 

9.4591 

20    3  28.6 

4.382 

7 

16  35  20.18 

2.4T87 

21    2  57.1 

1.817 

7 

18  32  57.26 

9.4581 

19  59    1.8 

4.511 

8 

16  37  44.80 

2.4118 

21    4  42.3 

1.691 

8 

16  35  24.71 

2.4570 

19  54  27.3 

4.640 

9 

16  40    9.60 

2.4148 

21    6  20.0 

1.565 

9 

18  37  52.10 

2.4558 

19  49  45.0 

4.769 

10 

16  42  34.58 

2.4177 

21    7  50.1 

1.438 

10 

18  40  19.41 

2.4546 

19  44  55.0 

4.898 

11 

16  44  59.73 

2.4205 

21    9  12.5 

1.310 

11 

18  42  46.65 

2.4533 

19  39  57.4 

5.024 

12 

16  47  25.04 

2.4232 

21   10  27.3 

1.182 

12 

18  45  13.81 

2.4520 

19  34  52.1 

5.152 

13 

16  49  50.52 

2.4259 

21  11  34.4 

1.053 

13 

18  47  40.89 

2.4505 

19  29  39.2 

5.978 

14 

16  52  16.15 

2.4284 

21  12  33.7 

0.923 

14 

18  50    7.87 

2.4489 

19  24  18.8 

5.404 

15 

16  54  41.93 

2.4309 

21  13  25.2 

0.794 

15 

18  52  34.76 

2.4173 

19  18  50.8 

5.599 

16 

16  57    7.86 

2.4334 

21  14    9.0 

0.665 

16 

18  55    1.55 

2.4457 

19  13  15.3 

5.653 

17 

16  59  33.94 

2.4357 

21  14  45.0 

0.534 

17 

18  57  28.24 

2.4439 

19    7  32.4 

5.777 

18 

17    2    0.15 

2.4379 

21  15  13.1 

0.403 

18 

18  59  54.82 

2.4491 

19    1  42.1 

5.900 

19 

17    4  26.49 

2.4401 

21  15  33.3 

0.272 

19 

19    2  21.29 

2.4402 

18  55  44.4 

6.022 

20 

17    6  52.96 

2.4422 

21  15  45.7 

0.141 

20 

19    4  47.65 

2.4384 

18  49  39.4 

6.144 

21 

17    9  19.55 

9.4442 

21  15  50.2 

-0.009 

21 

19    7  13.90 

9.4365 

18  43  27.1 

6.265 

22 

17  11  46.26 

2.4460 

21  15  46.8 

+  0.124 

22 

19    9  40.03 

2.4344 

18  37    7.6 

6.385 

23 

17  14  13.07 

F] 

9.4478 

EtlDA^ 

S.21  15  35.4 
Y  2. 

0.257 

23 

19  12    6.03 
SI 

9.4392 

JNDA 

S.18  30  40.9 
Y  4. 

6.505 

0 

17  16  39.99 

9.4495 

S.21  15  16.0 

0.390 

0 

19  14  31.90 

9.43(11 

S.18  24    7.0 

6.694  ; 

1 

17  19    7.01 

9.4519 

21  14  48.6 

0.522 

1 

19  16  57.64 

9.4279 

18  17  26.0 

6.749 

2 

17  21  34.13 

9.4527 

21  14  13.3 

0.655 

2 

19  19  23.25 

2.4257 

18  10  38.0 

6.859 

3 

17  24    1.33 

2.4541 

21  13  30.0 

0.788 

3 

19  21  48.73 

2.4235 

18    3  43.0 

6.975 

4 

17  26  28.62 

2.4555 

21  12  38.7 

0.922 

4 

19  24  14.07 

2.4212 

17  56  41.0 

7.001 

5 

17  28  55.9? 

2.4567 

21  11  39.4 

1.056 

5 

19  26  39.27 

2.4188 

17  49  32.1 

7.205 

G 

17  31  23.43 

2.4579 

21  10  32.0 

1.190 

6 

19  29    4.32 

2.4164 

17  42  16.4 

7.318 

7 

17  33  50.94 

9.4590 

21     9  16.6 

1.323 

7 

19  31  29.23 

2.4139 

17  34  53.9 

7.431 

8 

17  36  18.51 

2.4599 

21    7  53.2 

1.457 

8 

19  33  53.99 

2.4113 

17  27  24.6 

7JJ43 

9 

17  38  46.13 

2.4607 

21     6  21.7 

1.592 

9 

19  36  18.59 

2.4088 

17  19  48.7 

7.653 

10 

17  41  13.80 

2.4616 

21    4  42.2 

1.726 

10 

19  38  43.04 

2.4069 

17  12    6.2 

7.763 

11 

17  43  41.52 

2.4624 

21     2  54.6 

1.861 

11 

19  41    7.33 

2.4035 

17    4  17.1 

7.879 

12 

17  46    9.29 

2.4631 

21    0  58.9 

1.995 

12 

19  43  31.46 

2.4006 

16  56  21.5 

7.981 

13 

17  48  37.09 

2.4635 

20  58  55.2 

2.128 

13 

19  45  55.43 

2.3982 

16  48  19.4 

8.088 

14 

17  51     4.91 

2.4639 

20  56  43.5 

2.262 

14 

19  48  19.24 

2.3954 

16  40  10.9 

8.193 

15 

17  53  32.76 

2.4643 

20  54  23.7 

9.397 

15 

19  50  42.88 

2.3927 

16  31  56.2 

6.998  1 

16 

17  56    0.63 

2.4646 

20  51  55.9 

9^31 

16 

19  53    6^6 

2.3899 

16  23  35.2 

8.402 

17 

17  58  28  51 

2.4647 

20  49  20.0 

2.665 

17 

19  55  29.67 

2.3871 

16  15    8.0 

8.505 

18 

18    0  56.40 

2.4648 

20  46  36.1 

9.798 

18 

19  57  52.81 

2.3849 

16    6  34.6 

8.607 

19 

18    3  24.29 

9.4648 

20  43  44.2 

2.932 

19 

20    0  15.78 

2.3814 

15  57  55.1 

8.707 

20 

18    5  52.18 

2.4647 

20  40  44.3 

3.065 

20 

20    2  38.58 

2.3785 

15  49    9.7 

8.807 

21 

18    8  20.06 

2.4646 

20  37  36.4 

3.198 

21 

20    5     1.20 

2.3756 

15  40  18.3 

8.906 

22 

18  10  47.93 

2.4642 

20  34  20.5 

3.331 

22 

20    7  23.65 

2.3727 

15  31  21.0 

9.003 

23 

18  13  15.77 

2.4638 

l     20  30  56.7 

3.463 

23 

20    9  45.92 

2.3698 

15  22  17.9 

9.099 

j_24 

18  15  43.59 

2.4634 

S.20  27  24.9 

3.598 

24 

20  12    8.02 

2.3669 

S.  15  13    9.1 

9.194 

VI. 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Sight  Aieentfon. 

D;ft 
forlm. 

Declination. 

Diff. 
forlm. 

Hoar. 

Sight  Afoenakm. 

ma. 

forlm. 

Declination. 

Dift 
for  1  m. 

M< 

3NDA 

T  5. 

WEDNESDAY  7. 

h    m       s 

8 

O         t        ll 

// 

h    m       8 

8 

O          t         II 

a 

0 

20  12    8.02 

94689 

8.15  13    9.1 

9.194 

0 

22    2  27.12 

9.9380 

8.  6  24  42.6 

19.346 

I 

20  14  29.95 

9.3639 

15    3  54.6 

9.969 

1 

22    4  41.34 

94361 

6  12  20.8 

19.361 

2 

20  16  51.69 

8.3808 

14  54  34.4 

9.389 

2 

22    6  55.45 

94349 

5  59  56.9 

19.415 

3 

20  19  1&25 

94578 

14  45    8.7 

9.473 

3 

22    9    9.45 

94394 

5  47  31.0 

19.447 

4 

20  21  34.63 

9.3549 

14  35  37.6 

9.564 

4 

22  11  23.34 

94307 

5  35    3.2 

19.478 

5 

20  23  55.84 

94590 

14  26    1.0 

90)54 

5 

22  13  37.13 

94989 

5  22  33.6 

19.507 

6 

20  26  16.87 

9.3490 

14  16  19.1 

9.749 

6 

22  15  50.81 

94979 

5  10    2.3 

19436 

7 

20  28  37.72 

9.3460 

14    6  31.9 

9.830 

7 

22  18    4.39 

94955 

4  57  29;) 

19463 

8 

20  30  58.39 

9.3430 

13  56  39.5 

9.916 

8 

22  20  17.87 

94939 

4  44  54.7 

19490 

9 

20  33  18.88 

94400 

13  46  42.0 

100)01 

9 

22  22  31.26 

94983 

4  32  18.5 

19415 

10 

20  35  39.19 

94370 

13  36  39.4 

10.085 

10 

22  24  44.55 

9.9908 

4  19  40.9 

19.638 

11 

20  37  59.32 

9.3340 

13  26  31.8 

10.167 

11 

22  26  57.76 

94194 

4    7    1.9 

19461 

12 

20  40  19.27 

9.3310 

13  16  19.3 

10.949 

12 

22  29  10.88 

94180 

3  54  21.6 

19.689 

13 

20  42  39.04 

9.3981 

13    6    1.9 

10.399 

13 

22  31  23.92 

94167 

3  41  40.1 

19.709 

14 

20  44  58.64 

9.3958 

12  55  39.8 

10.407 

14 

22  33  36.88 

94153 

3  28  57.4 

19.790 

15 

20  47  18.06 

9.3999 

12  45  13.0 

10.485 

15 

22  35  49.76 

94141 

3  16  13.7 

19.737 

16 

20  49  37.30 

9.3199 

12  34  41.6 

10.569 

16 

22  38    2.57 

94199 

3    3  29.0 

19.759 

17 

20  51  56.36 

94189 

12  24    5.6 

10.637 

17 

22  40  15.31 

94117 

2  50  43.4 

19.767 

18 

20  54  15.25 

94133 

12  13  25.2 

10.710 

18 

22  42  27.98 

94106 

2  37  56.9 

19.781 

19 

20  56  33.96 

9.3104 

12    2  40.4 

10.783 

19 

22  44  40.58 

94096 

2  25    9.7 

19.793 

30 

20  58  52.50 

9.3076 

11  51  51.2 

10.855 

20 

22  46  53.13 

94087 

2  12  21.8 

19.804 

21 

21     1  10.87 

9.3047 

1 1  40  57.8 

10.995 

21 

22  49    5.62 

94078 

1  59  33.2 

19.814 

22 

21    3  29.07 

9.3018 

11  30    0.2 

10.994 

22 

22  51  18.06 

94069 

I  46  44.1 

19499 

23 

21    5  47.09 
TU 

9.9989 

ESD^ 

8.11  18  58.5 
LT  6. 

110)69 

23 

22  53  30.45 
TH1 

94060 

[JE8D 

8.  1  33  54.5 
AT  8. 

19430 

0 

21    8    4.94 

9.9969 

8.11    7  52.7 

11.199 

0 

22  55  42.78 

9.9059 

8.  1  21    4.5 

19436 

1 

21  10  22.63 

9.9934 

10  56  43.0 

11.194 

1 

22  57  55.07 

9.9045 

1    6  14.2 

19441 

2 

21  12  40.15 

94906 

10  45  29.4 

11.958 

2 

23    0    7.32 

94038 

0  55  23.6 

19.844 

3 

21  14  57.50 

94878 

10  34  12.0 

11.391 

3 

23    2  19.53 

94039 

0  42  32.9 

19446 

4 

21  17  14.69 

94851 

10  22  50.}) 

11.389 

4 

23    4  31.71 

9.9097 

0  29  42.1 

19447 

5 

21  19  31.72 

9.9895 

10  11  26.1 

11.449 

5 

23    6  43.86 

94099 

0  16  51.2 

19447 

6 

21  21  48.59 

9.9798 

9  59  57.8 

11.501 

6 

23    8  55.97 

94017 

8.  0    4    0.4 

19.846 

7 

21  24    5.30 

9.9779 

9  48  26.0 

11.559 

7 

23  11    8.06 

94013 

N.  0    8  50.3 

19.843 

8 

21  26  21.85 

94746 

9  36  50.7 

11.616 

8 

23  13  20.13 

94010 

0  21  40.8 

19430 

9 

21  28  38.25 

94791 

9  25  12.1 

11.871 

9 

23  15  32.18 

94007 

0  34  31.0 

19.834 

10 

21  30  54.50 

94886 

9  13  30.2 

11.795 

10 

23  17  44.21 

9.9004 

0  47  20.9 

19498 

11 

21  33  10.60 

9.9670 

9    I  45.1 

11.777 

11 

23  19  56.23 

94009 

1    0  10.4 

19.891 

12 

21  35  26.54 

9.9645 

8  49  56.9 

11.899 

12 

23  22    8.24 

9.9009 

1  12  59.4 

19.811 

13 

21  37  42.34 

3.9691 

8  38    5.6 

11.879 

13 

23  24  20.25 

9.9001 

1  25  47.8 

19.809 

14 

21  39  58.00 

9.9597 

8  26  11.4 

11.997 

14 

23  26  32.25 

94000 

1  38  35.6 

19.791 

15 

21  42  13.51 

9.9574 

8  14  14.3 

11.975 

15 

23  28  44.25 

94001 

1  51  22.7 

19.778 

16 

21 .44  28.88 

94551 

8    2  14.4 

19.099 

16 

23  30  56.26 

24008 

2    4    9.0 

19.765 

17 

21  46  44.12 

9.9598 

7  50  11.7 

19.067 

17 

23  33    8.27 

94003 

2  16  54.5 

19.750 

18 

21  48  59.22 

94506 

7  38    6.3 

19.111 

18 

23  35  20.29 

94005 

2  29  39.0 

19.734 

19 

21  51  14.18 

94483 

7  25  58.4 

19.153 

19 

23  37  32.33 

94007 

2  42  22.5 

19.717 

20 

21  53  29.02 

94489 

7  13  48.0 

19.194 

20 

23  39  44.38 

94010 

2  55    5.0 

19.698 

21 

21  55  43.73 

9.9449 

7    1  35.1 

19.935 

21 

23  41  56.45 

94013 

3    7  46.3 

19.678 

22 

21  57  58.32 

9.9491 

6  49  19.8 

19.973 

22 

23  44    8.54 

94017 

3  20  26.4 

19.657 

23 

22    0  12.78 

9.9400 

6  37    2.3 

19410 

23 

23  46  20.66 

9.9099 

3  33    5.2 

19.636 

24 

22    2  27.12 

2.2380 

8.  6  24  42.6 

19.346 

24 

23  48  32.81 

9.9097 

N.  3  45  42.7 

19.613 
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VII. 


GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Right  Aieeinkm. 

Diir. 

for  In. 

Declination. 

Diff. 
for  1  m. 

Hour. 

Right  Aflotoskm. 

Diff. 
furlm. 

Declination. 

Diff. 
for  1  m. 

FJ 

RIDA1 

r  9. 

SUNDAY  11. 

h     m       n 

B 

O          1          II 

// 

h    m       h 

ii 

O          1          It 

a 

0 

23  48  32.81 

9.9087 

N.  3  45  42.7 

19413 

0 

1  35  41.79 

93753 

N.I  3    2    2.5 

10.199 

1 

23  50  44.99 

9.9033 

3  58  18.8 

19389 

1 

1  37  58.37 

9.9775 

13  12    7.9 

10.051 

2 

23  52  57.21 

93039 

4  10  53.4 

19369 

2 

1  40  15.09 

9.9797 

13  22    8.6 

9.971 

3 

23  55    9.46 

9.9045 

4  23  26.3 

10535 

3 

1  42  31.94 

93819 

13  32    4.4 

9.889 

4 

23  57  21.75 

9.9069 

4  &5  57.6 

19307 

4 

1  44  48.92 

9.9841 

13  41  55.3 

9307 

5 

23  59  34.09 

93000 

4  48  27.2 

19.478 

5 

1  47    6.03 

9.9863 

13  51  41.3 

9.795 

6 

0    1  46.47 

9.9066 

5    0  55.0 

19.448 

6 

1  49  23.27 

93885 

14    1  22.3 

9340 

7 

0    3  58.90 

9.9077 

5  13  21.0 

19.417 

7 

1  51  40.65 

93907 

14  10  58.1 

9354 

8 

0    6  11.39 

93068 

5  25  45.0 

193«3 

8 

1  53  58.16 

93999 

14  20  28.8 

9.468 

9 

0    8  23.93 

9.9095 

5  38    7.0 

19449 

9 

1  56  15.80 

9.9959 

14  29  54.3 

9381 

10 

0  10  36.53 

93105 

5  50  26.9 

19414 

10 

1  58  33.58 

93974 

14  39  14.5 

9393 

11 

0  12  49.19 

93116 

6    2  44.7 

19378 

11 

2    0  51.49 

93996 

14  48  29.5 

9305 

12 

0  15     1.91 

9.9196 

6  15    0.3 

19341 

12 

2    3    9.53 

93016 

14  57  39.1 

9.115 

13 

0  17  14.70 

9.9137 

6  27  13.6 

19309 

13 

2    5  27.70 

93040 

15    6  43;) 

9394 

14 

0  19  27.56 

93149 

6  39  24.6 

19.169 

14 

2    7  46.01 

93069 

15  15  42.0 

6339 

15 

0  21  40.49 

93161 

6  51  33.1 

19.191 

15 

2  10    4.45 

93084 

15  24  35.1 

8339 

16 

0  23  53.49 

93173 

7    3  39.1 

19.079 

16 

2  12  23.02 

93106 

15  33  22.6 

8.745 

17 

0  26    6.57 

93167 

7  15  42.6 

19.036 

17 

2  14  41.72 

93198 

15  42    4.5 

8350 

18 

0  28  19.73 

93900 

7  27  43.4 

11391 

18 

2  17    0.56 

93150 

15  50  40.6 

8354 

19 

0  30  32.97 

9.9914 

7  39  41.5 

11346 

19 

2  19  19.52 

93171 

15  59  11.0 

8.458 

20 

0  32  46.30 

93998 

7  51  36.9 

11.899 

20 

2  21  38.61 

93193 

16    7  35.6 

8360 

21 

0  34  59.71 

93949 

8    3  29.4 

11.851 

21 

2  23  57.83 

93914 

16  15  54.2 

8361 

22 

0  37  13.21 

93957 

8  15  19.0 

11.809 

22 

2  26  17.16 

93635 

16  24    6.9 

8.169 

23 

0  39  26.80 

SAT 

93973 

URDj 

N.  8  27    5.6 
1Y  10. 

11.751 

23 

2  28  36.65 
M0 

93955 

WDA1 

N.16  32  13.7 
£  12. 

8363 

0 

0  41  40.49 

93989 

N.  8  38  49.1 

11399 

0 

2  30  56.24 

S3975 

N.16  40  14.5 

7.969 

1 

0  43  54.27 

9.9305 

8  50  29.5 

11.647 

1 

2  33  15.95 

93996 

16  48    9.2 

7.A60 

2 

0  46    8.15 

93391 

9    2    6.7 

11.593 

2 

2  35  35.79 

93317 

16  55  57.7 

7.7S7 

3 

0  48  22.12 

9.9336 

9  13  40.7 

11.539 

3 

2  37  55.75 

93337 

17    3  40.0 

7353 

4 

0  50  36.20 

93355 

9  25  11.4 

11.483 

4 

2  40  15.83 

93356 

17  11  16.1 

7350 

5 

Q  52  50.38 

9.9373 

9  36  38.7 

11.495 

5 

2  42  36.02 

93375 

17  18  46.0 

7.446 

6 

0  55    4.67 

9.9391 

9  48    2.4 

11366 

6 

2  44  56.33 

93394 

17  26    9.6 

7340 

7 

0  57  19.07 

9.9409 

9  59  22.6 

11307 

7 

2  47  16.75 

93413 

17  33  26.8 

7.933 

8 

0  59  33.58 

93497 

10  10  39.3 

11.947 

8 

2  49  37.28 

93439 

17  40  37.5 

7.195 

9 

1     1  48.19 

93445 

10  21  52.3 

11.186 

9 

2  51  57.93 

93450 

17  47  41.8 

7.017 

10 

1     4    2.92 

93464 

10  33    1.6 

11.193 

10 

2  54  18.68 

93467 

17  54  89.6 

6308 

11 

I    6  17.76 

93483 

10  44    7.1 

11359 

11 

2  56  39.53 

93484 

18     1  30.8 

6.798 

12 

1     8  82.72 

9.9503 

10  55    8.7 

10393 

12 

2  59    0.49 

93509 

18    8  15.4 

6368    1 

13 

1   10  47.80 

93593 

11     6    6.3 

10397 

13 

3     1  21.55 

93519 

18  14  53.4 

6378 

14 

1  13    3.00 

93549 

11  17    0.0 

10361 

14 

3    3  42.71 

93535 

18  21  24.7 

6.467    ' 

15 

1   15  18.31 

93569 

11  27  49.6 

10.793 

15 

3    6    3.97 

93551 

18  27  49.4 

6355 

16 

1  17  33.75 

93563 

11  38  35.1 

10.793 

16 

3    8  25.32 

93566 

16  34    7.3 

6349 

17 

I  19  49.31 

93604 

11  49  16.4 

10.652 

17 

3  10  46.76 

93580 

18  40  18.4 

6.198 

18 

1  22    5.00 

93695 

1 1  59  53.4 

10.581 

18 

3  13    8.28 

93594 

18  46  22.6 

6313 

19 

1  24  20.81 

93646 

12  10  26.1 

10.508 

19 

3  15  29.89 

93608 

18  52  20.0 

5.899 

20 

1  26  36.75 

93667 

12  20  54.4 

10.435 

20 

3  17  51.58 

93699 

18  58  10.5 

5.783 

21 

1  28  52.82 

9.9689 

12  31  18.3 

10361 

21 

3  20  13.36 

9.3636 

19    3  54.0 

5.668 

22 

1  31     9.02 

9.9710 

12  41  37.7 

10384 

22 

3  22  35.21 

93648 

19    9  30.6 

5359 

23 

1  33  25.34 

93731 

12  51  52.4 

10.907 

23 

3  24  57.13 

93659 

19  15    0.2 

5.435 

24 

1  35  41.79 

93753 

N.I3    2    2.5 

10.139 

24 

3  27  19.12 

93671 

N.19  20  22.8 

5317 
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I                                               GBEENWIOH  MEAN  TIME. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right  Ascension. 

Biit 
far  In. 

Declination. 

Diffi 
for  1  m. 

Hoar. 

Right  Ajftoenston. 

DUE 
for  In. 

Declination. 

IMA 
for  1  m. 

tu: 

ESDA 

Y  13. 

THURSDAY  15. 

h    m       s 

s 

O         1         II 

// 

h    m       s 

8 

O          I         II 

a 

0 

3  27  19.12 

94671 

N.19  20  22.8 

6417 

0 

5  21     1.90 

94439 

N.21  14  44.6 

0477 

1 

3  29  41.18 

94669 

19  25  38.3 

5400 

1 

5  23  22.47 

94417 

21  14    6.4 

0.697 

2 

3  32    3.30 

£3698 

19  30  46.8 

5.069 

2 

5  25  42.90 

94393 

21  13  21.0 

0.817 

3 

3  34  25.49 

94769 

19  &5  48.1 

4463 

3 

5  28    3.18 

94368 

21  12  28.3 

0.937 

4 

3  36  47.73 

241711 

19  40  42.2 

4843 

4 

5  30  23.32 

9.3344 

21  11  28.5 

1.057 

5 

3  39  10.02 

84719 

19  45  29.2 

4.723 

5 

5  32  43.31 

94390 

21  10  21.5 

1.176 

6 

3  41  32^6 

94737 

19  50    9.0 

4403 

6 

5  35    3.16 

94995 

21    9    7.4 

1.294 

7 

3  43  54.75 

94735 

19  54  41.6 

4.489 

7 

5  37  22.85 

94968 

21    7  46.2 

1.412 

8 

3  46  17.18 

94749 

19  59    6.9 

4461 

8 

5  39  42.37 

94940 

21    6  17.9 

1430 

9 

3  48  39.65 

94746 

20    3  24.9 

4440 

9 

5  42    1.73 

94919 

21    4  42.6 

1447 

10 

3  51     2.16 

94753 

20    7  35.7 

4.118 

10 

5  44  20.92 

94164 

21    3    0.3 

1.763 

11 

3  53  24.69 

94768 

20  11  39.1 

3.996 

11 

5  46  39.94 

94156 

21    1  11.0 

1.879 

12 

3  55  47.25 

9.3763 

20  15  a5.2 

3474 

12 

5  48  58.79 

94197 

20  59  14.8 

1494 

13 

3  58    9.84 
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1.8389 

0  24  26.6 

10.718 

5 

12  44    8.25 

1.9900 

8  47  51.9 

10.097 

6 

11  16  17.84 

1.8399 

0  35    9.6 

10.717 

6 

12  46    3.54 

1.9931 

8  57  52.6 

9.997 

7 

11  18    8.20 

1.8396 

0  45  52.6 

10.716 

7 

12  47  59.02 

1.9969 

9    7  51.5 

9.966 

8 

11  19  58.59 

1.8401 

0  56  35.5 

10.714 

8 

12  49  54.69 

1.9994 

9  17  48.5 

9.935 

9 

11  21  49.01 

1.8406 

1    7  18.3 

10.719 

9 

12  51  50.55 

1.9396 

9  27  43.7 

9.903 

10 

1 1  23  39.46 

1.8411 

1  18    0.9 

10.709 

10 

12  53  46.60 

1.9359 

9  37  36.9 

9.870 

11 

11  25  29.94 

1.8417 

1  28  43.3 

10.706 

11 

12  55  42.86 

1.9393 

9  47  28.1 

9.837 

12 

11  27  20.46 

1.8434 

1  39  25.6 

10.709 

12 

12  57  39-32 

14)497 

9  57  17.3 

9.803 

13 

11  29  11.03 

1.8439 

1  50    7.6 

10.697 

13 

12  59  35.99 

t   (LMQ 

10    7    4.4 

9.766 

14 

11  31     1.64 

1.8439 

2    0  49.3 

10.699 

14 

13     1  32.87 

1.9497 

10  16  49.4 

9.733 

15 

1 1  32  52.30 

1.8447 

2  11  30.6 

10.686 

15 

13    3  29.95 

1.9539 

10  26  32.3 

9.697 

10 

11  34  43.01 

1.8457 

2  22  11.6 

10.680 

16 

13    5  27.25 

1.9568 

io  36  iao 

9.659 

17 

11  36  33.78 

1.8467 

2  32  52.2 

10.673 

17 

13    7  24.77 

1.9605 

10  45  51.4 

9.691 

18 

11  38  24.61 

1.8477 

2  43  32.3 

10.665 

18 

13    9  22.51 

1.9643 

10  55  27.5 

9.589 

19 

11  40  15.50 

1.8487 

2  54  12.0 

10.657 

19 

13  11  20.48 

1.9661 

11    5    1.3 

9.543 

20 

11  42    6.45 

1.8498 

3    4  51.2 

10.649 

20 

13  13  18.68 

1.9718 

11  14  32.7 

9.503 

21 

11  43  57.47 

1.8510 

3  15  29.9 

10.640 

21 

13  15  17.10 

1.9757 

11  24    1.7 

9.469 

22 

1 1  45  48.57 

1.8593 

3  26    8.0 

10.630 

22 

13  17  15.76 

1.9797 

11  33  26.2 

9.430 

23 

1 1  47  39.75 

1.8537 

3  36  45.5 

.  10.619 

23 

13  19  14.66 

1.9836 

11  42  52.1 

9.378 

24 

11  49  31.01 

1.8550 

S.  3  47  22.3 

10.608 

24 

13  21  13.79 

1.9876 

S.ll  52  13.5 

9.335 
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XI. 


GREENWICH  MEAN  TIME. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Right  Ascension. 

Diff. 
for  Ira. 

Declination. 

Dint 
for  1  m. 

Hour. 

Right  Aaoenaioo. 

Biff. 
forlm. 

Declination. 

Diff. 
fori  m. 

su 

NDA^ 

I  25. 

TUESDAY  27. 

h    m       s 

8 

O           1          It 

u 

h     m       a 

8 

O          1         II 

a 

0 

13  21  13.79 

1.9876 

S.11  52  13.5 

9.336 

0 

15    1  59.93 

9.9918 

S.18  13  56.5 

6.911 

1 

13  23  13.17 

1.9917 

12    1  32.3 

9.391 

1 

15    4  13.40 

9.3379 

18  20    6.5 

6.199 

2 

13  25  12.79 

1.9958 

12  10  48.4 

9.346 

2 

15    6  27.19 

9.3335 

18  26  11.2 

6.033 

3 

13  27  12.66 

1.9999 

12  20    1.8 

9.300 

3 

15    8  41.30 

3.3378 

18  32  10.5 

5.949  ■ 

4 

13  29  12.78 

3.0041 

12  29  12.4 

9.153 

4 

15  10  55.73 

3.9431 

18  38    4.3 

5.850 

5 

13  31  13.15 

3.0063 

12  38  20.2 

9.106 

5 

15  13  10.47 

3.9484 

18  43  52.5 

5.757 

6 

13  33  1378 

9.0197 

12  47  25.1 

9.057 

6 

15  15  25.54 

9.9538 

18  49  35.1 

5.663 

7 

13  35  14.67 

9.0170 

12  56  27.1 

9.008 

7 

15  17  40.93 

9.9591 

18  55  12.1 

5.569 

8 

13  37  15.82 

9.09J3 

13    5  26.1 

8.959 

8 

15  19  56.63 

9.9643 

19    0  43.4 

5.473 

9 

13  39  17.23 

3.0957 

13  14  22.2 

8.909 

9 

15  22  12.65 

&9696 

19    6    8.8 

5.375 

10 

13  41  18.91 

9.0309 

13  23  15.2 

8.857 

10 

15  24  28.98 

9.9748 

19  11  28.4 

5.977 

11 

13  43  20.86 

9.0347 

13  32    5.0 

8.804 

11 

15  26  45.63 

9.9801 

19  16  42.1 

5.178 

12 

13  45  23.08 

9.0399 

13  40  51.7 

8.751 

12 

15  29    2.59 

9.9859 

19  21  49.6 

5.078 

13 

13  47  25.57 

9.0438 

13  49  &5.2 

8.697 

13 

15  31  19.86 

9.9904 

19  26  51.5 

4.977 

14 

13  49  28.34 

9.0485 

13  58  15.4 

8.649 

14 

15  33  37.44 

9.3956 

19  31  47.1 

4.876 

15 

13  51  31.39 

3.0539 

14    6  52.2 

8.565 

15 

15  35  55.34 

9.3008 

19  36  36.6 

4.773 

16 

13  53  34.72 

9.0578 

14  15  25.6 

&599 

16 

15  38  13.54 

9.3059 

19  41  19.9 

4.669 

17 

13  55  38.33 

9.0685 

14  23  55.7 

8.479 

17 

15  40  32.05 

9.3110 

19  45  56.9 

4.564 

18 

13  57  42.22 

9.0673 

14  32  22.3 

8.413 

18 

15  42  50.86 

9.3160 

19  50  27.6 

4.456 

19 

13  59  46.40 

9.0791 

14  40  45.3 

8.353 

19 

15  45    9.97 

9.3910 

19  54  51.9 

4.359 

20 

14     1  50.87 

9.0770 

14  49    4.7 

8.998 

20 

15  47  29.38 

9.3961 

19  59    9.8 

4.943 

21 

14    3  55.64 

9.0819 

14  57  20.5 

8.339 

21 

15  49  49.10 

9.3311 

20    3  21.1 

4.134 

22 

14    6    0.70 

9.0866 

15    5  32.6 

6.170 

22 

15  52    9.11 

9.3359 

20    7  25.9 

4.095 

23 

14    8    6.05 
MC 

9.0917 

>NDA 

S.15  13  40.9 
Y  26. 

8.106 

23 

15  54  29.41 
WED 

9.3408 

NESI 

S.20  11  24.1 
>AY  28. 

3.915 

0 

14  10  11.70 

9.0967 

S.15  21  45.3 

8.049 

0 

15  56  50.01 

9.3457 

S.20  15  15.7 

3.804 

1 

14  12  17.65 

9.1017 

15  29  45.9 

7.978 

1 

15  59  10.89 

3.3504 

20  19    0.6 

3.699 

2 

14  14  23.90 

9.1067 

15  37  42.6 

7.919 

2 

16     1  32.06 

9.3559 

20  22  38.7 

3.578 

3 

14  16  30.45 

9.1117 

15  45  35.3 

7.844 

3 

16    3  53.52 

9^600 

20  26    9.9 

3.463 

4 

14  18  37.30 

3.1167 

15  53  23.9 

7.776 

4 

16    6  15.26 

9.3646 

20  29  34.2 

3.348 

5 

14  20  44.46 

3.1918 

16    1     8.4 

7.707 

5 

16    8  37.27 

9.3699 

20  32  51.6 

3^39 

6 

14  22  51.92 

3.1969 

16    8  48.8 

7.638 

6 

16  10  59.56 

9.3737 

20  36    2.0 

3.115 

7 

14  24  59.69 

9.1391 

16  16  25.0 

7.567 

7 

16  13  22.12 

9.3789 

20  39    5.4 

3.997 

8 

14  27    7.77 

9.1379 

16  23  56.8 

7  494 

8 

16  15  44.95 

9.3827 

20  42    1.7 

9.878 

9 

14  29  16.16 

9.1494 

16  31  24.3 

7.491 

9 

16  18    8.05 

9.3879 

20  44  50.8 

9.758 

10 

14  31  24.86 

9.1477 

16  38  47.4 

7.346 

10 

16  20  31.41 

9.3915 

20  47  32.7 

2.638 

31 

14  33  33.88 

3.1539 

16  46    6.1 

7.974 

11 

16  22  55.03 

9.3957 

20  50    7.4 

9.517 

12 

14  35  43.21 

3.1581 

16  53  20.3 

7.198 

12 

16  25  18.90 

9.3999 

20  52  34.8 

9.395 

13 

14  37  52.85 

9.1634 

17    0  29.9 

7.191 

13 

16  27  43.02 

9.4041 

20  54  54.8 

9.379 

14 

14  40    2.81 

3.1667 

17    7  34.8 

7.044 

14 

16  30    7.39 

9.4069 

20  57    7.4 

9.149 

15 

14  42  13.09 

3.1740 

17  14  35.1 

6.966 

15 

16  32  32.01 

9.4199 

20  59  12.7 

9.096 

16 

14  44  23.69 

9.1799 

17  21  30.7 

6.886 

16 

16  34  56.86 

9.4169 

21     1  10.5 

1.900 

17 

14  46  34.60 

9.1845 

17  28  21.4 

6.804 

17 

16  37  21.95 

9.4901 

21    3    0.7 

1.774 

18 

14  48  45.83 

9.1898 

17  35    7.2 

6.799 

18 

16  39  47.27 

9.4339 

21    4  43.4 

1.648 

19 

14  50  57.38 

9.1959 

17  41  48.1 

6.640 

19 

16  42  12.82 

9.4977 

21    6  18.5 

1.591 

20 

14  53    9.25 

3.3005 

17  48  24.0 

6.557 

20 

16  44  38.59 

9.4313 

21     7  45.9 

1.393 

21 

14  55  21.44 

3.3058 

17  54  54.9 

6.479 

21 

16  47    4.58 

3.4349 

21    9    5.6 

1.984 

22 

14  57  33.95 

94*119 

18    1  20.7 

6.386 

22 

16  49  30.78 

9.4384 

21  10  17.6 

1.135 

23 

14  59  46.78 

9.3165 

18    7  41.2 

6.999 

23 

16  51  57.19 

9.4419 

21  11  21.8 

1.006 

[24 

15    1  59.93 

2.2218 

S.18  13  56.5 

6.911 

24 

16  54  23.81 

9.4453 

S.21  12  18.3 

0.876 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  EIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Bight  Afloenaion. 

Diff: 

forlm. 

Declination. 

Diff. 
for  1  m. 

Honr. 

Bight  Ascension. 

Diff. 
forlm. 

Declination. 

Diff. 
for  1  m. 

THURSD, 

1Y2 

9. 

FRIDAY  30. 

h     m       a 

H 

O 

'    ji^ 

// 

li     m       h 

8 

Q          1          il 

// 

0 

16  54  23,81 

2.4453 

S.21 

12  J  8.3 

0.876 

0 

17  53  50.51 

9.4997 

S.20  54  36.4 

9J89 

1 

16  56  50.63 

9.4486 

21 

13    6.9 

0.744 

1 

17  56  20.52 

9^007 

20  52    9.3 

2.520 

2 

16  59  17.64 

9.4518 

21 

13  47.6 

0.619 

2 

17  58  50.60 

9.5017 

20  49  34.0 

9.658 

3 

17    1  44.84 

9.4549 

21 

14  20.4 

0.480 

3 

18    1  20.73 

9^096 

20  46  50.4 

9.796 

4 

17    4  12.23 

9.4579 

21 

14  45.2 

0.348 

4 

18    3  50.91 

9^034 

20  43  58.5 

9.934 

5 

17    6  39.79 

9.4608 

21 

15    2.1 

0.915 

5 

18    6  21.14 

9.5049 

20  40  58.3 

3.079 

6 

17    9    7.53 

9.4637 

21 

15  11.0 

-0.081 

6 

18    8  51.41 

9.5048 

20  37  49.8 

3.911 

7 

17  11  35.44 

9.4665 

21 

15  11.8 

+  0.053 

7 

18  11  21.71 

9.5053 

20  34  &3.0 

3.349 

8 

17  14    3.51 

9.4693 

21 

15    4.6 

0.187 

8 

18  13  52.04 

9.5057 

20  31    7.9 

3.487 

9 

17  16  31.75 

9.4719 

21 

14  49.3 

0.399 

9 

18  16  22.39 

9.5060 

20  27  34.6 

3.694 

10 

17  19    0.14 

9.4743 

21 

14  25.9 

0.457 

10 

18  18  52.76 

9^063 

20  23  53.0 

3.769 

11 

17  21  28.67 

9.4767 

21 

13  54.4 

0.593 

11 

18  21  23.14 

9.5064 

20  20    3.2 

3.899 

12 

17  23  57.34 

9.4790 

21 

13  14.7 

0.730 

12 

18  23  53.53 

9.5064 

20  16    5.1 

4.036 

13 

17  26  26.15 

9.4813 

21 

12  26.8 

0.666 

13 

18  26  23.91 

9.5068 

20  11  58.8 

4.179 

14 

17  28  55.10 

9.4835 

21 

11  30.7 

J  .009 

14 

18  28  54.29 

9.5069 

20    7  44.4 

4.308 

15 

17  31  24.17 

S.4855 

21 

10  26.5 

1.139 

15 

18  31  24.66 

9.5060 

20    3  21.8 

4.445 

J6 

17  33  53.36 

9.4874 

21 

9  14.0 

1.977 

16 

18  33  55.01 

9.5056 

19  58  51.0 

4.581 

17 

17  36  22.66 

9.4899 

21 

7  53.3 

1.414 

17 

18  36  25.33 

9.5059 

19  54  12.1 

4.716 

18 

17  38  52.07 

9.4910 

21 

6  24.3 

1.559 

18 

18  38  55.63 

9.5047 

19  49  25.1 

4.851 

19 

17  41  21.58 

9.4097 

21 

4  47.0 

1.690 

19 

18  41  25.90 

9.5041 

19  44  30.0 

4.985 

20 

17  43  51.19 

9.4943 

21 

3    1.5 

1.828 

20 

18  43  56.13 

9.5034 

19  39  26.9 

5.119 

21 

17  46  20.90 

9.4958 

21 

1    7.7 

1.966 

21 

18  46  26.31 

SU5097 

19  34  15.7 

5.959 

22 

17  48  50.69 

9.4979 

20  59    5.6 

9.104 

22 

18  48  56.45 

9.5018 

19  28  56.6 

5.385 

23 

17  51  20.56 

9.4985 

20  56  55.2 

9.943 

23 

18  51  26.53 

9.5008 

19  23  29.5 

5.517 

24 

17  53  50.51 

9.4997 

S.20  54  36.4 

9.389 

24 

18  53  56.55 

9.4998 

S.19  17  54.5 

5.649 

PHASI 

2S  OF 

THE  MOON. 

O  Full  Moon 
C  Last  Quar 

d 

h       m 

8    33.4 
5    10.1 

#  New  Mooi 

.    15 

6    33.4 

J>  First  Quai 

6      1.1 

O  Full  Mooi 

18      8.6 

• 

C  Perigee    . 

d       h     v 
6    18.8 

i 

C  Apogee    . 

21    15.5 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

• 
^§ 

l 

Name  and  Direction 
of  Object. 

Noon. 

P.  L. 

of 
Diff. 

mh. 

P.L. 

of 

Diff. 

vp». 

P.L. 

of 
Diff. 

IX* 

P.L. 

of 

dwt. 

Rejrulus 

W. 

O          *        II 

98  11  22 

9540 

O          1       II 

90  51  39 

9598 

101°  32  13 

9517 

O           1        II 

103  13    2 

9506 

Spica 

W. 

44  15  23 

2580 

45  56    9 

9508 

47  37  11 

9496 

49  18  30 

9485 

a  Aquilee 

E. 

58  35  52 

3194 

57    8  11 

3135 

55  40  44 

3149 

54  13  34 

3167 

Fomalhaut 

E. 

86  19    8 

9998 

84  48  53 

9969 

83  18  27 

9981 

81  47  51 

9974 

a  Pegasi 

E. 

104  20  57 

9696 

102  43  32 

9653 

101    5  49 

9640 

99  27  49 

9698 

2 

Spica 

W. 

57  48  58 

9431 

59  31  48 

9499 

61  14  51 

9419 

62  58    8 

9403 

a  Aquilee 

E. 

47    4  21 

3311 

45  40  22 

3355 

44  17  14 

3405 

42  55    3 

3463 

Fomalhaut 

E. 

74  13    4 

9956 

72  41  56 

9956 

71  10  48 

9958 

69  39  42 

9961 

a  Pegasi 

E. 

91  13  41 

9579 

89  34    7 

9569 

87  54  20 

9553 

86  14  20 

9544 

3 

Spica 

W. 

71  37  41 

9369 

73  22  11 

9355 

75    6  51 

9348 

76  51  41 

9641 

Airfares 

W. 

26  36  56 

9449 

28  19  21 

9433 

30    2    8 

9419 

31  45  16 

9405 

Fomalhaut 

E. 

62    5  56 

3004 

60  35  48 

3019 

59    5  59 

3037 

57  36  32 

3058 

a  Pegasi 

E. 

77  51  36 

9510 

76  10  37 

9504 

74  29  30 

9500 

72  48  17 

9497 

4 

Spica 

W. 

85  38    8 

9313 

87  23  49 

9307 

89    9  38 

9303 

90  55  33 

9999 

Aiitares 

W. 

40  25  12 

9355 

42    9  52 

9347 

43  54  43 

9340 

45  39  44 

9333 

Fomalhaut 

E. 

50  17    2 

3916 

48  51  12 

3961 

47  26  15 

3313 

46    2  19 

3379 

a  Pegasi 

E. 

64  21  15 

9469 

'  62  39  47 

9490 

60  58  20 

9499 

59  16  55 

9494 

a  Arietis 

E. 

107  17  18 

9355 

105  32  39 

9350 

103  47  52 

9345 

102    2  58 

9340 

5 

Spica 

W. 

99  46  31 

9983 

101  32  56 

9980 

103  19  25 

9978 

105    5  57 

9976 

Aiitares 

W. 

54  26  55 

9309 

56  12  41 

9306 

57  58  32 

9303 

59  44  27 

9300 

Fomalhaut 

E. 

39  22  16 

3604 

38    7  18 

3999 

36  54  28 

4073 

35  44    0 

4938 

a  Pegasi 

E. 

50  51  26 

9597 

49  10  51 

9539 

47  30  32 

9559 

45  50  31 

9567 

a  Arietis 

E. 

93  16  56 

9399 

91  31  29 

9390 

89  45  58 

9317 

88    0  24 

9316 

Sun 

E. 

132  38    8 

9585 

130  58  52 

9583 

129  19  33 

9580 

127  40  11 

9578 

6 

Spica 

W. 

113  59  11 

9970 

115  45  54 

9970 

117  32  38 

9970 

119  19  22 

9969  ' 

Autares 

W. 

68  34  59 

9990 

70  21  13 

9989 

72    7  28 

9969 

73  53  44 

9989 

a  Arietis 

E. 

79  12    5 

9311 

77  26  22 

9319 

75  40  40 

9319 

73  54  58 

9313 

Sun 

E. 

119  22  43 

9579 

117  43    9 

9571 

116    3  34 

9571 

114  23  59 

9571 

7 

Antares 

W. 

82  45    5 

9990 

84  31  19 

9991 

86  17  32 

9999 

88    3  43 

9993 

a  Aquilee 

W. 

37  22    7 

3610 

38  40  30 

3510 

40    0  43 

3493 

41  22  34 

3345 

a  Arietis 

E. 

65    6  54 

9391 

63  21  25 

9394 

61  36    0 

8397 

59  50  40 

9330 

Sun 

E. 

106    6    8 

9573 

104  26  36 

9574 

102  47    6 

9576 

101    7  38 

9577 

8 

Ad  tares 

W. 

96  54    6 

9309 

96  40    2 

9305 

100  25  54 

9308 

102  11  42 

9311 

aAquike 

W. 

48  31  13 

3071 

49  59  58 

3034 

51  29  29 

3000 

52  59  42 

9969 

a  Arietis 

E. 

51     5  21 

9353 

49  20  39 

9359 

47  36    5 

9366 

45  51  41 

9373 

Sun 

E. 

92  50  53 

9587 

91  11  40 

9590 

89  32  31 

9593 

87  53  26 

9595 

9 

a  Aquilee 

W. 

60  38  59 

9663 

62  12    5 

9848 

63  45  30 

9835 

65  19  12 

9895 

Fomalhaut 

W. 

36  39  55 

3984 

37  51  50 

3856 

39    5  54 

3746 

40  21  53 

3647 

a  Arietis 

E. 

37  12  41 

9493 

35  29  39 

9437 

33  46  57 

9453 

32    4  37 

9471 

Sun 

E. 

79  38  59 

9011 

78    0  19 

9015 

76  21  44 

9618 

74  43  14 

9699 

10 

a  Aquilee 

W. 

73  10  39 

9791 

74  45  19 

9787 

76  20    4 

9785 

77  54  52 

9784 

Fomalhaut 

W. 

47    4  40 

3304 

48  28  47 

3957 

49  53  49 

3914 

51  19  41 

3178 

a  Pegasi 

W. 

25  49  47 

3158 

27  16  47 

3069 

28  45  34 

9997 

30  15  51 

9936 
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GREENWICH  MEAN  TIME. 

LUNAB  DISTANCES. 

P.L. 

P.L. 

P.L. 

P.L. 

o  g 

Name  and  Direction 

Midnight. 

of 

xv*. 

of 

xvnih- 

of 

XXI*. 

of 

I* 

of  Object. 

Diflf. 

Difc 

Biff. 

Diff. 

0          l        n 

O          i        li 

O          I       I' 

O          1        it 

I 

Regulus 

W. 

104  54    7 

9485 

106  35  27 

9485 

108  17    1 

9475 

109  58  49 

9465 

Spica 

W. 

51    0    5 

9473 

52  41  56 

9469 

54  24    2 

9459 

56    6  23 

2449 

a  Aquito 

E. 

52  46  45 

3188 

51  20  21 

3919 

49  54  26 

3940 

48  29    4 

3973 

Fomalliaut 

E. 

80  17    6 

9966 

78  46  13 

9963 

77  15  14 

9960 

75  44  11 

9957 

a  Pegasi 

E. 

97  49  32 

9615 

96  10  58 

9603 

94  32    7 

9599 

92  53    1 

9569 

2 

Spica 

W. 

64  41  38 

9394 

66  25  21 

9386 

68    9  16 

9378 

69  S3  23 

9370 

a  AquilfB 

E. 

41  33  57 

3599 

40  14    5 

3608 

38  55  37 

3694 

37  38  44 

3797 

Fomalhaut 

E. 

68    8  40 

9965 

66  37  44 

9973 

65    6  57 

9981 

63  36  20 

9991 

a  Pegasi 

E. 

84  34    8 

9535 

82  53  44 

9598 

81  13  10 

9599 

79  32  27 

9516 

3 

Spica 

W. 

78  36  41 

9335 

80  21  50 

9398 

82    7    8 

9393 

83  52  34 

9317 

A  n  tares 

W. 

33  28  43 

9393 

a5  12  28 

9389 

36  56  29 

9379 

38  40  44 

9363 

Fomalhaut 

E. 

56    7  31 

3069 

54  38  59 

3110 

53  11     I 

3140 

51  43  40 

3176  | 

a  Pegasi 

E. 

71    6  50 

9494 

69  25  37 

9499 

67  44  12 

9489 

66    2  44 

9489 

4 

Spica 

W. 

92  41  34 

9995 

94  27  41 

9991 

96  13  53 

9988 

98    0  10 

9985 

Antare8 

W. 

47  24  55 

9328 

49  10  14 

9399 

50  55  41 

9317 

52  41  15 

9313 

Fomalhaut 

E. 

44  39  30 

3438 

43  17  56 

3513 

41  57  46 

3598 

40  39    9 

3694 

a  Pegasi 
a  Arietis 

E. 

57  35  34 

9499 

55  54  19 

9504 

54  13  12 

9511 

52  32  14 

9518 

E. 

100  17  57 

9336 

98  32  50 

9339 

96  47  37 

9398 

95    2  19 

9395 

5 

Spica 

W. 

106  52  32 

9974 

108  39    9 

9973 

110  25  48 

9979 

112  12  29 

9971 

Ajitares 

W. 

61  30  27 

9S97 

63  16  31 

9995 

65    2  38 

9994 

66  48  47 

9991 

Fomalhaut 

E. 

34  36  10 

4499 

33  31  15 

4649 

32  29  32 

4905 

31  31  21 

5906 

a  Pegasi 
a  Arietis 

E. 

44  10  51 

9565 

42  31  35 

9605 

40  52  47 

9699 

39  14  31 

9656 

E. 

86  14  48 

8315 

84  29  10 

9313 

82  43  30 

9319 

80  57  48 

9311 

Sun 

E. 

126    0  46 

9576 

124  21  18 

9574 

122  41  48 

9573 

121    2  16 

9579 

6 

Spica 

W. 

121    6    7 

9970 

122  52  51 

9970 

124  39  35 

9970 

126  26  18 

9979 

Antarea 

W. 

75  40    0 

9988 

77  26  17 

9988 

79  12  34 

9989 

80  58  50 

2289 

a  Arietis 

E. 

72    9  17 

9314 

70  23  38 

9315 

68  38     1 

9317 

66  52  26 

9319 

Sun 

E. 

112  44  24 

9571 

111    4  49 

9579 

109  25  15 

9579 

107  45  41 

9579 

7 

Ad  tares 

W. 

89  49  53 

9995 

91  36    0 

S996 

93  22    5 

9998 

95    8    7 

9300 

a  Aquilce 

W. 

42  45  54 

3976 

44  10  34 

3915 

45  36  25 

3169 

47    3  20 

3114  | 

a  Arietis 

E. 

58    5  24 

9333 

56  20  13 

9337 

54  35    8 

9343 

52  50  11 

9348 

Sun 

E. 

99  28  12 

9579 

97  46  48 

9581 

96    9  27 

9583 

94  30    9 

9565 

I 

8 

An  tares 

W. 

103  57  26 

9313 

105  43    6 

9317 

107  28  41 

9320 

109  14  11 

9324  ! 

joc  AquiJ® 

W. 

54  30  33 

9943 

56     I  57 

9919 

57  33  52 

9898 

59    6  14 

2880  ' 

a  Arietis 

E. 

44    7  27 

9381 

42  23  25 

9390 

40  39  36 

9400 

38  56    1 

9410  ' 

Sun 

E. 

86  14  24 

9598 

84  35  26 

9601 

62  56.33 

9604 

81  17  44 

9607 

9 

a  Aquita 

W. 

66  53    8 

9815 

68  27  17 

9807 

70    1  36 

9800 

71  36    4 

9795 

Fomalhaut 

W. 

41  39  37 

3560 

42  58  55 

3484 

44  19  37 

3416 

45  41  35 

3358 

a  Arietis 

E. 

30  22  43 

9499 

28  41  18 

9516 

27    0  27 

9545 

25  20  16 

2579 

Sun 

E. 

73    4  49 

9696 

71  26  30 

9630 

69  48  16 

9635 

68  10    8 

9639 

10 

a  Aquita 

W. 

79  29  41 

9783 

81    4  31 

9784 

82  39  20 

9786 

84  14    6 

2789 

Fomalhaut 

W. 

52  46  17 

8144 

54  13  33 

3115 

55  41  24 

3089 

57    9  47 

3066 

a  Pegasi 

W. 

31  47  24 

9886 

33  20    1 

9843 

34  53  33 

9806 

36  27  51 

9778 
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XV. 


GREENWICH  MEAN  TIME. 

LUNAfi  DISTANCES. 

u 

10 

Name  and  Direction 
of  Object. 

Noon. 

P.L. 

of 

Diff. 

TTTh. 

P.L. 

of 

Diff. 

VP» 

P.L. 
of 

Diff. 

LX* 

P.L. 

of 

Diff. 

Sun 

E. 

O           1         II 

66  32    6 

9644 

Oil' 

64  54  11 

9649 

O          1        II 

63  16  22 

9654 

Q          l         U 

61  38  40 

8058 

11 

a  Aquilee 

Fomalhaut 

aPegasi 

Sun 

W. 
W. 
W. 
E. 

85  48  48 
58  38  38 
38    2  48 
53  31  53 

8792 
3047 
9753 
9687 

87  23  26 
60    7  53 
39  38  18 
51  54  55 

9796 
3099 
9731 
9699 

88  57  59 
61  37  30 
41  14  17 
50  18    5 

3801 
3013 
9713 
9698 

90  32  25 
63    7  27 
42  50  39 
48  41  23 

3808 
9999 

3698  ! 
9705  ' 

12 

Fooialfaaut 
aPegasi 

Sun 

W. 
W. 

E. 

70  40  34 
50  56  29 
40  40  10 

9960 
9665 
9741 

72  11  37 
52  34    9 
39    4  24 

9956 
9659 
9749 

73  42  45 
54  11  53 

37  28  49 

3954 
3649 
3756 

75  13  55 
55  49  41 
35  53  24 

9953 
9648 
9766 

13 

Fomalhaut 
aPegasi 

Sun 

W. 
W. 
E. 

82  49  39 
63  58  43 
27  59  15 

9964 
9655 

9819 

84  20  37 
65  36  23 
26  25    3 

9969 
9658 
3899 

85  51  28 
67  13  59 
24  51    4 

3976 
3663 
3834 

87  22  11 
68  51  29 
23  17  20 

9983 
3667 
8845 

17 

Sun 
Mars 
Regulus 
Spica 

W. 
E. 
E. 
E. 

20  47    6 
35  58  58 
41  48  38 
95  28  38 

3175 
3100 
9860 
9810 

22  13  45 
34  30  48 
40  15  28 
93  54  23 

3185 
3118 
9873 
9891 

23  40  12 
33    3    0 
38  42  35 
92  20  23 

3195 
3137 
3888 

3839 

25    6  27 
31  35  35 
37  10    1 
90  46  37 

3904 
3157 
8904 
3844 

18 

Sun 

Reguliis 

Spica 

W. 

E. 

E. 

32  14  44 
29  32  16 
83    1  18 

3956 
9969 
9roW> 

33  39  47 

28     1  49 
81  28  54 

3966 
3009 
9907 

35    4  33 

26  31  48 
79  56  44 

3376 
3031 
3916 

36  29  17 
25    2  14 
78  24  46 

3987 
3055 
9987 

19 

Sun 
Pollux 
Spica 
Airfares 

W. 

w. 

E. 
E. 

43  29  40 

22  51  29 

70  47  57 

116  11    6 

3334 
3509 
9971 
9993 

44  53  12 

24  11  43 

69  17    8 

114  40  45 

3343 
3458 
9980 
3001 

46  16  34 

25  32  54 

67  46  30 

113  10  34 

3351 
3416 
3989 
3009 

47  39  47 

26  54  52 

66  16    3 

111  40  33 

3359 
3381 
9997 
3017 

20 

Sun 

Pollux 

Venus 

Spica 

Antares 

W. 

W. 

W. 

E. 

E. 

54  33  36 
33  52  38 
25  10  33 
58  46    4 
104  12  36 

3394 
3379 
3695 
3030 
3049 

55  55  59 
35  17  14 
26  28  40 
57  16  29 
102  43  24 

3401 
3366 
9690 
3035 
3054 

57  18  14 
36  42    5 
27  46  53 
55  47    0 
101  14  18 

3408 
3956 
3616 
3041 
3060 

58  40  22 
38    7    8 
29    5  11 
54  17  38 
99  45  19 

3413 
3347  i 
3613 
3046 
3065 

21 

Sun 

Pollux 

Venus 

Spica 

Antares 

W. 

W. 

W. 

E. 

E. 

65  29  44 

45  14  34 
35  37  23 

46  52  13 
92  21  43 

3439 
3916 
3609 
3065 
3089 

66  51  24 
46  40  24 
36  55  55 
45  23  21 
90  53  12 

3435 
3911 
3600 
3068 

3065 

68  13    1 
48    6  20 
38  14  29 
43  54  32 
89  24  44 

3438 
3307 
3598 
3069 
3087 

69  34  35 
49  32  21 
39  33    5 
42  25  45 

87  56  19 

3438 
3903 
3598 
3078 
3089 

22 

Sun 

Pollux 

Venus 

Mars 

Regulus 

Spica 

Antares 

W. 

W. 

W. 

W. 

W. 

E. 

E. 

76  22    8 
56  43  42 
46    6  33 
22  54  46 
19  45  29 
35    2  15 
80  34  33 

<M40 
3181 
3585 
3471 
3953 
3073 
3091 

77  43  39 
58  10  14 
47  25  24 
24  15  43 
21  10  36 
33  33  33 
79    6  12 

9439 
3177 
3589 
3450 
3998 
3073 
3090 

79    5  11 
59  36  51 
48  44  18 
25  37    3 
22  36  12 
32    4  50 
77  37  50 

3438 
3179 
3579 
3433 
3906 
3071 
3088 

80  26  45 
61     3  34 
50    3  15 
26  58  42 
24    2  12 
30  36    5 
76    9  26 

3435 
3166 
3576 
3417 
3190 
3069 
3087 

23 

Sun 
Pollux 

Venus 
Mars 

W. 
W. 
W. 
W. 

87  15  27 
68  18  48 
56  39  14 
33  50  55 

3415 
3137 
3549 
3356 

88  37  26 
69  46  13 
57  58  44 
35  14    2 

3410 
3131 
3549 
3345 

89  59  31 
71  13  45 
59  18  22 

36  37  22 

3405 
3184 
3535 
3333 

91  21  42 
72  41  25 

60  38    7 
38    0  55 

3389 

3117 
3538 
3383 
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GREENWICH  MEAN  TIME. 

• 

LUNAR  DISTANCES. 

5 

P.L. 

PL. 

P.L. 

P.L. 

Name  and  Direction 

Midnight 

of 

xv*. 

of 

xvm* 

of 

XXI*. 

of 

of  Object. 

DfaT. 

Diff. 

Diff. 

Diff. 

O           1        II 

O           /        // 

Q          1        II 

O          1         It 

10 

SUH 

E. 

60    1    4 

9663 

58  23  35 

9669 

56  46  14 

9675 

55    9    0 

2680 

11 

a  Aquilffl 

W. 

92    6  43 

9815 

93  40  52 

9899 

95  14  51 

9831 

96  48  39 

9840 

Fomalhaut  . 

W. 

64  37  41 

2988 

66    8    9 

2979 

67  38  48 

9971 

69    9  37 

2965  1 

aPegasi 

W. 

44  27  21 

8686 

46    4  20 

9676 

47  41  32 

9667 

49  18  56 

2660  ! 

Sun 

E. 

47    4  50 

9712 

45  28  26 

9719 

43  52  11 

2796 

42  16    6 

2733 

13 

Fomalhaut 

W. 

76  45    7 

9953 

78  16  19 

9954 

79  47  29 

2957 

81  18  36 

2960 

a  Pegasi 

W. 

57  27  31 

9646 

59    5  21 

9646 

60  43  11 

2649 

62  20  59 

2652 

Suit 

E. 

34  18  11 

9774 

32  43    9 

9783 

31    8  19 

• 

2799 

29  33  41 

2801 

13 

Fomalhaut 

W. 

88  52  45 

9991 

90  23    9 

3001 

91  53  21 

3010 

93  23  21 

3021 

aPegasi 

W. 

70  28  53 

9673 

72    6    9 

2879 

73  43  17 

2685 

75  20  17 

2692 

Sun 

E. 

21  43  51 

9858 

20  10  38 

9879 

18  37  43 

9687 

17    5    7 

2903 

17 

Sun 

W. 

26  32  31 

3914 

27  58  23 

3995 

29  24    2 

3236 

30  49  29 

3246 

Mars 

E. 

30    8  34 

3178 

28  41  59 

3901 

27  15  51 

3995 

25  50  12 

3252  ' 

Regulus 

E. 

35  37  47 

9990 

34    5  53 

9935 

32  34  19 

2952 

31    3    6 

2970 

Spica 

E. 

89  13    6 

9855 

87  39  49 

9665 

86    6  45 

2876 

84  33  55 

2886 

18 

Su« 

W. 

37  53  44 

3396 

39  18    0 

3308 

40  42    4 

3316 

42    5  57 

3395 

Regulus 
Spica 

E. 

23  33    9 

3081 

22    4  36 

3110 

20  36  39 

3145 

19    9  24 

3186 

E. 

76  53    1 

9936 

75  21  28 

9945 

73  50    6 

2954 

72  18  56 

2963  | 

19 

Sun 

W. 

49    2  50 

3367 

50  25  44 

3375 

51  48  29 

3382 

53  11     6 

3388 

Pollux 

W. 

28  17  30 

3359 

29  40  41 

3399 

31    4  19 

ano 

32  28  19 

3394 

Spica 

E. 

64  45  46 

3004 

63  15  38 

3010 

61  45  38 

3018 

60  15  47 

3024 

Antares 

E. 

110  10  41 

3093 

108  40  57 

3030 

107  11  22 

3037 

105  41  55 

3043 

20 

Sun 

W. 

60    2  24 

3417 

61  24  21 

3439 

62  46  13 

3495 

64    8    1 

3430 

Pollux 

W. 

39  32  21 

3940 

40  57  43 

3933 

42  23  13 

3327 

43  48  50 

3221 

Venus 

W. 

30  23  32 

3610 

31  41  56 

3607 

33    0  23 

3605 

34  18  52 

3603 

Spica 

E. 

52  48  22 

3051 

51  19  12 

3056 

49  50    8 

3059 

48  21     8 

3063 

Ail  tares 

E. 

96  16  26 

3069 

96  47  38 

3073 

95  18  55 

3077 

93  50  17 

3080  ■ 

21 

Sun 

W. 

70  56    7 

9440 

72  17  38 

3441 

73  39    8 

3441 

75    0  38 

3441 

Pollux 

W. 

50  58  27 

3198 

52  24  38 

3194 

53  50  54 

3190 

55  17  15 

3185  | 

Venus 

W. 

40  51  42 

3596 

42  10  21 

3594 

43  29    2 

3591 

44  47  46 

3568  ! 

Spica 

E. 

40  57    1 

3073 

39  28  19 

3074 

37  59  38 

3074 

36  30  57 

3073 

Aii  tares 

E. 

86  27  56 

3091 

84  59  35 

3091 

a3  31  14 

3091 

82    2  54 

3091 

22 

Sun 

W. 

81  48  22 

3432 

83  10    2 

3429 

84  31  46 

3425 

85  53  34 

3421 

Pollux 

W. 

62  30  24 

3161 

63  57  20 

3156 

65  24  22 

3150 

66  51  31 

3143 

Venus 

W. 

51  22  16 

3571 

52  41  22 

3565 

54    0  34 

3561 

55  19  51 

3555 

Mars 

W. 

28  20  39 

3403 

29  42  52 

3391 

31     5  19 

3379 

32  28    0 

3366 

Regulus 
Spica 

W. 

25  28  33 

3175 

26  55  12 

3161 

28  22    8 

3146 

29  49  19 

3137 

E. 

29    7  18 

3067 

27  38  28 

3065 

26    9  35 

3061 

24  40  38 

3058 

Antares 

E. 

74  41     0 

3084 

73  12  31 

3081 

71  43  58 

3078 

70  15  22 

3074 

23 

Sun 

W. 

92  44    0 

3399 

94    6  26 

3384 

95  29    1 

3376 

96  51  45 

3367 

Pollux 

W. 

74    9  14 

3109 

75  37  13 

3101 

77    5  22 

3092 

78  as  41 

3084 

Venus 

W. 

61  58    0 

3520 

63  18    2 

3512 

64  38  13 

3503 

65  58  34 

3493  ' 

Mars 

W. 

39  24  40 

3319 

40  48  38 

3300 

42  12  49 

3290 

43  37  12 

3278 
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GREENWICH  MEAN  TIME. 

* 

i 

LUNAR  DISTANCES. 

• 

P.L. 

P.L. 

P.L. 

P.L. 

*i 

Name  and  Direction 

Noon. 

of 

hp>. 

of 

VPx. 

of 

IX^ 

of 

»* 

of  Object. 

Diff. 

Diff. 

Diff. 

Diff. 

23 

Regulus 

W. 

0         #        // 

31  16  44 

3135 

O          1         It 

32  44  23 

3114 

Q          t         II 

34  12  15 

3104 

35  40  20 

3008 

Spica 

E. 

23  11  37 

3054 

21  42  31 

3050 

20  13  20 

3045 

18  44    3 

3040 

Ail  tares 

E. 

68  46  41 

3070 

67  17  55 

3066 

65  49    4 

3061 

64  20    7 

3056 

24 

Sun 

W. 

98  14  39 

3358 

99  37  43 

3350 

101    0  57 

3339 

102  24  23 

3330 

Pollux 

W. 

80    2  10 

3075 

81  30  50 

3065 

82  59  42 

3056 

84  28  46 

3045  i 

Venus 

W. 

C7  19    6 

68  39  48 

3473 

70    0  42 

3463 

71  21  48 

3455 

MAR8 

W. 

45    1  49 

3906 

46  26  40 

3255 

47  51  44 

3944 

49  17     1 

3332 

Regulus 

W. 

43    4    0 

3039 

44  33  24 

3099 

46    3    1 

3018 

47  32  52 

3006 

Antares 

E. 

56  53  30 

3023 

55  23  45 

3015 

53  53  51 

3007 

52  23  47 

2999 

a  Aquilce 

E. 

108  29  33 

3461 

107    8  25 

3445 

105  46  59 

3429 

104  25  15 

3413 

25 

Son 

W. 

109  24  39 

3971 

110  49  24 

3959 

112  14  24 

3946 

113  39  39 

3939 

Pollux 

W. 

91  57  18 

9991 

93  27  42 

9980 

94  58  20 

2968 

96  29  13 

9955 

Venus 

W. 

78  10  31 

3391 

79  32  58 

3377 

80  55  41 

3363 

82  18  40 

3350 

MAR8 

W. 

56  27  10 

3167 

57  53  59 

3153 

59  21    4 

3139 

60  48  26 

3195 

Regulus 

W. 

55    5  48 

3945 

56  37  10 

9933 

58    8  48 

9919 

59  40  43 

9905 

Antares 

E. 

44  50  43 

9953 

43  19  31 

9943 

41  48    7 

9934 

40  16  31 

2924 

a  Aquilee 

E. 

97  32  14 

3338 

96    8  46 

3334 

94  45    2 

3310 

93  21    2 

3995 

26 

Sun 

W. 

120  50    2 

3160 

122  16  59 

3144 

123  44  15 

3199 

125  11  49 

3114 

Pollux 

W. 

J04    7  36 

9891 

105  40    6 

9879 

107  12  52 

9866 

108  45  55 

2852 

Venus 

W. 

89  17  44 

3974 

90  42  26 

3958 

92    7  27 

3249 

93  32  47 

3335 

Mars 

W. 

68    9  44 

3049 

69  38  56 

3034 

71    8  27 

3018 

72  38  18 

3001 

Regulus 

W. 

67  24  47 

9833 

68  58  32 

9818 

70  32  36 

9803 

72    7    0 

9788 

Antares 

E. 

32  35  26 

9877 

31    2  38 

S869 

29  29  40 

9863 

27  56  33 

9857 

a  Aquilee 

E. 

86  17    1 

3999 

84  51  26 

3317 

83  25  37 

3905 

81  59  34 

3193 

27 

Sun 

W. 

132  34  31 

3033 

134    4    3 

3016 

135  33  56 

3000 

137    4    9 

9983 

Venus 

W. 

100  44  22 

3141 

102  11  42 

3194 

103  39  22 

3107 

105    7  23 

3090 

Mars 

W. 

80  12  38 

9919 

81  44  33 

9903 

83  16  49 

9685 

84  49  27 

9868 

Regulus 

W. 

80    4    4 

9708 

81  40  33 

9699 

83  17  22 

9677 

84  54  33 

9660 

Spica 

W. 

26    3  29 

9691 

27  40  21 

9675 

29  17  35 

9658 

30  55  11 

9642 

a  Aquilee 

E. 

74  46    3 

3143 

73  18  46 

3135 

71  51  19 

3199 

70  23  44 

3122 

28 

Regulus 

W. 

93    5  57 

9580 

94  45  20 

9564 

96  25    5 

2548 

98    5  12 

9539 

Mars 

W. 

92  38    6 

2784 

94  12  55 

9766 

95  48    7 

2750 

97  23  41 

2734 

Spica 

W. 

39    8  43 

9560 

40  48  33 

9544 

42  28  45 

2598 

44    9  19 

2512 

a  Aquilee 

E. 

63    4  18 

3107 

61  36  17 

3110 

60    8  19 

3113 

58  40  25 

3119 

Fomalhaut 

E. 

90  55  11 

3033 

89  25  39 

3017 

87  55  47 

3002 

86  25  37 

2988  ' 

a  Pegasi 

E. 

109  16  38 

3718 

107  40  22 

3698 

106    3  40 

9680 

104  26  33 

9662 

29 

Regulus 

W. 

106  31  11 

9456 

108  13  26 

9441 

109  56    2 

2497 

111  38  58 

9414 

Mars 

W. 

105  26  52 

9655 

107    4  33 

9639 

108  42  35 

2624 

110  20  57 

2610 

Spica 

W. 

52  37  43 

9434 

54  20  29 

9419 

56    3  37 

2404 

57  47    6 

9890 

a  Aquilee 

E. 

51  23  35 

3186 

49  57    9 

3910 

48  31  12 

3339 

47    5  49 

3974  ' 

Fomalhaut 

E. 

78  50  41 

9931 

77  19    1 

9983 

75  47  11 

2916 

74  15  12 

9909 

a  Pegasi 

E. 

96  15    2 

9577 

94  35  36 

9561 

92  55  48 

2546 

91  15  39 

9539 

30 

Spica 

W. 

66  29  32 

9399 

68  14  59 

9309 

70    0  45 

9998 

71  46  48 

9986 

Antares 

W. 

21  36  34 

9455 

23  18  51 

2494 

25    1  52 

9398 

26  45  30 

9374 

Fomalhaut 

E. 

66  34    6 

9905 

65    1  53 

9909 

63  29  46 

9916 

61  57  47 

9995 

a  Pegapi 

E. 

82  50    7 

9467 

81    8    8 

9456 

79  25  53 

9446 

77  43  24 

9436 

XVHI. 
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GREENWICH  MEAN  TIME, 

LUNAR  DISTANCES. 

a* 

23 

Name  and  Direction 
of  Otyeot. 

Midnight 

P.L. 

of 

Diff. 

xv*. 

P.L. 

of 

Diff 

XVHP» 

P.L. 

of 
Diff 

XXI*. 

P.L. 

of 

Diff. 

Regulus 

W. 

O       J   '    u 

37    838 

3089 

O          I         // 

38  37    9 

3079 

O          i        li 

40    5  53 

3061 

O            /         /' 

41  34  50 

3051 

Spica 

E. 

17  14  40 

3035 

15  45  11 

3030 

14  15  35 

3096 

12  45  54 

3099 

Ail  tares 

E. 

62  51    3 

3050 

61  21  52 

3043 

59  52  33 

3037 

58  23    6 

3030 

24 

Sun 

W. 

103  48    0 

3319 

105  11  50 

3307 

106  35  53 

3996 

108    0    9 

3984 

Pollux 

W. 

85  58    3 

3035 

87  27  32 

3095 

88  57  14 

3014 

90  27    9 

3003 

Venus 

W. 

72  43    6 

3440 

74    4  37 

3499 

75  26  21 

3416 

76  48  19 

3404 

Mars 

W. 

50  42  32 

3990 

52    8  18 

3906 

53  34  20 

3193 

55    0  37 

3180 

Regulus 

W. 

49    2  57 

9994 

50  33  17 

9989 

52    3  52 

9970 

53  34  42 

9958 

Antares 

E. 

50  53  33 

9990 

49  23    8 

9981 

47  52  31 

9979 

46  21  43 

9969 

uAquilflB 

E. 

103    3  13 

3396 

101  40  54 

3383 

100  18  18 

3368 

98  55  25 

3359 

25 

Sun 

W. 

115    5  10 

3918 

116  30  58 

3904 

117  57    2 

3190 

119  23  23 

3175 

Pollux 

W. 

98    0  22 

9943 

£9  31  47 

9931 

101    3  27 

9918 

102  35  23 

9905 

Venus 

W. 

83  41  54 

3335 

85    5  25 

3319 

86  29  14 

3305 

87  53  20 

3969 

Mars 

W. 

62  16    5 

3110 

63  44    2 

3095 

65  12  18 

3080 

66  40  52 

3065 

Regulus 

W. 

61  12  56 

9891 

62  45  27 

9877 

64  18  15 

9869 

65  51  22 

9848 

Antares 

E. 

38  44  42 

9914 

37  12  41 

9905 

35  40  28 

9895 

34    8    3 

9886 

aAquiltt 

E. 

91  56  45 

3989 

90  32  12 

3969 

89    7  24 

3955 

87  42  20 

3943 

26 

Sun 

W. 

126  39  42 

3097 

128    7  55 

3089 

129  36  27 

3065 

131    5  19 

3049 

Pollux 

W. 

HO  19  16 

9838 

111  52  54 

3895 

113  26  49 

9819 

115    1     1 

9798 

Venus 

W. 

94  58  26 

3909 

96  24  25 

3199 

97  50  44 

3175 

99  17  23 

3158 

Mars 

W. 

74    8  29 

9985 

75  39    0 

9969 

77    9  52 

9953 

78  41    4 

9935 

Regulus 

W. 

73  41  43 

9773 

75  16  46 

9756 

76  52  11 

9741 

78  27  57 

9795 

Antares 

E. 

26  23  19 

3859 

24  49  59 

3850 

23  16  36 

9851 

21  43  14 

9855 

a  Aquilae 

E. 

80  33  17 

3183 

79    6  47 

3179 

77  40    4 

3169 

76  13    9 

3153 

27 

Sun 

W. 

138  34  43 

9967 

140    5  37 

9951 

141  36  51 

9935 

143    8  26 

9919 

Venus 

W. 

106  35  45 

3073 

108    4  28 

3055 

109  33  33 

3038 

111    2  59 

3091 

Mars 

W. 

86  22  27 

9851 

87  55  49 

8834 

89  29  33 

9817 

91    3  39 

9801 

Regulus 

W. 

86  32    6 

9645 

88  10    0 

9698 

89  48  17 

3619 

91  26  56 

9596 

Spica 

W. 

32  33    9 

9696 

34  11  29 

9610 

35  50  11 

9593 

37  29  16 

9577 

aAquilee 

E. 

68  56    1 

3117 

€7  28  12 

3119 

66    0  17 

3109 

64   12  18 

3108 

28 

Regulus 

W. 

99  45  41 

9516 

101  26  32 

9501 

103    7  44 

9486 

104   19  17 

9471 

Mars 

W. 

98  59  36 

9717 

100  35  53 

9701 

102  12  31 

9685 

103  49  31 

9669 

Spica 

w. 

45  50  16 

9496 

47  31  35 

9480 

49  13  16 

9465 

50  55  19 

9450 

orAquita 

E. 

57  12  38 

3196 

55  45    0 

3136 

54  17  34 

3150 

52  50  25 

3166 

Fomalhaut 

E. 

84  55    9 

9974 

83  24  24 

8969 

81  53  24 

9950 

80  22    9 

9940 

a  Pegani 

E. 

102  49    2 

9644 

101  11    7 

9696 

99  32  48 

9610 

97  54    6 

9593 

29 

Regulus 

W. 

113  22  13 

9400 

115    5  48 

9387 

116  49  41 

9374 

118  33  53 

9309 

Mars 

W. 

111  59  39 

9596 

113  38  40 

3589 

115  18    0 

9569 

116  57  38 

9557 

Spica 

W. 

59  30  55 

3375 

61  15    5 

9369 

62  59  35 

9348 

64  44  24 

9335 

aAquilss 

E. 

45  41    7 

3314 

44  17  12 

3361 

42  54  11 

3415 

41  32  12 

3460 

Fomalhaut 

E. 

72  43    5 

9905 

71  10  53 

9903 

69  38  38 

9909 

68    6  22 

9909 

a  Pegasi 

E. 

89  35  10 

9518 

87  54  22 

9504 

86  13  15 

9499 

84  31  50 

9479 

30 

Spica 

W. 

73  33    8 

9275 

75  19  44 

9964 

77    637 

8953 

78  53  45 

9943 

Antares 

W. 

28  29  42 

9353 

30  14  24 

9335 

31  59  33 

3317 

33  45    7 

9309 

Fomalhaut 

E. 

GO  26    0 

9937 

58  54  28 

9951 

57  23  14 

9969 

55  52  22 

9989 

a  Pegasi 

E. 

76    0  41 

9498 

74  17  46 

9419 

72  34  39 

9419 

70  51  22 

9405 
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AT  GREENWICH  APPARENT  NOON. 

THE  SUN'S 

• 

ft 

• 

■*» 
8 

* 

A 

Sidereal 
Time  of 
Semi- 
diameter 
Paaaing 
Meridian. 

Equation  of 

Time, 

to  be 

Added  to 

Apparent 

Time. 

DUE  for 
1  Hoar. 

Apparent 
Right  Aecenaion. 

Diff.  for 
IHonr. 

Apparent 
Declination. 

Die  for 

1  Honr. 

Semi- 
diameter. 

Sat. 

Sun. 

Mon. 

1 

2 
3 

h     m       e 

6  41  17.39 
6  45  25.35 
6  49  33.03 

a 
10.336 
10.326 
10.314 

N.23    6  49*0 
23    2  32.3 
22  57  51.4 

- 10'20 
11.21 
12.21 

15  46.21 
15  46.20 
15  46.20 

68*78 
68.74 
68.70 

m       a 

3  31.93 
3  43.30 
3  54.39 

a 

0.478 
0.468 
0.456 

Tues. 
Wed. 
Thur. 

4 
5 
6 

6  53  40.42 

6  57  47.52 

7  1  54.30 

10.302 
10.289 
10.275 

22  52  46.4 
22  47  17.5 
22  41  24.8 

- 13.21 
14.20 
15.19 

15  46.20 
15  46.21 
15  46.22 

68.66 
68.62 
68.57 

4    5.19 
4  15.71 
4  25.90 

0.444 
0.431 
0.417 

Frid. 

Sat. 

Sun. 

7 
8 
9 

7     6    0.74 
7  10    6.83 
7  14  12.53 

10.261 
10.246 
10.230 

22  35    8.4 
22  28  28.5 
22  21  25.3 

-16.17 

17.14 

.  18.11 

15  46.23 
15  46.25 
15  46.27 

68.52 

68.47 
68.41 

4  35.75 
4  45.25 
4  54.38 

0.403 
0.388 
0.372 

Mon. 

Tues. 

Wed. 

10 
11 
12 

7  18  17.84 
7  22  22.73 
7  26  27.20 

10.213 
10.195 
10.177 

22  13  58.8 
22    6    9.2 
21  57  56.9 

-19.08 
20.03 
20.97 

15  46.29 
15  46.32 
15  46.36 

68.35 
68.29 
68.23 

5    3.11 
5  11.42 
5  19.31 

0.355 
0.337 
0.319 

Thur. 

Frid. 

Sat. 

13 
14 
15 

7  30  31.22 
7  34  34.77 
7  38  37.84 

10.158 
10.138 
10.117 

21  49  22.0 
21  40  24.7 
21  31     5.0 

-21.91 
22.64 
23.77 

15  46.40 
15  46.44 
15  46.49 

68.16 
68.09 
68.02 

5  26.76 
5  33.73 
5  40.22 

0.300 
0.280 
0.260 

Sun. 
Mon. 
Tues. 

16 
17 

18 

7  42  40.40 
7  46  42.47 
7  50  44.00 

10.097 
10.075 
10.052 

21  21  23.5 
21  11  20.2 
21     0  55.3 

-24.68 
25.58 
26.47 

15  46.55 
15  46.62 
15  46.69 

67.95 

67.87 
67.80 

5  46.22 
5  51.71 
5  56.66 

0.239 
0.217 
0.194 

Wed. 
Thur. 
Frid. 

19 
20 
21 

7  54  44.97 

7  58  45.38 

8  2  45.21 

10.028 

10.004 

9.980 

20  50    9.0 
20  39     1.8 
20  27  33.9 

-27.35 
28.23 

29.09 

15  46.76 
15  46.84 
15  46.93 

67.72 
67.64 
67.56 

6     1.06 
6    4.90 
6    8.17 

0.171 
0.147 
0.123 

Sat. 

Sun. 

Mon. 

22 
23 
24 

8    6  44.46 
8  10  43.11 
8  14  41.16 

9.956 
9.931 
9.906 

20  15  45.5 
20    3  36.7 
19  51     7.9 

-29.94 
30.78 
31.61 

15  47.02 
15  47.11 
15  47.21 

67.48 
67.40 
67.32 

6  10.86 
6  12.96 
6  14.45 

0.099 
0.074 
0.049 

Tues. 
Wed. 
Thur. 

25 
26 
27 

8  18  38.61 
8  22  35.46 
8  26  31.70 

9.881 
9.856 
9.830 

19  38  19.3 
19  25  11.1 
19  11  43.6 

-  32.43 
33.23 
34.03 

15  47.31 
15  47.41 
15  47.52 

67.24 
67.16 
67.07 

6  15.35 
6  15.64 
6  15.31 

0.024 
0.001 
0.027 

Frid. 
Sat. 
Sun. 
Mon. 

28 
29 
30 
31 

8  30  27.33 
8  34  22.34 
8  38  16.75 
8  42  10.55 

9.805 
9.779 
9.754 
9.729 

18  57  57.2 
18  43  52.1 
18  29  28.5 

18  14  46.6 

-34.81 
35.59 
36.35 
37.11 

15  47.63 
15  47.75 
15  47.86 
15  47.98 

66.99 
66.90 
66.82 
66.73 

6  14.38 
6  12.85 
6  10.71 
6    7.96 

0.052 
0.078 
0.103 
0.128 

Tues. 

32 

8  46    3.75 

9.704 

N.17  59  46.8 

-37.86 

15  48.10 

66.65 

6    4.61 

0.153 

NOT*.— ' 

The  si 

Dhe  mean  time  of  a 
[gn.  _  prefLxod  to  th 

emidiamet 
e  hourly  c 

tor  paaaing  may  be  found  by 
ihange  of  declination  indicate! 

subtracting  0*.l9  from  t 
i  that  north  deolinationa 

.he  sidereal  tii 
are  decreasing 

me. 
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Ill 


AT  GREENWICH  MEAN  NOON. 


© 


Sat 

Sun. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 
Sat 

Sun. 

Mon. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat 

Sun. 
Mon. 
Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

Sun. 

Mon. 

Tues. 

Wed. 
Thur. 

Frid. 
Sat. 
Sun. 
Mon. 

Tues. 


© 
5 


I 


1 
2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


THE   SUN'S 


Apparent 
Bight  Ascension. 


m 


6  41  16.78 
6  45  24.71 
6  49  32.36 

6  53  39.72 

6  57  46.79 

7  1  53.54 

7  5  59.95 
7  10  6.01 
7  14  11.69 

7  18  16.98 
7  22  21.85 
7  26  26.30 

7  30  30.30 
7  34  33.83 
7  38  36.88 

7  42  39.44 
7  46  41.48 
7  50  43.00 

7  54  43.96 

7  58  44.36 

8  2  44.19 

8  6  43.43 
8  10  42.08 
8  14  40.13 

8  18  37.58 
8  22  34.43 
8  26  30.67 

8  30  26.30 
8  34  21.32 
8  38  15.74 
8  42  9.55 

8  46    2.76 


Dlff.  for 

lHoUT. 


8 

0.335 
0.395 
0.313 

0.301 
0.288 
0.374 

0.260 
0.245 
0.229 

0.212 
0.194 
0.176 

0.157 
0.137 
0.116 

0.096 
0.074 
0.051 

0.028 
0.004 
9.980 

9.966 
9.931 
9.906 

9.881 
9.856 
9.830 

9.805 
9.779 
9.754 
9.729 

9.704 


Apparent 
Declination. 


N.23 
23 
22 


6  49.6 

2  33.0 

57  52.2 


22  52  47.3 
22  47  18.5 
22  41  25.9 

22  35  9.6 
22  28  29.8 
22  21  26.7 

22  14  0.3 
22  6  10.9 
21  57  58.8 

21  49  23.9 
21  40  26.7 
21  31     7.2 

21  21  25.8 
21  11  22.6 
21    0  57.8 

20  50  11.7 
20  39  4.7 
20  27  36.8 

20  15  48.5 
20  3  39.8 
19  51  11.2 

19  38  22.7 
19  25  14.6 
19  11  47.2 

18  58  0.9 
18  43  55.8 
18  29  32.2 
18  14  50.4 

N.  17  59  50.6 


Diff.  for 
1  Hoar. 


- 10.20 
11.21 
12.21 

-13.21 
14.20 
15.19 

- 16.17 
17.14 
18.11 

-19.08 
20.03 
20.97 

-21.91 
22.84 
23.77 

-24.68 
25.58 
26.47 

-27.35 
26.23 
29.09 

-29.94 
30.78 
31.61 

-32.43 
33.23 
34.03 

-34.81 
35.60 
36.36 
37.11 

-37.86 


Equation  of 

Time, 

to  be 
Subtracted 

from 
Mean  Time. 


Ui        e 

3  31.90 
3  43.27 

3  54.36 

4  5.16 
4  15.68 
4  25.87 

4  35.72 
4  45.22 

4  54.35 

5  3.06 
5  11.39 
5  19.28 

5  26.73 
5  33.70 
5  40.20 

5  46.20 
5  51.69 

5  56.65 

6  1.05 
6  4.89 
6    8.16 

6  10.85 
6  12.95 
6  14.44 

6  15.34 
6  15.63 
6  15.31 

6  14.38 
6  12.85 
6  10.71 
6    7.97 

6    4.62 


Diff.  for 
1  Hoar. 


8 

0.478 
0.468 
0.456 

0.444 
0.431 
0.417 

0.403 
0.388 
0.372 

0.355 
0.337 
0.319 

0.300 

-0.280 

0.260 

0.239 
0.217 
0.194 

0.171 
0.147 
0.123 

0.099 
0.074 
0.049 

0.024 
0.001 
0.027 

0.052 
0.078 
0.103 
Q.128 

0.153 


Note. — The  semldlameter  for  mean  noon  may  be  assumed  the  same  as  that  for  apparent  noon. 
The  sign  —  prefixed  to  th*»  hourly  change  of  declination  indicates  that  north  declinations  are 
decreasing. 


Sidereal 

Time, 

or 

Rijrlit  Ascension 

of 

Mean  Sun. 


ii     m       s 

6  37  44.88 
6  41  41.44 
6  45  38.00 

6  49  34.56 
6  53  31.11 

6  57  27.67 

7  1  24.23 
7  5  20.79 
7  9  17.34 

7  13  13.90 
7  17  10.46 
7  21  7.02 

7  25  3.57 
7  29  0.13 
7  32  56.68 

7  36  53.24 
7  40  49.79 
7  44  46.35 

7  48  42.91 
7  52  39.47 

7  56  36.03 

8  0  32.58 
8  4  29.13 
8  8  25.69 

8  12  22.24 
8  16  18.80 
8  20  15.36 

8  24  11.92 

8  28  8.47 

8  82  5.03 

8  86  1.58 

8  39  58.14 


Diff.  for  1  Hoar, 
+  9>.8565. 
(Table  HI.) 
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AT  GREENWICH  MEAN  NOON. 


I 


1 

2 
3 

4 
5 

6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


182 
183 
184 

185 
186 
187 

188 
189 
190 

191 
192 
193 

194 
195 
196 

197 
198 
199 

200 
201 
202 

203 
204 
205 

206 
207 
208 

209 
210 
211 
212 

213 


THE  SUN'S 


TBTJE  LONGITUDE. 


a 


99  29  20.8 

100  26  31.6 

101  23  42.6 

102  20  53.7 

103  18  5.1 

104  15  16.7 

105  12  28.7 

106  9  41.2 

107  6  54.2 

108  4  7.6 

109  1  21.4 

109  58  35.8 

110  55  50.6 

111  53  5.9 

112  50  21.6 

113  47  37.7 

114  44  54.2 

115  42  11.1 

116  39  28.4 

117  36  45.9 

118  34  3.7 

119  31  21.9 

120  28  40.4 

121  25  59.3 

122  23  18.6 

123  20  38.4 

124  17  58  7 

125  15  19.7 

126  12  41.4 

127  10  3.8 

128  7  27.0 

129  4  51.2 


» 


28  40.6 
25  51.3 
23  2.1 

20  13.1 
17  24.3 
14  35.7 

11  47.5 

8  59.8 
6  12.6 

3  25.8 
0  39.4 

57  53.6 

55  8.3 
52  23.5 
49  39.0 

46  54.9 
44  11.2 
41  28.0 

38  45.1 
36  2.5 
33  20.1 

30  38.1 
27  56.5 
25  15.3 

22  34.4 
19  54.0 
17  14.2 

14  35.1 
11  56.7 

9  18.9 
6  41.9 

4  6.0 


Diff.  for 
lHoor. 


49.94 
42.95 
42.96 

48.97 
42.98 
42.99 

43.01 
43.03 
43.05 

43.07 
43.09 
43.11 

43.13 
43.14 
43.16 

43.17 
43.19 
43.20 

43.22 
43.23 
43.25 

43.26 
43.28 
43.29 

43.31 
43.33 
43.36 

43.39 
43.42 
43.45 
43.49 


143.53 


LATITUDE. 


// 


+  0.21 
0.27 
0.32 

+  0.34 
0.31, 
0.26 

+  0.18 
+  0.09 
-0.03 

-0.17 
0.31 
0.45 

-0.56 
0.67 
0.76 

-0.83 
0.85 
0.86 

-0.82 
0.76 
0.67 

-0.58 
0.46 
0.33 

-0.19 
—  0.05 
+  0.06 

+  0.15 
0.22 
0.28 
0.29 

+  0.28 


Logarithm 

of  the 

Radius  Vector 

of  the 

Earth. 


0.0071868 
0.0071896 
0.0071910 

0.0071909 
0.0071890 
0.0071853 

0.0071800 
0.0071728 
0.0071634 

0.0071518 
0.0071379 
0.0071216 

0.0071029 
0.0070816 
0.0070577 

0.0070312 
0.0070021 
0.0069704 

0.0069362 
0.0068996 
0.0068608 

0.0068198 
0.0067768 
0.0067319 

0.0066853 
0.0066372 
0.0065876 

0.0065366 
0.0064843 
0.0064306 
0.0063756 

0.0063194 


DUE  for 
1  Hoar. 


+    1.5 

0.9 

+   0.3 

-  0.4 
1.1 
1.8 

-  2.6 
3.5 
4.4 

-  5.3 
6.3 
7.3 

-  8.3 
9.3 

10.4 

-11.5 
12.7 
13.8 

-14.8 
15.8 
16.7 

-17.5 
18.3 
19.0 

-19.7 
20.3 
20.9 

-21.5 
22.1 
22.7 
23.3 

-23.7 


Note.— The  numbers  in  oolamn  X  correspond  to  the  true  equinox  of  the  date,  in  oolamn  k'  to 
the  mean  equinox  of  January  (H.0. 


Heau  Time 

of 

Sidereal  Noon. 


T 


m 


17  19  24.36 
17  15  28.45 
17  11  32.54 

17  7  36.63 
17  3  40.72 
16  59  44.81 

16  55  48.89 
16  51  52.98 
16  47  57.07 

16  44  1.16 
16  40  5.25 
16  36  9.34 

16  32  13.43 
16  28  17.52 
16  24  21.61 

16  20  25.70 
16  16  29.80 
16  12  33.88 

16  8  37.96 
16  4  42.05 
16  0  46.14 

15  56  50.24 
15  52  54.33 
15  48  58.42 

15  45  2.51 
15  41  6.59 
15  37  10.68 

15  33  14.77 
15  29  18.87 
15  25  22.96 
15  21  27.05 

15  17  31.14 


Dift  for  1  Hoar, 
—  9>.8296. 
(Table  II.) 


I 
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GREENWICH  MEAN  TIME. 

1 

• 

a 

• 

THE 

MOON'S 

o 

a 

9 

JO 
*» 

o 

SEMIDIAMETER. 

HORIZONTAL  PARALLAX. 

UPPER  TRANSIT. 

AGE. 

Noon. 

Midnight. 

Noon. 

Diff.  for 
lHour. 

Midnight. 

Diff.  for 
1  Hoar. 

Meridian  of 
Greenwich. 

Diff.  for 
1  Hoar. 

Noon. 

1 

2 
3 

16  13.4 
16  20.4 
16  24.0 

16  17'!3 
16  22.6 
16  24.5 

59  25.7 

59  51.3 

60  4.6 

+  l".29 

0.81 

+  0.28 

59  39'!9 

59  59.5 

60  6.4 

+  1.06 

0.55 

+  0.03 

h      m 

12  45.9 

13  42.9 

14  38.1 

m 
2.41 

2.34 

2.26 

d 

15.7 
16.7 
17.7 

4 
5 
6 

16  24.2 
16  21.3 
16  16.0 

16  23.1 
16  18.9 
16  12.7 

60     5.3 
59  54.7 
59  35.2 

-0.21 
0.64 
0.95 

60     1.3 
59  45.9 
59  23.0 

-0.44 
0.81 
1.07 

15  31.4 

16  23.3 

17  14.6 

2.18 
2.14 
2.14 

18.7 
19.7 
20.7 

7 
8 
9 

16    9.0 
16     1.0 
15  52.4 

16    5.1 
15  56.7 
15  48.0 

59     9.5 
58  40.0 

58    8.5 

-1.16 
1.28 
1.33 

58  55.1 
58  24.4 
57  52.5 

-1.23 
1.31 
1.33 

18    6.0 

18  58.2 

19  51.3 

2.16 
2.20 
2.23 

21.7 
22.7 
23.7 

10 
11 
12 

15  43.7 
15  35.0 
15  26.5 

15  39.3 
15  30.7 
15  22.4 

57  36.5 
57     4.6 
56  33.5 

-1.33 
1.31 
1.27 

57  20.5 
56  48.9 
56  18.3 

-1.32 
1.29 
1.25 

20  45.2 

21  39.2 

22  32.3 

2.25 
2.24 
2.18 

24.7 
25.7 
26.7 

13 
14 
15 

15  18.3 
15  10.5 
15    3.3 

15  14.3 
15    6.9 
15    0.0 

56    3.4 
55  34.8 
55    8.4 

-1.23 
1.15 
1.04 

55  48.8 
55  21.3 
54  56.3 

-1.19 
1.10 
0.97 

23  23.8 

6 
0  12.9 

2.10 
1.99 

27.7 

28.7 
0.2 

16 
17 

18 

14  57.0 
14  51.8 
14  48.1 

14  54.2 
14  49.7 
14  46.9 

54  45.1 
54  25.9 
54  12.3 

-0.89 
0.69 
0.43 

54  34.9 
54  18.3 
54    7.9 

-0.80 

'     0.57 

-0.29 

0  59.6 

1  44.1 

2  26.8 

1.89 
1.81 
1.75 

1.2 
2.2 
3.2 

19 
20 
21 

14  46.2 
14  46.5 
14  49.4 

14  46.1 
14  47.7 
14  51.8 

54    5.4 
54    6.7 
54  17.2 

-0.13 

+  0.24 

0.64 

54    5.0 
54  10.8 
54  26.1 

+  0.05 
0.44 
0.84 

3    8.4 

3  49.7 

4  31.5 

1.72 
1.73 
1.77 

4.2 
5.2 
6.2 

22 
23 
24 

14  54.9 

15  3.1 
15  13.8 

14  58.7 

15  8.2 
15  20.0 

54  37.4 

55  7.5 
55  46.9 

+  1.05 
1.46 
1.82 

54  51.2 

55  26.1 

56  9.7 

+  1.26 
1.64 

1.98 

5  14.7 

6  0.0 
6  48.1 

1.84 
1.94 
2.07 

7.2 
8.2 
9.2 

25 
26 
27 

15  26.7 
15  41.2 
15  56.2 

15  33.8 

15  48.7 

16  3.5 

56  34.3 

57  27.3 

58  22.5 

+  2.12 
2.29 
2.29 

57    0.3 

57  54.9 

58  49.5 

+  2.22 
2.31 
2.21 

7  39.4 

8  33.9 

9  30.9 

2.22 
2.34 
2.42 

10.2 
11.2 
12.2 

28 
29 
30 
31 

16  10.5 
16  22.9 
16  31.9 
16  36.7 

16  17.0 
16  27.9 
16  34.9 
16  37.3 

59  15.2 

60  0.5 
60  33.7 
60  51.2 

+  2.08 
1.67 
1.08 

+  0.38 

59  39.1 

60  18.9 
60  44.5 
60  53.5 

+  1.90 
1.39 
0.74 

+  0.02 

10  29.3 

11  27.6 

12  24.9 

13  20.7 

2.44 
2.41 
2.36' 
2.29 

13.2 
14.2 
15.2 
16.2 

32 

16  36.8 

16  35.2 

60  51.7 

-0.33 

60  45.6 

-0.67 

14  15.0 

2.24    | 

17.2 

• 

8 
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V. 


GREENWICH  MEAN  TIME 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Kight  Ascension. 

Diff. 
for  1  m. 

Declination. 

Dift 

for  1  m. 

Hoar. 

Bight  Ascension. 

DilT. 
forlm. 

Declination. 

Difll 
for  1  m 

SAfJ 

PURD 

AY  1. 

MONDAY  3. 

• 

h    m       s 

s 

Q           1         II 

$i 

h    m      s 

• 

O         I         ii 

a 

0 

18  53  56.55 

9.4996 

S.  19  17  54.5 

5449 

0 

20  51  32.74 

94638 

S.12  31  26.9 

10.865 

1 

18  56  26.51 

9.4987 

19  12  11.6 

5.780 

1 

20  53  55.67 

94807 

12  20  32.6 

10444 

2 

18  58  56.40 

9.4976 

19    6  20.9 

5410 

2 

20  56  18.42 

94776 

12    9  33.6 

11499 

3 

19    1  26.22 

9.4963 

19    0  22.4 

6.040 

3 

20  58  40.98 

94744 

11  58  30.0 

11.096 

4 

19    3  55.96 

9.4949 

18  54  16.1 

6.170 

4 

21     1    3.35 

94713 

11  47  21.9 

11.173    ' 

5 

19    6  25.61 

9.4935 

18  48    2.0 

6499 

5 

21    3  25.54 

94689 

11  36    9.3 

11.946    • 

6 

19    8  55.18 

9.4931 

18  41  40.2 

6.496 

6 

21     5  47.54 

94659 

11  24  52.4 

11416 

7 

19  11  24.66 

9.4905 

18  35  10.8 

6.552 

7 

21     8    9.36 

9.3691 

11  13  31.2 

11488 

8 

19  13  54.04 

9.4888 

18  28  33.9 

6.678 

8 

21  10  30.99 

94590 

11    2    5.8 

11.457 

9 

19  16  23.32 

9.487J 

18  21  49.4 

6.804 

9 

21  12  52.44 

94559 

10  50  36.4 

11.594 

10 

19  18  52.49 

9.4853 

18  14  57.4 

6.998 

10 

21  15  13.70 

94598 

10  39    3.0 

11490 

11 

19  21  21.56 

9.4836 

18    7  58.0 

7.059 

11 

21  17  34.78 

94498 

10  27  25.6 

11.655 

12 

19  23  50.52 

9.4817 

18    0  51.1 

7.176 

12 

21  19  55.68 

94468 

10  15  44.4 

11.717 

13 

19  26  19.36 

9.4797 

17  53  36.9 

7.998 

13 

21  22  16.40 

9.3438 

10    3  59.5 

11.779 

14 

19  28  48.08 

9.4776 

17  46  15.4 

7.418 

14 

21  24  36.94 

94408 

9  52  10.9 

11.840 

15 

19  31  16.67 

9.4754 

17  38  46.7 

7.538 

15 

21  26  57.30 

94378 

9  40  18.7 

11499 

16 

19  33  45.13 

9.4733 

17  31  10.8 

7.657 

16 

21  29  17.48 

94349 

9  28  23.0 

11.956 

17 

19  36  13.47 

9.4719 

17  23  27.8 

7.776 

17 

21  31  37.49 

94330 

9  16  24.0 

19.011 

18 

19  38  41.68 

9.4690 

17  15  37.7 

7.893 

18 

21  33  57.32 

94991 

9    4  21.7 

19465 

19 

19  41    9.75 

9.4666 

17    7  40.6 

8.009 

19 

21  36  16.98 

94969 

8  52  16.2 

19.118 

20 

19  43  37.67 

9.4649 

16  59  36.6 

8.194 

20 

21  38  36.46 

9.3933 

8  40    7.5 

19.170 

21 

19  46    5.45 

9.4617 

16  51  25.7 

8.938 

21 

21  40  55.77 

94905 

8  27  55.8 

19430 

22 

19  48  33.08 

9.4599 

16  43    8.0 

8459 

22 

21  43  14.92 

94177 

8  15  41.1 

19.368 

23 

19  51    0.56 
SI 

9.4567 
JNDA 

S.  16  34  43.5 
Y  2. 

8.463 

23 

21  45  33.90 
TE 

94149 
ESDJ 

S.  8    3  23.6 
LY  4. 

19415 

0 

19  53  27.89 

9.1549 

S.  16  26  12.4 

8473 

0 

21  47  52.71 

94139 

S.  7  51    3.3 

19461 

1 

19  55  55.06 

9.4516 

16  17  34.7 

8.683 

1 

21  50  11.36 

9.3095 

7  38  40.3 

13.405 

2 

19  58  22.08 

9.4490 

16    8  50.4 

8.799 

2 

21  52  29.85 

94068 

7  26  14.7 

19.447 

3 

20    0  48.94 

9.4463 

15  59  59.6 

8400 

3 

21  54  48.17 

9.3041 

7  13  46.7 

19.488 

4 

20    3  15.63 

9.4435 

15  51    2.4 

9.006 

4 

21  57    6.34 

94015 

7     1  16.2 

19426 

5 

20    5  42.16 

9.4407 

15  41  58.9 

9.111 

5 

21  59  24.35 

9.9989 

6  48  43.3 

19467 

6 

20    8    8.52 

9.4379 

15  32  49.1 

9.315 

6 

22    1  42.21 

9.9963 

6  36    8.2 

19.603 

7 

20  10  34.71 

9.4351 

15  23  33.1 

9.317 

7 

22    3  59.91 

3.9938 

6  23  30.9 

19438 

8 

20  13    0.73 

9.4399 

15  14  11.0 

9.419 

8 

22    6  17.47 

94914 

6  10  51.6 

19.679 

9 

20  15  26.58 

9.4994 

15    4  42.8 

9.519 

9 

22    8  34.88 

9.9890 

5  58  10.3 

19.704 

10 

20  17  52.26 

9.4965 

14  55    8.7 

9.618 

10 

22  10  52.15 

9.9866 

5  45  27.1 

19.736 

11 

20  20  17.76 

9.4335 

14  45  28.7 

9.716 

11 

22  13    9.27 

9.9843 

5  32  42.0 

19.766 

12 

20  22  43.08 

9.4905 

14  35  42.8 

9.813 

12 

22  15  26.25 

9.3818 

5  19  55.2 

19.793 

13 

20  25    8.22 

9.4175 

14  25  51.2 

9.907 

13 

22  17  43.09 

3.3796 

5    7    6.8 

19.830 

14 

20  27  33.18 

9.4146 

14  15  53.9 

10.001 

14 

22  19  59.80 

9.3774 

4  54  16.8 

19.845 

15 

20  29  57.97 

9.4116 

14    5  51.1 

10.093 

15 

22  22  16.38 

3.9759 

4  41  25.4 

19.868 

16 

20  32  22.57 

9.4085 

13  55  42.7 

10.185 

16 

22  24  32.83 

34731 

4  28  32.6 

19.891 

\7 

20  34  46.99 

9.4054 

13  45  28.9 

10476 

17 

22  26  49.15 

9.9709 

4  15  38.5 

19419 

18 

20  37  11.22 

9.4033 

13  35    9.7 

10.364 

18 

22  29    5.34 

9.3688 

4    2  43.2 

19.931 

19 

20  39  35.27 

9.3993 

13  24  45.2 

10.451 

19 

22  31  21.41 

9.9668 

3  49  46.8 

13.949 

20 

20  41  59.14 

3.3962 

13  14  15.6 

10.536 

20 

22  33  37.36 

94648 

3  36  49.3 

19.966 

21 

20  44  22.82 

9.3931 

13    3  40.9 

10.631 

21 

22  35  53.19 

3.3639 

3  23  50.9 

19.981 

22 

20  46  46.31 

9.3900 

12  53     1. 1 

10.704 

22 

22  38    8.91 

9.3611 

3  10  51.6 

19495 

23 

20  49    9.62 

9.3869 

12  42  16.4 

10.785 

23 

22  40  24.52 

9.9599 

2  57  51.5 

13.007 

24 

20  51  32.74 

9.3838 

S.12  31  26.9 

10.865 

24 

22  42  40.02 

9.3574 

S.  2  44  50.7  1 

13.018 

VL 
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GBEENWICH  MEAN  TIME. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Bight  Aaoensloa. 

Ditt 
forlm. 

Dedication. 

Diff. 
for  1  m. 

Hour. 

Bight  Aeoenaion. 

Diff. 
for  1  m. 

Declination. 

DNt 
for  1  m. 

WEI 

>NES] 

3AY  5. 

FRIDAY  7. 

h    m       g 

8 

O          1         II 

« 

h    ra       g 

8 

O          1         II 

a 

0 

22  42  40.02 

2.2574 

8.  2  44  50.7 

13.018 

0 

0  29  53.87 

9.9993 

N.  7  27  30.7 

•    12.013 

1 

22  44  55.41 

9.2557 

2  31  49.3 

13.027 

1 

0  32    7.65 

94299 

7  39  30.0 

11469 

2 

22  47  10.70 

9£540 

2  18  47.4 

13.036 

2 

0  34  21.46 

94305 

7  51  26.2 

11411 

3 

22  49  25.89 

9.9533 

2    5  45.0 

13.043 

3 

0  36  35.31 

9.2319 

8    3  19.3 

11.658 

4 

22  51  40.98 

9.9507 

1  52  42.2 

13.049 

4 

0  38  49.20 

2.2318 

8  15    9.2 

11.805 

5 

22  53  55.98 

9.9493 

1  39  39.1 

13.053 

5 

0  41    3.13 

9.2395 

8  26  55.9 

11.750 

6 

22  56  10.89 

94477 

1  26  35.9 

13.054 

6 

0  43  17.10 

9.9339 

8  38  39.2 

11.693 

7 

22  58  25.71 

9.9469 

1  13  32.6 

13.056 

7 

0  45  31.12 

S.9341 

8  50  19.1 

11.636 

8 

23    0  40.44 

9.9448 

1    0  29.2 

13.058 

8 

0  47  45.19 

24350 

9    1  55.6 

11.576 

9 

23    2  55.09 

9.9435 

0  47  25.7 

13.057 

9 

0  49  59.32 

94359 

9  13  28.5 

11.519 

10 

23    5    9.66 

9.9499 

0  34  22.4 

13.053 

10 

0  52  13.50 

94367 

9  24  57.9 

11.459 

11 

23    7  24.15 

2.9409 

0  21  19.3 

13.049 

11 

0  54  27.73 

9.9376 

9  36  23.6 

11.397 

12 

23    9  38.57 

94397 

S.  0    8  16.5 

13.043 

12 

0  56  42.01 

94385 

9  47  45.6 

11.335 

13 

23  11  52.92 

9.2386 

N.  0    4  45.9 

13.037 

13 

0  58  56.35 

94396 

9  59    3.8 

11.979 

14 

23  14    7.20 

9.2375 

0  17  47.9 

13.099 

14 

1     1  10.76 

9.9407 

10  10  18.2 

11408 

15 

23  16  21.42 

9.9364 

0  30  49.4 

13.090 

15 

1    3  25/24 

9.9416 

10  21  28.7 

11.149 

16 

23  18  35.57 

94354 

0  43  50.3 

13.009 

16 

1    5  39.78 

24498 

10  32  35.2 

11.075 

17 

23  20  49.67 

9.9345 

0  56  50.5 

19.997 

17 

1    7  54.38 

9.9439 

10  43  37.7 

11.007 

18 

23  23    3.71 

9.2336 

1     9  50.0 

19.984 

18 

1  10    9.05 

94451 

10  54  36.1 

10439 

19 

23  25  17.70 

9.9327 

1  22  48.6 

19.989 

19 

1  12  23.79 

94463 

11     5  30.4 

10.870 

20 

23  27  31.64 

9.9319 

1  35  46.3 

19.954 

20 

I  14  38.61 

94470 

11  16  20.5 

10.799 

21 

23  29  45.53 

94319 

1  48  43.1 

19437 

21 

1  16  53.50 

24488 

11  27    6.3 

10.798 

22 

23  31  59.38 

94305 

2    1  38.8 

19.918 

22 

I  19    8.47 

94501 

11  37  47.8 

10.656 

23 

23  34  13.19 
TH1 

24998 

[JBSD 

N.  2  14  33.3 
AY  6. 

19.696 

23 

I  21  23.51 

SArJ 

2.9513 
CURD 

N.ll  48  25.0 
AY  8. 

10.582 

0 

23  36  26.96 

94999 

N.  2  27  26.6 

19.877 

0  1 

1  23  38.62 

94525 

N.ll  58  57.7 

10.507 

1 

23  38  40.70 

9.9287 

2  40  18.6 

19.856 

1 

1  25  53.81 

94539 

12    9  25.9 

10.439 

2 

23  40  54.4 1 

2.2282 

2  53    9.3 

19.633 

2 

1  28    9.09 

9.2553 

12  19  49.6 

10.356 

3 

23  43    8.08 

9.9277 

3    5  58.5 

19.608 

3 

1  30  24.45 

9.2567 

12  30    8.6 

10.279 

,     4 

23  45  21.73 

9.9273 

3  18  46.2 

19.769 

4 

1  32  39.89 

94581 

12  40  23.0 

10.201 

5 

23  47  35.36 

9.9970 

3  31  32.3 

19.755 

5 

1  34  55.42 

2.2595 

12  50  32.7 

10.122 

6 

23  49  48.97 

9.2967 

3  44  16.8 

19.797 

6 

1  37  11.03 

2.2609 

13    0  37.6 

10.042 

7 

23  52    2.56 

9.9964 

•     3  56  59.5 

19.697 

7 

1  39  26.73 

2.2623 

13  10  37.7 

9.961 

8 

23  54  16.14 

94962 

4    9  40.4 

19.667 

8 

1  41  42.51 

9.9637 

13  20  32.9 

9.879 

9 

23  56  29.71 

9.9961 

4  22  19.5 

19.635 

9 

1  43  58.38 

2.2652 

13  30  23.1 

9.796 

10 

23  58  43.27 

9.2960 

4  34  56.6 

19.609 

10 

1  46  14.31 

9.2667 

13  40    8.4 

9.719 

11 

0    0  56.83 

9.2259 

4  47  31.7 

19.56? 

11 

1  48  30.39 

2.2683 

13  49  48.6 

9.097 

12 

0    3  10.38 

9.2259 

5    0    4.6 

19^31 

12 

1  50  46.54 

2.9698 

13  59  23.7 

9.549 

13 

0    5  23.94 

9.9960 

5  12  35.4 

19.495 

13 

1  53    2.77 

9.2713 

14    8  53.7 

9.456 

14 

0    7  37.50 

9.9260 

5  25    4.0 

19.457 

14 

1  55  19.09 

9.9798 

14  18  18.4 

9469 

15 

0    9  51.06 

2.2261 

5  37  30.2 

19.417 

15 

1  57  35.51 

94744 

14  27  37.9 

9481 

16 

0  12    4.63 

2.9263 

5  49  54.0 

19.377 

16 

1  59  52.02 

9.2759 

14  36  52.1 

9.199 

17 

0  14  18.22 

9.2966 

6    2  15.4 

19.336 

17 

2    2    8.62 

9.9774 

14  46    0.9 

9.109 

18 

0  16  31.82 

2.9268 

6  14  34.3 

19493 

18 

2    4  25.31 

9.9790 

14  55    4.4 

9.019 

19 

0  18  45.43 

24271 

6  26  50.6 

19449 

19 

2    6  42.10 

9.2808 

15    4    2.4 

8491 

20 

0  20  59.07 

94275 

6  39    4.2 

19404 

20 

2    8  58.98 

9.9891 

15  12  54.9 

8.898 

21 

0  23  12.73 

94279 

6  51  15.1 

19.158 

21 

2  11  15.95 

9.9836 

15  21  41.8 

8.735 

22 

0  25  26.42 

9.2263 

7    3  23.2 

19.111 

22 

2  13  33.01 

9.2859 

15  30  23.1 

8.649 

23 

0  27  40.13 

94988 

7  15  28.4 

19.069 

23 

2  15  50.17 

9.9867 

15  38  58.8 

8.548 

24 

0  29  53.87 

S.9293 

N.  7  27  30.7 

19.013 

24 

2  18    7.42 

9.2889 

N.15  47  28.8 

8.459 
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VII. 


GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Sight  Ascension. 

Difll 
forlm. 

Declination. 

Difll 
for  lm. 

Hour. 

Bight  Ascension. 

Diff. 
for  1  oi. 

Declination. 

Diff. 
forlm. 

si 

JNDA 

T  9. 

TUESDAY  11. 

h    m       s      1 

• 

O         /        II 

n 

h    m      8 

8 

O         1        It 

// 

0 

2  18    7.42 

9.9869 

N.15  47  28.8 

8.459 

0 

4    9  23.38 

2.3353 

N.20  31  13.2 

3.161 

1 

2  20  24.76 

9.9898 

15  55  53.0 

8.355 

1 

4  11  43.50 

2.3353 

20  34  20.5 

3.069 

2 

2  22  42.20 

9.9914 

16    4  11.4 

8.259 

2 

4  14    3.61 

9.3352 

20  37  20.6 

8.942 

3 

2  24  59.73 

9.9999 

16  12  24.1 

8.169 

3 

4  16  23.72 

9.3350 

20  40  13.6 

9.893 

4 

2  27  17.35 

9.9944 

16  20  30.9 

8.063 

4 

4  18  43.81 

2.3348 

20  42  59.4 

2.703 

5 

2  29  35.06 

9.9959 

16  28  31.7 

7.964 

5 

4  21    3.89 

9.3346 

20  45  38.0 

&583 

6 

2  31  52.86 

9.9974 

16  36  26.6 

7.665 

6 

4  23  23.96 

9.3343 

20  48    9.4 

8.463 

7 

2  34  10.75 

9.9989 

16  44  15.5 

7.764 

7 

4  25  44.01 

2^339 

20  50  33.6 

8^43 

8 

2  36  28.73 

9.3004 

16  51  58.3 

7.663 

8 

4  28    4.03 

9.3335 

20  52  50.6 

2.994 

9 

2  38  46.80 

9.3018 

16  59  35.0 

7.561 

9 

4  30  24.03 

9.3331 

20  55    0.5 

2.105 

10 

2  41    4.95 

9.3033 

17    7    5.6 

7.458 

10 

4  32  44.00 

2.3325 

20  57    3.2 

1.964 

11 

2  43  23.19 

9.3048 

17  14  30.0 

7.355 

11 

4  35    3.93 

9.3318 

20  58  58.6 

1.863 

12 

2  45  41.52 

9.3069 

17  21  48.2 

7.252 

12 

4  37  23.82 

2.3312 

21    0  46.8 

1.743 

13 

2  47  59.93 

9.3075 

17  29    0.2 

7.147 

13 

4  39  43.67 

2.3305 

21    2  27.8 

1.693 

14 

2  50  18.42 

9.3089 

17  36    5.9 

7.049 

14 

4  42    3.48 

9.3297 

21    4     1.6 

1.504 

15 

2  52  37.00 

9^103 

17  43    5.2 

6.936 

15 

4  44  23.24 

9.3989 

21     5  28.3 

1.385 

16 

2  54  55.66 

9.3116 

17  49  58.2 

6.830 

16 

4  46  42.95 

9.3980 

21    6  47.8 

1.265 

17 

2  57  14.39 

9.3199 

17  56  44.8 

6.723 

17 

4  49    2.60 

2.3270 

21    8    0.1 

1.145 

18 

2  59  33.20 

9.3149 

18    3  25.0 

6.616 

18 

4  51  22.19 

9.3960 

21    9    5.2 

1.025 

19 

3    1  52.09 

9.3154 

18    9  58.7 

6.508 

19 

4  53  41.72 

9.3949 

21  10    3.1 

0.906 

20 

3    4  11.05 

9.3166 

18  16  25.9 

6.399 

20 

4  56    1.18 

9^3937 

21  10  53.9 

0.787 

21 

3    6  30.08 

9.3177 

18  22  46.6 

6.990 

21 

4  58  20.57 

9.3295 

21  11  37.5 

0.667 

22 

3    8  49.18 

9^189 

18  29    0.7 

6.160 

22 

5    0  39.88 

2.3913 

21  12  14.0 

0.548 

23 

3  11    8.35 
MC 

&3901 

>NDA^ 

N.18  35    8.2 
Y  10. 

6.069 

23 

5    2  59.12 
WED 

9.3900 

NESE 

N.21  12  43.3 
>AY  12. 

0.439 

0 

3  13  27.59 

9.3919 

N.18  41    9.0 

5.958 

0 

5    5  18.28 

2.3186 

N.21  13    5.5 

0.311 

1 

3  15  46.89 

9.3993 

18  47    3.2 

5.847 

1 

5    7  37.35 

9.3171 

21  13  20.6 

0.199 

2 

3  18    6.25 

2^232 

18  52  50.7 

6.736 

2 

5    9  56.33 

9.3157 

21  13  28.6 

+  0.073 

3 

3  20  25.68 

2^243 

18  58  31.5 

5.633 

3 

5  12  15.23 

9.3149 

21  13  29.4 

-0.045 

4 

3  22  45.17 

9.3253 

19    4    5.5 

5.511 

4 

5  14  34.03 

2.3195 

21  13  23.2 

0.162 

5 

3  25    4.71 

9.3269 

19    9  32.8 

5.398 

5 

5  115  52.73 

9.3107 

21  13    9.9 

0.280 

6 

3  27  24.31 

9.3371 

19  14  53.3 

5.965 

6 

5  19  11.32 

9.3089 

21  12  49.6 

0.397 

7 

3  29  43.96 

2.3279 

19  20    7.0 

5.171 

7 

5  21  29.80 

9.3079 

21  12  22.3 

0.514 

8 

3  32    3.66 

9.3287 

19  25  13.8 

5.056 

8 

5  23  48.18 

2.3054 

21  11  48.0 

0.631   | 

9 

3  34  23.40 

9.3294 

19  30  13.7 

4.941 

9 

5  26    6.45 

2.3035 

21  11    6.6 

0.747  ■ 

10 

3  36  43.19 

9.3309 

19  35    6.7 

4.826 

10 

5  28  24.60 

9.3014 

21  10  18.3 

0.862 

11 

3  39    3.02 

9.3309 

19  39  52.8 

4.710 

11 

5  30  42.62 

9.2993 

21    9  23.1 

0.978 

12 

3  41  22.90 

2.3316 

19  44  31.9 

4.594 

12 

5  33    0.52 

2.2973 

21    8  20.9 

1.094 

13 

3  43  42.81 

9.3391 

19  49    4.0 

4.478 

13 

5  35  18.30 

2.2952 

21    7  11.8 

1.209 

14 

3  46    2.75 

2.3327 

19  53  29.2 

4.362 

14 

5  37  35.94 

2.2929 

21     5  55.8 

1.3*23 

15 

3  48  22.73 

2.3332 

19  57  47.4 

4.245 

15 

5  39  53.45 

2.2906 

21    4  33.0 

1.437 

16 

3  50  42.73 

2.3335 

20    1  58.6 

4.128 

16 

5  42  10.82 

2.2883 

21    3    3.3 

1.551 

17 

3  53    2.75 

9.3339 

20    6    2.7 

4.010 

17 

5  44  28.05 

2.2860 

21     1  26.8 

1.664 

18 

3  55  22.80 

2.3342 

20    9  59.8 

3.892 

18 

5  46  45.14 

2.2836 

20  59  43.6 

1.777 

19 

3  57  42.86 

2.3345 

20  13  49.8 

3.774 

19 

5  49    2.08 

2.2811 

20  57  53.6 

1.889 

20 

4    0    2.94 

2.3348 

20  17  32.7 

3.656 

20 

5  51  18.87 

2.2766 

20  55  56.9 

9.009 

21 

4    2  23.04 

2.3351 

20  21     8.5 

3.538 

21 

5  53  35.51 

2.9760 

20  53  53  4 

9.113 

22 

4    4  43.15 

2.3352 

20  24  37.2 

3.419 

22 

5  55  51  99 

2.2733 

20  51  43.3 

9.984 

23 

4    7    3.26 

2.3352 

20  27  58.8 

3.300 

23 

5  58    8.31 

9.2706 

20  49  26.5 

8.335 

24 

4    9  23.38 

2.3353 

N.20  31  13.2 

3.181 

24 

6    0  24.47 

2.2679 

N.20  47    3.1 

2.445  | 

vm. 
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GREENWICH  MEAN  TIME, 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Bight  Ascension, 

Ditt 
fori  in. 

Declination. 

0 

Biff, 
fori  m. 

Hour. 

Right  Ascension. 

i   Diff. 
for  1  m. 

1 

Declination. 

Diff. 
for  1  m. 

THl 

JRSIX 

H.Y  13 

SATURDAY  15. 

h    m       b 

s 

O          /         // 

a 

h     m       8 

s 

O         I         II 

« 

0 

6    0  24.47 

2.2679 

N.20  47    3.1 

9.445 

0 

7  45  25.07 

9.0989 

N.16  55    3.3 

6444 

1 

6    2  40.46 

94659 

20  44  33.1 

9.554 

1 

7  47  30.84 

9.0942 

16  48    4.4 

7.019 

2 

6    4  56.29 

9.2694 

20  41  56.6 

9462 

2 

7  49  36.38 

9.0903 

16  41     1.0 

7.093 

3 

6    7  11.95 

9.2595 

20  39  13.6 

2.771 

3 

7  51  41.68 

9.0863 

16  33  53.2 

7.167 

4 

6    9  27.43 

9.9565 

20  36  24.1 

9.879 

4 

7  53  46.74 

9.0894 

16  26  41.0 

7.239 

5 

6  11  42.73 

9.9536 

20  33  28.1 

9.987 

5 

7  55  51.57 

9.0786 

16  19  24.5 

7.311 

6 

6  13  57.86 

9.9507 

20  30  25.7 

3.093 

6 

7  57  56.17 

9.0747 

16  12    3.7 

7.389 

7 

6  16  12.81 

9.2476 

20  27  16.9 

3.199 

7 

8    0    0.53 

9.0708 

16    4  38.7 

7.459 

8 

6  18  27.57 

9.9444 

20  24    1.8 

3.304 

8 

8    2    4.66 

9.0669 

15  57    9.5 

7.521 

9 

6  20  42.14 

9.9419 

20  20  40.4 

3.409 

9 

8    4    8.56 

9.0631 

15  49  36.2 

748D 

10 

6  22  56.52 

2.2381 

20  17  12.7 

3.513 

10 

8    6  12.23 

9.0592 

15  41  58.8 

7.657 

Jl 

6  25  10.71 

2.9349 

20  13  38.8 

3.617 

11 

8    8  15.67 

9.0553 

15  34  17.3 

7.795 

12 

6  27  24.71 

9.9316 

20    9  58.6 

3.721 

12 

8  10  18.87 

9.0515 

15  26  31.8 

7.791 

13 

6  29  38.51 

9.2283 

20    6  12.3 

3.893 

13 

8  12  21.85 

9.0477 

15  18  42.4 

7455 

14 

6  31  52.11 

9.9250 

20    2  19.9 

3.994 

14 

8  14  24.60 

9.0439 

15  10  49.2 

7419 

15 

6  34    5.51 

9.9917 

19  58  21.4 

4.096 

15 

8  16  27.12 

9.0402 

15    2  52.1 

7483 

16 

6  36  18.71 

9.9183 

19  54  16.8 

4.196 

16 

8  18  29.42 

9.0364 

14  54  51.2 

8.046 

17 

6  38  31.71 

9.2149 

19  50    6.3 

4.995 

17 

8  20  31.49 

9.0326 

14  46  46.6 

6.108 

18 

6  40  44.50 

9.9114 

19  45  49.8 

4.394 

18 

8  22  33.33 

9.0288 

14  38  38.3 

8.169 

19 

6  42  57.08 

9.9079 

19  41  27.4 

4.492 

19 

8  24  34.95 

9.0251 

14  30  26.3 

8.229 

20 

6  45    9.45 

9.9044 

19  36  59.1 

4.520 

20 

8  26  36.35 

9.0914 

14  22  10.8 

8.288 

21 

6  47  21.61 

9.9009 

19  32  25.0 

4.617 

21 

8  28  37.52 

9.0177 

14  13  51.7 

8.347 

22 

6  49  33.56 

9.1973 

19  27  45.1 

4.713 

22 

8  30  38.47 

9.0141 

14    5  29.1 

8.405 

23 

6  51  45.29 
FI 

9.1937 

UDA1 

N.19  22  59.5 
I  14. 

4.808 

23 

8  32  39.21 
SU 

9.0105 

NDA^! 

N.13  57    3.1 

if  16. 

6.469 

0 

6  53  56.80 

9.1900 

N.19  18    8.1 

4.903 

0 

8  34  39.73 

9.0068 

N.13  48  33.7 

8418 

1 

6  56    8.09 

9.1863 

19  13  11.1 

4.997 

1 

8  36  40.03 

9.0039 

13  40    0.9 

8473 

2 

6  58  19.16 

9.1897 

19    8    8.5 

5.090 

2 

8  38  40.12 

1.9997 

13  31  24.9 

8.628 

3 

7    0  30.02 

9.1791 

19    3    0.3 

5.189 

3 

8  40  39.99 

1.9961 

13  22  45.6 

8.689 

4 

7    2  40.65 

9.1754 

18  57  46  6 

5.974 

4 

8  42  39.65 

1.9926 

13  14    3.1 

8.735 

5 

7    4  51.06 

9.1716 

18  52  27.4 

5.366 

5 

8  44  39.10 

1.9891 

13    5  17.4 

8.787 

6 

7    7    1.24 

9.1678 

18  47    2.7 

5.456 

6 

8  46  38.34 

1.9856 

12  56  28.6 

6439 

7 

7    9  11.19 

9.1640 

18  41  32.7 

5.545 

7 

8  48  37.37 

1.9629 

12  47  36.7 

8.889 

8 

7  11  20.92 

9.1609 

18  a5  57.3 

5.634 

8 

8  50  36.20 

1.9787 

12  38  41.9 

8438 

9 

7  13  30.42 

2.1564 

18  30  16.6 

5.792 

9 

8  52  34.82 

1.9753 

12  29  44.1 

8.987 

10 

7  15  39.69 

9.1526 

18  24  30.7 

5.808 

10 

8  54  33.24 

19720 

12  20  43.4 

9.036 

11 

7  17  48.73 

2.1487 

18  18  39.6 

5.895 

11 

8  56  31.46 

1.9686 

12  11  39.8 

9.083 

12 

7  19  57.54 

2.1449 

18  12  43.3 

5.981 

12 

8  58  29.48 

1.9653 

12    2  33.4 

9.130 

13 

7  22    6.12 

9.1411 

18    6  41.9 

6,066 

13 

9    0  27.30 

1.9621 

1 1  53  24.2 

9.176 

14 

7  24  14.47 

9.1372 

18    0  35.4 

6.149 

14 

9    2  24.93 

1.9569 

11  44  12.3 

9422 

15 

7  26  22.58 

2.1333 

17  54  24.0 

6.232 

15 

9    4  22.37 

1.9557 

11  34  57.6 

9466 

16 

7  28  30.46 

2.1294 

17  48    7.6 

6.315 

16 

9  *  6  19.61 

1.9594 

11  25  40.3 

9409 

17 

7  30  38.11 

2.1955 

17  41  46.2 

6.397 

17 

9    8  16.66 

1.9493 

1 1  16  20.5 

9459 

18 

7  32  45.52 

9.1916 

17  35  20.0 

*.477 

18 

9  10  13.53 

1.9469 

11    6  58.1 

9494 

19 

7  34  52.70 

9.1177 

17  28  49.0 

6.657 

19 

9  12  10.21 

1.9439 

10  57  33.2 

9.435 

20 

7  36  59.64 

9.1137 

17  22  13.2 

6436 

20 

9  14    6.71 

1.9401 

10  48    5.9 

9.476 

21 

7  39    6.35 

2.1098 

17  15  32.7 

6.714 

21 

9  16    3.02 

1.9370 

10  38  36.1 

94 17 

22 

7  41  12.82 

2.1059 

17    8  47.5 

6.799 

22 

9  17  59.15 

1.9341 

10  29    3.9 

9456 

23 

7  43  19.06 

2.1021 

17     1  57.7 

6.668 
6.944  1 

23 

9  19  55.11 

1.9319 

10  19  29.4 

9494 

24 

7  45  25.07 

2.0082 

N.16  55    3.3 

24 

9  21  50.90 

14283 

N.10    9  52.7 

9431 
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IX. 


GREENWICH  MEAN  TIME- 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Bight  Asornaion. 

Diff. 
forlm. 

Declination. 

Dint 
for  1  m. 

Hour. 

Right  Ascension. 

Diff. 
forlm. 

Declination. 

Diff. 
for  1  m. 

MC 

>NDA^ 

1  17. 

WEDNESDAY  19. 

h    m       8 

O          1         II 

// 

h     m       e 

8 

O          1         II 

a 

0 

9  21  50.90 

1.9983 

N.10    9  52.7 

9.631 

0 

10  51  52.56 

1.8405 

N.  1  57  28.7 

10.634 

1 

9  23  46.51 

1.9254 

10    0  13.7 

9.668 

1 

10  53  42.97 

1.8398 

1  46  50.5 

10.639 

2 

9  25  41.95 

1.9226 

9  50  32.5 

9.704 

2 

10  55  33.34 

1.8399 

1  36  12.1 

10.643 

3 

9  27  37.23 

1.9199 

9  40  49.2 

9.739 

3 

10  57  23.68 

1.8387 

1  25  33.4 

10.647 

4 

9  29  32.34 

1.9179 

9  31     3.8 

9.774 

4 

10  59  13.99 

1.8389 

1  14  54.5 

10.650 

5 

9  31  27.29 

1.9144 

9  21  16.3 

9.808 

5 

11     1    4.27 

1.8377 

1     4  15.4 

10  653 

6 

9  33  22.07 

1.9117 

9  11  26.8 

9.849 

6 

11    2  54.52 

1.8373 

0  53  36.1 

10.656 

7 

9  35  16.70 

1.9099 

9     1  35.3 

9.874 

7 

1 1    4  44.75 

1.8370 

0  42  56.7 

10.657 

8 

9  37  11.17 

1.9066 

8  51  41.9 

9.906 

8 

11    6  34.96 

1.6367 

0  32  17.2 

10.658 

9 

9  39    5.49 

1.9040 

8  41  46.6 

9.937 

9 

1 1    8  25.16 

1.8365 

0  21  37.7 

10.659 

10 

9  40  59.65 

1.9015 

8  31  49.4 

9.967 

10 

11  10  15.34 

1.8363 

0  10  58.1 

10.659 

11 

9  42  53.67 

1.8991 

8  21  50.5 

9.997 

11 

11  12    5.51 

1.8369 

N.  0    0  18.6 

10.658   ; 

12 

9  44  47.54 

1.8966 

8  11  49.8 

10.096 

12 

1 1  13  55.68 

1.8361 

S.  0  10  20.9 

10.657 

13 

9  46  41.26 

1.8943 

8    1  47.4 

10.054 

13 

11  15  45.84 

1.8360 

0  21     0.3 

10.656 

14 

9  48  34.85 

1.8990 

7  51  43.3 

10.089 

14 

11  17  36.00 

1.8361 

0  31  39.6 

10.654 

15 

9  50  28.30 

1.8897 

7  41  37.5 

10.110 

15 

11  19  26.17 

1.8369 

0  42  18.6 

10.651 

16 

9  52  21.62 

1.8875 

7  31  30.1 

10.136 

16 

11  21  16.34 

1.8364 

0  52  57.7 

10.647 

17 

9  54  14.80 

1.6853 

7  21  21.2 

10.161 

17 

11  23    6.53 

1.8366 

1     3  36.4 

10.643 

18 

9  56    7.85 

1.8831 

7  11  10.8 

10.186 

18 

1 1  24  56.73 

1.8368 

1  14  14.9 

10.639 

19 

9  58    0.77 

1.8610 

7    0  58.9 

10.910 

19 

1 1  26  46.94 

1.8370 

1  24  53.1 

10.634 

20 

9  59  53.57 

1.8790 

6  50  45.6 

10.933 

20 

11  28  37.17 

1.8374 

1  35  30.9 

10.696 

21 

10    1  46.25 

1.8770 

6  40  30.9 

10.956 

21 

11  30  27.43 

1.8378 

1  46    8.4 

10.699 

22 

10    3  38.81 

1.8750 

6  30  14.9 

10.979 

22 

11  32  17.71 

1.8389 

1  56  45.5 

10.615 

23 

10    5  31.25 
TU 

1.8730 
ESDA 

N.  6  19  57.5 
X   18. 

10.301 

23 

11  34    8.02 
THl 

1.8388 

JIISDj 

S.  2    7  22.2 
!Y  20. 

10.607 

0 

10    7  23.57 

1.8711 

N.  6    9  38.8 

10.399 

0 

11  35  58.37 

1.8394 

S.  2  17  58.4 

10.599 

1 

10    9  15.78 

1.8693 

5  59  18.9 

10.349 

1 

11  37  48.75 

1.8400 

2  28  34.1 

10.591 

2 

10  11    7.89 

1.8676 

5  48  57.8 

10.361 

2 

11  39  39.17 

1.8406 

2  39    9.3 

10.589 

3 

10  12  59.89 

1.8659 

5  38  35.6 

10.380 

3 

11  41  29.62 

1.8413 

2  49  43.9 

10.579 

4 

10  14  51.79 

1.8649 

5  26  12.2 

10.398 

4 

11  43  20.12 

1.8491 

3    0  17.9 

10.561 

5 

10  16  43.59 

1.8695 

5  17  47.8 

10.416 

5 

11  45  10.67 

1.8430 

3  10  51.2 

10.550 

6 

10  18  35.29 

1.8609 

5    7  22.3 

10.433 

6 

11  47    1.28 

1.8439 

3  21  23.9 

10.539 

7 

10  20  26.90 

1.8593 

4  56  55.8 

10.449 

7 

11  48  51.94 

1.8448 

3  31  55.9 

10.597 

8 

10  22  18.41 

1.8577 

4  46  28.4 

10.465 

8 

11  50  42.66 

1.8457 

3  42  27.1 

10.514 

9 

10  24    9.83 

1.8563 

4  36    0.0 

10.481 

9 

11  52  33.43 

1.8467 

3  52  57.6 

10.501 

10 

10  26    1.17 

1.8560 

4  25  30.7 

10.495 

10 

11  54  24.27 

1.8479 

4    3  27.2 

10.487 

11 

10  27  52.43 

1.8536 

4  15    0.6 

10.507 

11 

11  56  15.18 

1.8491 

4  13  56.0 

10.479 

12 

10  29  43.60 

1.8593 

4    4  29.7 

10.599 

12 

11  58    6.16 

1.8503 

4  24  23.9 

10.457 

13 

10  31  34.70 

1.8511 

3  53  58.0 

10.534 

13 

11  59  57.22 

1.8516 

4  34  50.9 

10.449 

14 

10  a3  25.73 

1.8498 

3  43  25.6 

10.547 

14 

12    1  48.35 

1.8599 

4  45  16.9 

10.496 

15 

10  35  16.68 

1.8486 

3  32  52.4 

10.558 

15 

12    3  39.56 

1.8549 

4  55  42.0 

10.409 

16 

10  37    7.56 

1.8475 

3  22  18.6 

10.568 

16 

12    5  30.86 

1.8557 

5    6    6.0 

10.399 

17 

10  38  58.38 

1.6465 

3  11  44.2 

10.578 

17 

12    7  22.25 

1.8579 

5  16  29.0 

10.374 

18 

10  40  49.14 

1.8455 

3    1     9.2 

10.588 

18 

12    9  13.72 

1.8587 

5  26  50.9 

10.356 

19 

10  42  39.84 

1.8445 

2  50  33.7 

10.597 

19 

12  11    5.29 

1.8603 

5  37  11.7 

10.337 

20 

10  44  30.48 

1.8436 

2  39  57.6 

10.606 

20 

12  12  56.96 

1.8690 

5  47  31.3 

10.317 

21 

10  46  21.07 

1.8498 

2  29  21.0 

10.613 

21 

12  14  48.73 

1.8637 

5  57  49.7 

10.997 

22 

10  48  11.61 

1.8490 

2  18  44.0 

10.690 

22 

12  16  40.60 

1.8654 

6    8    6.9 

10.276 

23 

10  50    2.11 

1.8419 

2    8    6.6 

10.697 

23 

12  18  32.57 

1.8671 

6  18  22.8 

10.954 

1    24 

10  51  52.56 

1.8405 

N.  1  57  28.7 

10.634 

24 

12  20  24.65 

1.8690 

S.  6  28  37.4 

10.939 

X. 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  EIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Bight  Ascension. 

Difll 
fori  in. 

Declination. 

Diff. 
for  1  m. 

Hoar. 

Bight  Ascension. 

Dift 
for  1  m. 

Declination. 

Diff. 
for  1  m. 

FI 

IIDA1 

1  21. 

SUNDAY  23. 

h    m     8 

S 

O          1         II 

// 

h     m      8 

• 

o     **      » 

ii 

0 

12  20  24.65 

1.8690 

S.  6  28  37.4 

10.939 

0 

13  53  15.90 

9.0189 

S.14    2  12.3 

8.403 

1 

12  22  16.85 

J  .8710 

6  38  50.7 

10.910 

1 

13  55  17.16 

9.0939 

14  10  34.8 

8.348 

2 

12  24    9.17 

1.8749 

6  49    2.6 

10.186 

2 

13  57  18.68 

9.0375 

14  18  54.0 

8.999 

3 

12  26    1.60 

1.8749 

6  59  13.0 

10.162 

3 

13  59  20.46 

9.0318 

14  27    9.8 

8.234 

4 

12  27  54.16 

1.8771 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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9.3968 

20  25  55.9 

3.179 

15 

18    6  22.19 

2.4935 

20  36  30.8 
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8.5090 

19  15  38.3 

5.550 

11 

16  57  29.61 

9.4159 

21    6    7.3 

0.787 

11 

18  56  27.15 

8.5090 

19  10     1.3 

5.683    ' 

12 

16  59  54.68 

9.4197 

21    6  50.7 

0.660 

12 

18  58  57.69 

3^089 

19    4  16.3 

5.817 

13 

17    2  19.98 

9.4334 

21     7  26.5 
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3.5085 

18  52  22.3 

60)83 

15 

17    7  11.22 

9.4306 

21    8  15.0 
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0.145 

16 

19    8  59.71 

3.5076 

18  39  56.6 

6.346 

17 

17  12    3.31 

9.4376 

21     8  32.4 

-  0.015 

17 

19  11  30.15 

8.5071 

18  33  31.9 

6.477 

18 

17  14  29.67 

9.4410 

21     8  29.4 

+  0.115 

18 

19  14    0.56 
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47.2 


7.375 
7.500 
7.694 
7.748 
7.871 
7.999 
8.119 
8.939 
8.352 
8.470 
8.587 
8.703 
8.818 
8.939 
9.044 
9.156 
9.267 
9.377 
9.485 
9.599 
9.698 
9.809 
9.905 
10.007 


10.108 

10.907 

10.306 

10.403 

10.498 

10.599 

10.684. 

10.776 

10.866 

10.954 

11.049 

11.198 

11.919 

11.994 

11.375 

11.454 

11.539 

11.609 

11.684 

11.758 

11.830 

11.900 

11.969 

19.036 

19.101 


Hoar. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


Bight  Ascension. 


Din*, 
for  1  m. 


DeoUnation. 


Diff. 
for  1  m. 


MONDAY  81. 


h  m 
21  27 
21  29 
21  31 
21  34 
21  36 
21  39 
21  41 
21  43 
21  46 
21  48 
21  50 
21  53 
21  55 

21  58 

22  0 


22 
22 
22 
22 


2 
5 

7 
9 


22  12 
22  14 
22  16 
22  19 
22  21 


8 

s 

2.17 

9.4034 

26.30 

9.4009 

50.28 

2.3984 

14.11 

9.3959 

37.79 

9.3935 

133 

9.3911 

24.72 

9.3886 

47.96 

9.3869 

11.06 

9.3838 

34.02 

9.3815 

56.84 

9.3791 

19.51 

9.3767 

42.04 

9-3743 

4.43 

9.3790 

26.68 

9.3697 

48.80 

9.3675 

10.78 

9.3659 

32.63 

9.3630 

54.34 

9.3608 

15.92 

9.3586 

37.37 

9.3564 

58.69 

9.3543 

19.89 

9^599 

40.96 

9.3502 

S.  9  45  47.2 
9  33  39.2 
9  21  27.3 
9  9  11.7 
8  56  52.5 
8  44  29.8 
8  32  3.7 
8  19  34.3 
8  7  1.6 
7  54  25.8 
7  41  47.0 
7  29  5.3 
7  16  20.7 
7  3  33.4 
6  50  43.5 
6  37  51.0 
6  24  56.1 
6  11  58.8 
5  58  59.3 
5  45  57.7 
5  32  54.0 
5  19  48.4 
5  6  41.0 

S.  4  53  31.8 


PHASES  OF  THE  MOON. 


9.101 
9.166 
9.999 
9.990 
9.349 
9.407 
9.463 
9.518 
9.571 
9.699 
9.671 
9.719 
9.766 
9.810 
9.853 
9.895 
9.935 
9.973 
3.009 
3.044 
3.077 
3.108 
3.138 
3.167 


TUESDAY,  AUGUST  1. 

0  |    22  24    1.91  |  9.3481  |S.  4  40  20.9  |    13.194 


d  Last  Quarter  • 
#  New  Moon 
J)  First  Quarter 
O  Full  Moon     . 


d  h       m 

7  S  52.4 

14  19      1.4 

22  22  17.5 

30  2      1.9 


d  h 

<£  Perigee.    • 3  13.5 

<T   Apogee 19  8.3 

<C  Perigee 31  12.7 
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XIIL 


GREENWICH  MEAN  TIME, 

• 

LUNAR  DISTANCES. 

• 
3* 

P.  L. 

P.  L. 

P.  L. 

P.  L. 

o§ 

Name  and  Direction 

Noon. 

of 

EQh. 

of 

Vlh. 

of 

DC*. 

of 

1 

of  Object. 

Dlff. 

Diff. 

Diff. 

Diff. 

Spica 

W. 

0          1        II 

80  41    8 

9234 

O           1        II 

82  28  45 

9995 

O           l         II 

84  16  35 

9916 

O           1        ll 

86    4  38 

9908 

Antares 

W. 

35  31    4 

9987 

37  17  22 

9974 

39    3  59 

9969 

40  50  54 

9951 

Fomalhaut 

E. 

54  21  56 

3015 

52  52    2 

3044 

51  22  44 

3078 

49  54    8 

3117 

a  Pegasi 

E. 

69    7  55 

2401 

67  24  21 

9396 

65  40  40 

9399 

63  56  54 

9390 

a  Anetis 

E. 

112  11  50 

9381 

110  25  23 

9971 

108  38  41 

9969 

106  51  45 

9953 

2 

Spica 

W. 

95    7  37 

9176 

96  56  40 

9179 

98  45  50 

9167 

100  35    7 

9163 

Antares 

W. 

49  49  15 

9907 

51  37  32 

9901 

53  25  58 

9195 

55  14  33 

9190  , 

Fomalhaut 

E. 

42  45  27 

3490 

41  23  33 

3509 

40    3  19 

3612 

38  44  58 

3799 

a  Pegasi 

E. 

55  17  47 

9396 

53  34    7 

9403 

51  50  36 

9410 

50    7  15 

9419 

a  Arietis 

E. 

97  54    8 

9918 

96    6    7 

9913 

94  17  59 

9908 

92  29  44 

9904 

3 

Antares 

W. 

64  19    2 

9174 

66    8    8 

9179 

67  57  17 

9179 

69  46  27 

9179 

a  Pegasi 

E. 

41  35    0 

9504 

39  53  53 

9533 

38  13  25 

9564 

36  33  41 

9609 

a  Arietis 

E. 

83  27  16 

9193 

81  38  38 

9193 

79  50    0 

9194 

78    1  23 

9194 

Aldebaran 

E. 

J16  36  54 

9169 

114  47  39 

9168 

112  58  23 

9167 

111    9    6 

9167 

4 

Antares 

W. 

78  52    6 

9178 

80  41    7 

9180 

82  30    4 

9184 

84  18  56 

9188 

a  Aquilse 

W. 

34  42  56 

3773 

3i  58  26 

3638 

37  16  19 

3591 

38  36.20 

3419 

a  Arietis 

E. 

68  58  51 

9907 

67  10  34 

2211 

65  22  23 

9916 

63  34  19 

9921 

Aldebaran 

E. 

102    2  48 

9173 

100  13  40 

9176 

98  24  36 

9179 

96  35  37 

9189 

Sun 

E. 

135  36  24 

9467 

133  54  25 

9470 

132  12  29 

9479 

130  30  36 

9475 

5 

Antares 

W. 

93  21  41 

9911 

95    9  52 

9917 

96  57  54 

9994 

98  45  46 

9930 

a  Aquilee 

W. 

45  40  59 

3077 

47    9  37 

3031 

48  39  11 

9999 

50    9  34 

9958 

a  Arietis 

E. 

54  36  18 

9957 

52  49  15 

9966 

51    2  25 

9976 

49  15  50 

9986 

Saturn 

E. 

71  55  56 

9997 

70    8    8 

9933 

68  20  29 

9939 

66  32  59 

9945 

Aldebaran 

E. 

87  32  14 

9906 

85  43  56 

9919 

83  55  47 

9918 

82    7  47 

9995 

Sun 

E. 

122    2  35 

9499 

120  21  20 

9505 

118  40  14 

9511 

116  59  16 

9517 

6 

or  Aquilae 

W. 

57  50  32 

9844 

59  24    3 

9830 

60  57  52 

9818 

62  31  56 

9808 

a  Arietis 

E. 

40  27    5 

9350 

38  42  19 

9367 

36  57  57 

9384 

35  14    0 

9404 

Saturn 

E. 

57  38    2 

9989 

55  51  36 

9989 

54    5  21 

9998 

52  19  18 

9307 

Aldebaran 

E. 

73  10  20 

9989 

71  23  24 

9970 

69  36  40 

9978 

67  50    8 

9967 

Jupiter 

E. 

81  46    0 

9313 

80    0  20 

9399 

78  14  52 

9330 

76  29  36 

9338 

»SUN 

E. 

108  36  52 

9555 

106  56  55 

9564 

105  17  10 

9579 

103  37  36 

9580 

7 

a  Aquilae 

W. 

70  24  41 

9785 

71  59  28 

9785 

73  34  16 

9785 

75    9    3 

9768 

Fomalhaut 

W. 

44  31  12 

3381 

45  53  50 

3397 

47  17  30 

3981 

48  42    4 

3940 

Saturn 

E. 

43  32  17 

9359 

41  47  &3 

9361 

40    3    2 

9371 

38  16  45 

9380 

Aldebaran 

E. 

59    0  42 

9339 

57  15  29 

9342 

55  30  30 

9351 

53  45  45 

9361 

Jupiter 

E. 

67  46  18 

9381 

66    2  16 

9390 

64  18  27 

9399 

62  34  51 

9408 

Sun 

E. 

95  22  48 

9696 

93  44  28 

9635 

92    6  21 

9645 

90  28  27 

9655 

8 

a  Aquike 

W. 

83    2    0 

9809 

84  36  16 

• 

9816 

86  10  23 

9894 

87  44  20 

9831 

Fomalhaut 

W. 

55  55  13 

3100 

57  23  23 

3069 

58  51  54 

3067 

60  20  44 

3053 

a  PegRsi 

W. 

35  16    8 

9830 

36  49  57 

9805 

38  24  19 

9783 

39  59    9 

9766 

Saturn 

E. 

29  41     0 

9434 

27  58  14 

9445 

26  15  44 

9458 

24  33  31 

9470 

Aldebaran 

E. 

45    5  42 

9414 

43  22  27 

9495 

41  39  28 

9437 

39  56  46 

Q44A 

Jupiter 

E. 

54    0    8 

9455 

52  17  51 

9465 

50  35  48 

9474 

48  53  58 

QAHA 

Sun 

E. 

82  22  17 

9704 

80  45  43 

2715 

79    9  23 

9795 

77  33  16 

9735 

9 

Fomalhaut 

W. 

67  48  11 

3015 

• 

69  18    5 

3019 

70  48    3 

3011 

72  18    2 

3010 

XIV. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

Ij 

» 

P.  L. 

P.L. 

P.L. 

P.L. 

Name  and  Direction 
of  Object. 

Midnight 

of 
Diff. 

XV*. 

of 
Diff. 

xvra>». 

of 
Diff. 

* 

XXP». 

of 
Diff. 

Q           1        II 

O          1        II 

O           1        H 

°      J    *  >' 

1 

Spica 

W. 

87  52  53 

2201 

89  41  19 

9194 

91  29  56 

9188 

93  18  42 

9189 

Antares 

W. 

42  38    6 

2240 

44  25  34 

9931 

46  13  15 

9993 

48     1     9 

9914 

Fomaihaut 

E. 

48  26  19 

3163 

46  59  25 

3914 

45  ,33  33 

3974 

44    8  51 

3341 

a  Pegasi 
a  Arietis 

E. 

62  13    5 

2389 

60  29  14 

9389 

58  45  23 

9389 

57    1  33 

9392 

E. 

105    4  36 

2245 

103  17  15 

9937 

101  29  43 

9930 

99  42    0 

9994 

2 

Spica 

W. 

102  24  30 

2160 

104  13  58 

9157 

106    3  30 

9155 

107  53    5 

9153 

Antares 

W. 

57    3  15 

9186 

58  52    4 

9182 

60  40  59 

9178 

62  29  59 

9176 

Fomaihaut 

E. 

37  28  42 

3865 

36  14  47 

4099 

35    3  29 

4903 

33  55    6 

4414 

a  Pegasi 

E. 

48  24    8 

8431 

46  41  18 

2445 

44  58  47 

9469 

43  16  40 

948*1 

a  Arietis 

E. 

90  41  22 

8200 

88  52  55 

9198 

87    4  25 

9196 

85  15  52 

9194 

3 

Antares 

W. 

71  35  37 

2172 

73  24  46 

9173 

75  13  54 

9174 

77    3    1 

9176 

a  Pegasi 
a  Arietis 

E. 

34  54  49 

9646 

33  16  57 

9698 

31  40  14 

9760 

30    4  53 

9839 

E. 

76  12  47 

9195 

74  24  12 

9198 

72  a5  41 

9900 

70  47  14 

9903 

Aldebaran 

E. 

109  19  48 

9167 

107  30  30 

2168 

105  41  14 

9169 

103  52    0 

9170 

4 

Antares 

W. 

86    7  42 

9199 

87  56  22 

9196 

89  44  56 

9901 

91  33  22 

9906 

otAquila* 

W. 

39  58  15 

3331 

41  21  51 

3953 

42  46  57 

3186 

44  13  23 

3198 

a  Arietis 

E. 

61  46  23 

9997 

59  58  36 

9934 

58  10  59 

9941 

56  23  33 

9949 

Aldebaran 

E. 

94  46  43 

9186 

92  57  55 

9191 

91    9  14 

9196 

89  20  40 

9901 

Sun 

E. 

128  48  47 

9479 

127    7    4 

9484 

125  25  28 

9488 

123  43  58 

9493 

5 

Antares 

W. 

100  33  29 

9937 

102  21     1 

9944 

104    8  23 

9951 

105  55  34 

9960 

a  Aquilro 

W. 

51  40  39 

9999 

53  12  21 

9909 

54  44  37 

9880 

56  17  22 

9860 

a  Arietis 

E. 

47  29  30 

9998 

45  43  27 

9309 

43  57  41 

9399 

42  12  13 

9335 

Saturn 

E. 

64  45  39 

9959 

62  58  29 

9259 

61   11  29 

2266 

59  24  40 

9974 

Aldebaran 

E. 

80  19  56 

9931 

78  32  15 

9239 

76  44  45 

9947 

74  57  27 

9954 

Sun 

E. 

115  18  27 

9595 

113  37  48 

9539 

111  57  19 

9539 

110  17    0 

9547 

6 

a  Aquita 

W. 

64    6  13 

9801 

65  40  40 

9795 

67  15  15 

9790 

68  49  56 

9787 

a  Arietis 

E. 

33  30  31 

9495 

31  47  32 

9449 

30    5    7 

9477 

28  23  21 

9507 

Saturn 

E. 

50  33  28 

9315 

48  47  50 

9324 

47    2  26 

9333 

45  17  15 

9349 

Aldebaran 

E. 

66    3  49 

9995 

64  17  42 

9304 

62  31  48 

9313 

60  46    8 

9393 

Jupiter 

E. 

74  44  32 

9346 

72  59  40 

9355 

71  15    0 

9364 

69  30  33 

9379 

Sun 

E. 

101  58  14 

9589 

100  19    4 

9596 

98  40    6 

9607 

97    1  21 

9616 

7 

aAquilce 

W. 

76  43  47 

9790 

78  18  28 

9793 

79  53    5 

9798 

81  27  36 

9803 

Fomaihaut 

W. 

50    7  26 

3204 

51  33  30 

3173 

53    0  12 

3144 

54  27  28 

3190 

Saturn 

E. 

36  34  42 

9390 

34  50  53 

9401 

33    7  20 

9419 

31  24    2 

9493 

Aldebaran 

E. 

52    1  14 

9371 

50  16  58 

9389 

48  32  57 

9393 

46  49  12 

9403 

Jupiter 

E. 

60  51  28 

9417 

59    8  18 

2426 

57  25  21 

9436 

55  42  38 

9445 

Sun 

E. 

88  50  46 

9665 

87  13  19 

9675 

85  36    5 

9684 

83  59    4 

9695 

8 

a  Aquilee 

W. 

89  18    7 

9841 

90  51  42 

9851 

92  25    4 

9862 

93  58  12 

9873 

Fomaihaut 

W. 

61  49  51 

3043 

63  19  11 

3034 

64  48  42 

3096 

66  18  23 

3090 

a  Pegasi 

W. 

41  34  22 

9759 

43    9  53 

9741 

44  45  38 

9733 

46  21  34 

9796 

Saturn 

E. 

22  51  36 

2484 

21  10    0 

9499 

19  28  45 

9515 

17  47  52 

9533 

Aldebaran 

E. 

38  14  20 

9460 

36  32  11 

9473 

34  50  20 

9487 

33    8  48 

9500 

Jupiter 

E. 

47  12  22 

9493 

45  30  59 

9509 

43  49  49 

9519 

42    8  53 

9599 

Sun 

E. 

75  57  23 

9745 

74  21  43 

2756 

72  46  17 

9766 

71  11    5 

9776 

9 

Fomaihaut 

W. 

73  48    2 

3010 

75  18    2 

3019 

76  48    0 

3014 

78  17  56 

3017 
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XV 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

® 

p 

9 

Name  and  Direction 
of  Object. 

Noon. 

P.L. 
of 

Diff. 

mh. 

P.L. 

of 

Diff. 

VP* 

P.L. 

of 

Diff. 

rx>. 

P.L. 

of 

Diit 

a  Pegasi 

W. 

O           1         II 

47  57  39 

S731 

O           /         // 

49  33  51 

2717 

O         I        n 

51  10    8 

2715 

52  46  28 

9713 

Aldebaran 

E. 

31  27  35 

2515 

29  46  42 

2530 

28    6  10 

2546 

26  26    1 

2564 

Jupiter 

E. 

40  28  10 

2531 

38  47  40 

2541 

37    7  24 

2551 

35  27  21 

2561 

Sun 

E. 

69  36    6 

3786 

68    1  20 

2797 

66  26  48 

2808 

64  52  30 

2818 

10 

Fomalhaut 

W. 

79  47  48 

3091 

81  17  35 

3026 

82  47  16 

3001 

84  16  50 

3038 

a  Pegasi 

W. 

60  48    6 

2722 

62  24  17 

2725 

64    0  24 

2729 

65  36  25 

2733  ; 

Jupiter 

E. 

27  10  27 

2609 

25  31  44 

2619 

23  53  15 

2629 

22  15    0 

2639 

Sun 

E. 

57    4  21 

2870 

55  31  24 

2880 

53  58  40 

2891 

52  26  10 

2901 

11 

Fomalhaut 

W. 

91  42  27 

3079 

93  11    2 

3090 

94  39  24 

3101 

96    7  32 

3113 

a  Pegasi 

W. 

73  34  52 

9762 

75  10  JO 

2769 

76  45  19 

2775 

78  20  19 

2782 

a  Arietis 

W. 

29  57  26 

9771 

31  32  32 

2766 

33    7  45 

2762 

34  43    3 

9760 

Sun 

E. 

44  47    2 

2955 

43  15  53 

2967 

41  44  59 

2978 

40  14  19 

2989 

12 

a  Pegasi 
a  Arietis 

W. 

86  12  52 

2829 

87  46  51 

2831 

89  20  38 

2840 

90  54  14 

9848 

W. 

42  39  39 

2768 

44  14  49 

9771 

45  49  55 

2775 

47  24  55 

2780 

Sun 

E. 

32  44  35 

3050 

31  15  24 

3064 

29  46  30 

3077 

28  17  52 

3091 

16 

Sun 

W. 

14  29  57 

3477 

15  50  47 

3457 

17  11  59 

3444 

18  33  26 

3436 

Mars 

E. 

32  24  49 

3259 

30  59  49 

3273 

29  35    6 

3288 

28  10  41 

3306 

Spica 

E. 

74  35  30 

2950 

73    4  14 

2958 

71  33    8 

2965 

70    2  12 

2973 

17 

Sun 

W. 

25  22    9 

3495 

26  43  57 

3426 

28    5  44 

3429 

29  27  28 

3431 

Spica 

E. 

62  29  43 

3006 

60  59  38 

3012 

59  29  40 

3018 

57  59  50 

3024 

An  tares 

E. 

107  56    8 

3026 

106  26  28 

3033 

104  56  56 

3039 

103  27  31 

3043 

18 

Sun 

W. 

36  15  25 

3445 

37  36  51 

3447 

38  58  14 

3450 

40  19  34 

3453 

Spica 

E. 

50  32  21 

3049 

49    3    9 

COM 

47  34    3 

3058 

46    5    2 

3061 

Antares 

E. 

96    2    1 

3069 

94  33  13 

3072 

93    4  29 

3076 

91  35  50 

3080 

19 

Sun 

W. 

47    5  35 

3462 

48  26  42 

3463 

49  47  47 

3464 

51     8  51 

3464 

Spica 

E. 

38  40  56 

3075 

37  12  16 

3078 

35  43  39 

3079 

34  15    4 

3080 

Antares 

E. 

84  13  38 

3094 

82  45  21 

3096 

81  17    7 

3097 

79  48  54 

3099 

20 

Sun 

W. 

57  54  14 

3461 

59  15  22 

9459 

60  36  32 

3457 

61  57  44 

3455 

Reguhis 

W. 

27  37  36 

3170 

29    4  21 

3160 

30  31  18 

3151 

31  58  26 

3143 

Antares 

E. 

72  28    4 

3100 

70  59  54 

3099 

69  31  43 

S097 

68    3  30 

3096 

21 

Sun 

W. 

68  44  38 

3435 

70    6  15 

3430 

71  27  58 

3493 

72  49  48 

3416 

Regulus 

W. 

39  J6  27 

3105 

40  44  31 

3097 

42  12  44 

3089 

43  41     7 

9081 

Venus 

W. 

31  44  19 

3608 

33    2  45 

3596 

34  21  24 

3584 

35  40  16 

3572 

Mars 

W. 

25  12  26 

3408 

26  34  34 

3392 

27  57    0 

3376 

29  19  44 

3362 

Antares 

E. 

60  41  46 

3082 

59  13  14 

3078 

57  44  37 

3073 

56  15  55 

3069 

22 

Sun 

W. 

79  40  58 

3379 

81     3  39 

3369 

82  26  31 

3359 

83  49  34 

3349 

Regulus 

W. 

51     5  34 

3037 

52  35     1 

3027 

54    4  40 

3018 

55  34  3f 

3008 

Venus 

W. 

42  17  52 

3512 

43  38    3 

3499 

44  58  28 

3487 

46  19    7 

3474 

Mars 

W. 

36  17  20 

3296 

37  41  36 

3283 

39    6    7 

3970 

40  30  54 

3257 

Antares 

E. 

48  50  49 

3040 

47  21  26 

3033 

45  51  54 

3026 

44  22  14 

3020 

23 

Sun 

W. 

90  47  54 

3292 

92  12  15 

3279 

93  36  51 

3265 

95    1  43 

3252 

Regulus 

W. 

63    7    9 

2950 

64  38  25 

2938 

66    9  56 

2924 

67  41  44 

2912 
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GREENWICH  MEAN  TIME* 

LUNAR  DISTANCES. 

9 

Name  and  Direction 
of  Object. 

Midnight 

P.L. 

of 

Biff. 

xv*. 

P  L. 

of 

Diff. 

XVHP> 

P.L. 

of 

Diff. 

XXI* 

P.L. 

of 

Diff. 

aPegasi 

Aldebaran 

Jupiter 

Sun 

W. 
E. 
E. 
E. 

0          I       il 

54  22  50 
24  46  16 
33  47  32 
63  18  25 

9713 
3563 
9570 
2888 

0          /        // 

55  59  12 
23    6  58 
32    7  56 
61  44  34 

9714 
9606 

9580 
9838 

O           /         // 

57  35  33 
21  28  11 
30  28  33 
60  10  56 

9716 
9639 
9589 

9849 

1 

1            O         t        It 

1    59  11  51 

19  49  59 

1    28  49  23 

i    58  37  32 

9719 
9669  ! 
9599 
9859 

10 

Fomalhaut 

aPegasi 

Jupiter 

Sun 

W. 
W. 
E. 
E. 

85  46  16 
67  12  21 
20  36  58 
50  53  53 

3044 
9738 
9649 
9919 

87  15  34 
68  48  10 
18  59  10 
49  21  50 

3059 
9744 

9660 
9994 

88  44  42 
70  23  52 
17  21  37 
47  50     1 

3060 
9750 
9679, 
9934 

90  13  40 
!    71  59  26 
1    15  44  19 

46  18  25 

3069 
9756 
9684 
9944 

11 

Fomalhaut 
a  Pegasi 
a  Arietis 

Sun 

W. 
W. 
W. 

E. 

97  35  26 
79  55  10 
36  18  24 
38  43  53 

3196 
9790 
9759 
3001 

99    3    4 
81  29  51 
37  53  46 
37  13  41 

3138 
9798 
9760 
3013 

100  30  27 
$3    4  22 
39  29    7 
35  43  44 

3153 
9806 
9769 
3095 

101  57  33 
84  38  42 
41     4  25 
34  14    2 

3168 
9814 
9765 
3037 

12 

aPegasi 
a  Arietis 

Sun 

w. 

E. 

92  27  39 
48  59  49 
26  49  32 

9858 
9785 
3107 

94    0  52 
50  34  36 
25  21  30 

9667 
9791 
3194 

95  33  53 
52    9  16 
23  53  50 

9677 
9797 
3141 

97    6  41 
53  43  48 
22  26  30 

9887; 

9803 

3160 

16 

Sun 

Mars 

Spica 

W. 

E. 

E. 

19  55    2 
26  46  36 
68  31  25 

3430 
3385 
9980 

21  16  45 
25  22  53 

67    0  47 

3496 
3345 
awn 

22  38  32 

23  59  34 
65  30  17 

3494 
3369 
9993 

24    0  21 
22  36  42 
63  59  56 

3495 
3395 

3000 

17 

Sun 
Spica 
Ail  tares 

W. 

E. 
E. 

30  49    9 

56  30    7 

101  58  12 

3434 
3030 
3049 

32  10  47 

55    0  31 

100  29    0 

3436 
3034 
3054 

33  32  23 
53  31     1 

98  59  54 

3438 
3040 
3060 

34  53  56 
52    1  38 
97  30  55 

3449 
3045 
3064 

18 

Sun 

Spica 

Antares 

W. 

E. 
E. 

41  40  51 
44  36    5 

90    7  16 

3455 
3065 
3083 

43    2    5 
43    7  12 
88  38  46 

3457 
3068 
3087 

44  23  17 
41  38  23 

87  10  20 

3459 
3071 
3089 

45  44  27 

40    9  38 
85  41  57 

3461 
3073 
3099 

19 

Sun 

Spica 

Antares 

W. 

E. 
E. 

52  29  55 
32  46  30 
78  20  43 

3464 
3081 
3100 

53  50  59 
31  17  57 
76  52  33 

3464 
3089 
3100 

55  12    3 

29  49  25 
75  24  23 

3463 
3089 
3101 

56  33    8 
28  20  53 
73  56  14 

3463 
3081 
3100 

20 

Sim 

Regulus 

Antares 

W. 
W. 
E. 

63  18  58 
33  25  44 
66  35  15 

3459 
3135 
3093 

64  40  16 
34  53  11 

65  6  57 

3447 
3198 
3091 

66    1  39 
36  20  47 
63  38  37 

3444 
3190 
3088 

67  23    6 
37  48  32 
62  10  13 

3439 
3119 
3086 

21 

Sun 

Regulus 

Venus 

Mars 

Antares 

W. 

w. 
w. 
w. 

E. 

74  11  46 
45    9  40 
36  59  21 
30  42  44 
54  47    7 

3410 
3073 
3560 
3348 
3064 

75  33  51 
46  38  23 
38  18  39 
32    6    0 
53  18  13 

3403 
3065 
3548 
3334 

3058 

76  56    4 
48    7  16 
39  38  10 
33  29  32 
51  49  12 

9395 
3056 
3536 
3391 
3059 

78  18  26 

49  36  19 
40  57  54 
34  53  19 

50  20    4 

3386 

3047 
3534 
3309 
3047 

22 

Sun 

Regulus 

Venus 

Mars 

Antares 

w. 
w. 
w. 
w. 

E. 

85  12  49 
57    4  34 
47  40    0 

41  55  56 

42  52  26 

3338 
9997 
3461 
3944 
3013 

86  36  16 
58  34  51 
49    1     8 
43  21  13 
41  22  29 

3398 
9985 

3447 
3931 
3005 

87  59  55 
60    5  22 
50  22  31 
44  46  46 
39  52  22 

3316 
9973 
3433 
3917 
9997 

89  26  48 
61  36    8 
51  44  10 
46  12  35 
38  22    6 

3305 

9963 
3419 
3904 
9989 

23 

Sun 
Regulus 

96  26  51 
69  13  48 

3938 
9898 

97  52  15 
70  46  10 

3094 
9883 

99  17  56 
72  18  50 

3909 
9869 

100  43  55 
73  51  49 

3193 
9855 
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XVII. 


GBEENWICH  MEAN  TIME 


LUNAR  DISTANCES. 


23 


24 


25 


26 


27 


28 


29 


30 


31 


Name  and  Direction 
of  Otyeot. 


Venus  W. 

Mars  W. 

Antares  E. 

a  Aquilae  E. 

Suif  W. 

Regulus  W. 

Venus  W. 

Mars  W. 

Spica  W. 

a  AquiUe  E. 

Sun  W. 

Regulus  W. 

Venus  W. 

Mars  W. 

Spica  W. 

a  Aquilce  E. 

Fomalhaut  E. 

Sun  W. 

Regulus  W. 

Venus  W. 

Mars  W. 

Spica  W. 

a  Aquilee  E. 

Fomalhaut  E. 

Venus  W. 

Spica  W. 

a  Aquilie  E. 

Fomalhaut  E. 

a  Pegasi  E. 

Spica  W. 

Antares  W. 

Fomalhaut  E. 

a  Pegasi  E. 

Spica  W. 

Antares  W. 

Fomalhaut  E. 

cr  Pegasi  E. 

a  Arietis  E. 

Antares  W. 

or  Pegasi  E. 

a  Anetis  E. 

Aldeberan  E. 

Antares  W. 

a  Arietis  E. 

Aldeberan  E. 


Noon. 


o 

53 


6  5 
47  38  40 
36  51  40 
90    6  33 

102  10  12 
75  25  6 
64  11  51 

59  17  57 
21  24  3 
78  53  43 

113  52  19 
88  3  35 
75  38  54 
71  18  33 
34  5  45 
67  28  49 
95  31  6 

125  57  47 
101  6  5 

87  30  37 
83  43  44 
47  11  43 
55  58  3 
83  45  51 

99  49  8 

60  44  21 
44  38  21 
71  40  59 

88  22  44 

74  44  5 
29  40  1 
59  26  58 
74  51  30 

89  8  45 
43  53  19 
47  25  55 

61  0  31 

103  49  43 

58  31  16 

47    1  46 

89  13  59 

122  24  50 

73  23  38 

74  25  52 
107  30  52 


P.L. 

of 
Din*. 


3405 
3189 
9983 
3344 

3178 
S840 
3977 
3066 
9831 
3957 

3049 
3710 
3130 
9997 
9699 
3196 
3164 

9894 
9569 
9970 
9775 
9549 
3903 
3096 

9811 
9403 
3389 
9936 
9549 

9968 
9345 
9939 

9496 

9154 
9104 
3144 
9351 
9199 

9101 
9366 
9118 
9099 

9058 
9084 
9051 


mh. 


O  I         II 

54  28  16 
49  5  2 
35  21    5 

88  43  12 

103  36  48 

76  58  42 

65  36  29 
60  46  48 
22  58    3 

77  28  41 

115  21  40 

89  40  1 
77    6  27 

72  50  18 
35  42  36 

66  2  35 
94    4  14 

127  30  13 
102  45  43 

89  1  27 

85  18  44 
48  51  48 
54  31  57 
82  16  10 

101  23  21 
62  27  51 
43  15  52 
70    9  26 

86  42  39 

76  30  52 
31  24  55 
57  55  29 

73  8  32 

90  58  22 
45  41  56 
45  58  39 

59  15  46 

102  1  14 

60  22  14 
45  17  23 

87  23  27 
120  33  39 

75  15  42 

72  34  28 

105  38  37 


P.L. 

of 

Diff. 


3390 
3175 
9974 
3339 

3169 
9895 
3959 
3050 
9805 
3947 

3094 
9693 
3110 
9909 
9674 
3199 
3144 

9876 
9551 
9950 
9756 
9530 
3919 
3019 

9799 
9385 
3437 
9930 
9539 

9951 
9399 
9950 
9413 

9141 
9170 
3196 
9346 
9187 

9093 
9378 
9111 
9085 

9056 
9084 
9049 


\lh. 


O         I        II 

55  50  44 
50  31  41 
33  50  20 
87  19  38 

105  3  43 
78  32  38 
67  1  28 
62  15  59 
24  32  23 
76  3  28 

116  51  23 

91  16  50 
78  34  24 
74  22  26 
37  19  51 
64  36  16 

92  36  58 


129 
104 
90 
86 
50 
53 
80 


3  3 
25  45 
32  42 
54  9 
32  19 

6  2 
46  12 


102  58  0 
64  11  47 
41  54  17 
68  37  45 
85    2  10 

78  18  3 
33  10  23 

56  24  13 
71  25  16 

92  48  18 
47  30  55 
44  32  25 

57  30  54 
100  12  27 

62  13  24 

43  33  17 

85  32  44 

118  42  16 

77  7  49 
70  43    4 

103  46  19 


P.L. 

of 

Diff. 


3375 
3160 
9968 
3391 

3146 
9808 
3949 
3034 
9791 


3005 

9675 
3091 
9800 
9657 
3188 
3196 

9857 
9533 
9931 
9738 
9519 
3995 
9997 

9779 
9368 

3474 


9515 

9936 
9300 
9964 
9401 

9130 
9168 
3957 
9344 
9175 

9086 
9394 
9105 

9077 

9055 
9084 
9048 


IX*. 


a 


57  13  29 

51  58  38 
32  19  27 
85  55  51 

106  30  57 
80  6  55 

68  26  48 
63  45  30 
26  7  3 

74  38  5 

118  21  29 
92  54  3 
80  2  45 

75  54  58 
38  57  29 

63  9  53 

91  9  20 

130  36  17 
106  6  12 

92  4  22 
88  29  59 

52  13  15 
51  40  22 

79  15  56 

104  33  5 

65  56  8 

40  33  46 

67  5  58 
83  21  18 

80  5  37 
34  56  23 

54  53  15 

69  41  43 

94  38  31 
49  20  14 
43  7  23 

55  45  58 
96  23  22 

64  4  45 

41  49  34 
83  41  52 

116  50  42 

78  59  58 

68  51  40 
101  53  59 


P  L. 
of 

Diff 


3360 
3146 
9961 
3309 

3199 
9799 


l 


3017 
9775 
3931 


9658 
3071 
9871 


3187 
3108 


9515 
99)0 
9718 
9494 
3941 
9985 

9753 
9350 
3561 
9992 
9499 

9991 
9979 
9989 
939J 

9190 
9153 
3397 
9343 
9163 

9079 
9414 
9099 

9073 

9055 
9065 
9047 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

« 
5j 

P.L. 

P.L. 

P.L. 

P.L. 

"si 

Name  and  Direction 

Midnight 

of 

xv*. 

of 

xvniA. 

of 

XXP». 

of 

1* 

23 

oi  Object. 

Diff. 

Diff. 

Diff. 

Diff. 

Venus 

W. 

O          /         // 

58  36  32 

3343 

0/1/ 

59  59  54 

3397 

O          /        // 

61  23  34 

3311 

62  47  33 

Mars 

W. 

53  25  52 

3131 

54  53  24 

3115 

56  21  15 

3099 

57  49  26 

3089 

Antares 

E. 

30  48  25 

2954 

29  17  15 

9950 

27  45  59 

9945 

26  14  37 

9949 

a  Aquilee 

E. 

84  31  50 

QOOQ 

83    7  37 

3988 

81  43  11 

3977 

80  18  33 

3967 

24 

Sun 

W. 

107  58  32 

3119 

109  26  27 

3095 

1 10  54  43 

3078 

112  23  20 

3060 

Regulus 

W. 

81  41  33 

8777 

83  16  31 

9761 

84  51  50 

9744 

86  27  31 

9797 

Venus 

W. 

69  52  29 

3905 

71  18  32 

3167 

72  44  57 

3168 

74  11  44 

3149 

Mars 

W. 

65  15  22 

9999 

66  45  36 

9961 

68  16  12 

9964 

69  47  11 

9945 

Spica 

W. 

27  42    4 

9759 

29  17  26 

9749 

30  53  10 

9795 

32  29  16 

9708 

aAquite 

E. 

73  12  32 

3SS9 

71  46  49 

3914 

70  20  57 

3908 

68  54  57 

3901 

25 

Sun 

W. 

119  51  58 

9969 

121  22  50 

9950 

122  54    5 

9931 

124  25  44 

9919 

Regulus 

W. 

94  31  39 

9640 

96    9  39 

9693 

97  48    3 

9604 

99  26  52 

9587 

Venus 

W. 

81  31  30 

3051 

63    0  40 

3031 

84  30  14 

9011 

86    0  13 

9991 

Mars 

W. 

77  27  54 

9859 

79    I  14 

9833 

80  34  59 

S8I4 

82    9    9 

9795 

Spica 

w. 

40  35  31 

9621 

42  13  57 

9603 

43  52  48 

9585 

45  32    3 

9567 

a  Aquilee 

E. 

61  43  28 

3187 

60  17    3 

3188 

58  50  39 

3190 

57  24  18 

3195 

Fomalhaut 

E, 

89  41  20 

3091 

88  12  59 

3073 

86  44  17 

3056 

85  15  14 

3040 

26 

Sun 

W. 

132    9  55 

9691 

133  43  56 

9809 

135  18  21 

9785 

136  53    9 

9767 

Regulus 

W. 

107  47    4 

9497 

109  28  21 

9480 

111  10    3 

9469 

112  52    9 

9445 

Venus 

W. 

93  36  28 

9890 

95    9    0 

9870 

96  41  57 

9850 

98  15  20 

9831 

Mars 

W. 

90    6  15 

9699 

91  42  56 

9680 

93  20    3 

9660 

94  57  36 

9649 

Spica 

W. 

53  54  37 

9475 

55  36  25 

9458 

57  18  38 

9439 

59    1  17 

9499 

a  Aquilee 

E. 

50  15    1 

3960 

48  50    3 

3984 

47  25  &3 

3313 

46    1  37 

3348 

Fomalhaut 

E. 

77  45  24 

9973 

76  14  37 

9969 

74  43  36 

9959 

73  12  23 

9943 

27 

Venus 

W. 

106    8  35 

9735 

107  44  29 

9717 

109  20  46 

9699 

110  57  27 

9681 

Spica 

W. 

67  40  54 

9333 

69  26    5 

9316 

71  11  41 

9300 

72  57  41 

9983 

a  Aquilee 

E. 

39  14  29 

3639 

37  56  37 

3731 

36  40  23 

3839 

35  26    1 

3964 

Fomalhaut 

E. 

65  34    7 

9991 

64    2  15 

9999 

62  30  24 

9995 

60  58  37 

9931 

aPegasi 

E. 

61  40    3 

9483 

79  58  26 

9468 

78  16  28 

9453 

76  34    9 

9439 

28 

Spica 

W. 

81  53  33 

9907 

83  41  50 

9193 

85  30  28 

9179 

87  19  27 

9167 

AJttares 

W. 

36  42  53 

9960 

38  29  51 

9943 

40  17  15 

9995 

42    5    5 

9909 

Fomalhaut 

E. 

53  22  40 

3005 

51  52  33 

3031 

50  22  59 

3063 

48  54    4 

3101 

a  Pcgasi 

E. 

67  57  55 

2380 

66  13  52 

9371 

64  29  36 

9363 

62  45    8 

9357 

29 

Spica 

W. 

96  29    0 

SI  09 

98  19  45 

9099 

100  10  45 

■    9090 

102    1  59 

9083 

Antares 

W. 

51    9  53 

9141 

52  59  50 

9130 

54  50    3 

9190 

56  40  32 

9110 

Fomalhaut 

E. 

41  43  43 

3408 

40  21  36 

3503 

39    1  15 

3619 

37  42  54 

3739 

a  Pegasi 
a  Anetis 

E. 

54     1     1 

9343 

52  16    4 

9345 

50  31  10 

9350 

48  46  23 

9357 

E. 

96  33  59 

9153 

94  44  20 

9143 

92  54  26 

9134 

91    4  19 

9196 

30 

Antares 

W. 

65  56  16 

9073 

67  47  56 

9068 

69  39  44 

9064 

71  31  38 

9061 

aPegasi 

E. 

40    6  19 

9438 

38  23  38 

9467 

36  41  39 

9509 

35    0  29 

9544 

a  Anetis 

E. 

81  50  52 

9095 

79  59  45 

9091 

78    8  32 

9088 

76  17  14 

9085 

Aldebaran 

E. 

114  58  59 

9066 

113    7    7 

9061 

111  15    8 

9057 

109  23    3 

9053 

31 

Antares 

W. 

80  52    7 

9055 

82  44  16 

9055 

84  36  24 

9057 

86  28  29 

9060 

a  Arietis 

E. 

67    0  18 

9087 

65    8  59 

9090 

63  17  44 

9093 

61  26  34 

9098 

Aldebaran 

E. 

100    1  38 

9048 

98    9  18 

9049 

96  17    0 

9050 

94  24  44 

9053 
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AUGUST,   1882. 


AT  GREENWICH  APPARENT  NOON. 


i 

© 


Tues. 
Wed. 
Thur. 

Frid. 

Sat. 
Sun. 

Mon. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat. 

Sun. 
Mon. 
Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

Sun. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

Sun. 

Mon. 
Tues. 
Wed. 
Thur. 

Frid. 


a 
© 


© 


1 

2 
3 

4 
5 

6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


THE  SUN'S 


Apparent 
Right  Ascension. 


h      m       s 

8  46  3.75 

8  49  56.34 

8  53  48.35 

8  57  39.76 

9  1  30.59 
9  5  20.84 

9  9  10.51 

9  12  59.61 

9  16  48.15 

9  20  36.12 

9  24  23.54 

9  28  10.39 

9  31  56.70 

9  35  42.47 

9  39  27.69 

9  43  12.38 

9  46  56.54 

9  50  40.17 

9  54  23.29 

9  58  5.92 

10  1  48.06 

10  5  29.72 

10  9  10.91 

10  12  51.63 

10  16  31.93 
10  20  11.82 
10  23  51.30 

10  27  30.39 

10  31  9.13 

10  34  47.52 

10  38  25.59 

10  42  3.36 


Diff.  for 
lHour. 


Apparent 
Deolination. 


* 
9.704 

9.680 

9.655 

9.631 
9.607 
9.583 

9.558 
9.534 
9.510 

9.487 
9.464 
9.441 

9.418 
9.396 
9.374 

9.352 
9.330 
9.308 

9.286 
9.266 
9.246 

9.226 
9.207 
9.189 

9.171 
9.153 
9.137 

9.121 
9.107 
9.093 
9.080 

9.067 


// 


N.17  59  46.8 
17  44  29.3 
17  28  54.4 

17  13  2.4 
16  56  53.5 
16  40  28.1 

16  23  46.4 
16  6  48.8 
15  49  35.5 

15  32  7.1 
15  14  23.7 
14  56  25.6 

14  38  13.1 
14  19  46.7 
14     1     6.5 

13  42  12.9 
13  23  6.3 
13    3  47.1 

12  44  15.5 
12  24  32.0 
12    4  36.8 

11  44  30.1 
11  24  12.3 
11     3  43.8 

10  43  4.9 
10  22  15.8 
10     1  16.8 

9  40  8.3 
9  18  50.4 
8  57  23.5 

8  35  48.1 

N.  8  14    4.4 


Diff.  for 
lHoar. 


-37.86 
38.60 
39.31 

-  40.02 
40.71 
41.40 

-42.06 
42.72 
43.37 

-  44.00 
44.61 
45.22 

-45.81 
46.39 
46.95 

-47.51 
48.03 
48.55 

-  49.05 
49  56 
50.04 

-50.51 
50.96 
51.41 

-51.84 
52.25 
52.66 

-  53.05 
53.43 
53.79 
54.15 

-54.49 


Semi- 
diameter. 


// 


5  48.10 
5  48.23 
5  48.36 

5  48.49 
5  48.63 
5  48.77 

5  48.91 
5  49.05 
5  49.20 

5  49.36 
5  49.52 
5  49.68 

5  49.85 
5  50.03 
5  50.20 

5  50.38 
5  50.57 
5  50.77 

5  50.96 
5  51.16 
5  51.36 

5  51.57 
5  51.78 
5  51.99 

5  52.20 
5  52.42 
5  52.64 

5  52.86 

5  53.08 

5  53.30 

5  53.52 


15  53.75 


8idereal 
Time  of 

Semi- 
diameter 
Passing 
Meridian. 


66.65 
66.56 
66.47 

66.38 
66.30 
66.21 

66.12 
66.03 
65.95 

65.87 
65.79 
65.70 

65.62 
65.54 
65.46 

65.38 
65.30 
65.23 

65.16 
65.09 
65.02 

64.96 
64.89 
64.83 

64.77 
64.71 
64.65 

64.60 
64.55 
64.50 
64.45 

64.41 


Eqnntion  of 

Time, 

to  be 

Added  to 


Subtracted 

from 
Apparent 

Time. 


m       s 

6  4.61 

6  0.67 

5  56.13 

5  51.00 

5  45.29 

5  39.01 

5  32.14 

5  24.70 

5  16.70 

5  8.15 

4  59.03 

4  49.36 

4  39.14 

4  28.38 

4  17.08 

4  5.25 

3  52.89 

3  40.01 

3  26.61 

3  12.72 

2  58.34 

2  43.48 

2  28.16 

2  12.38 

1  56.17 

1  39.55 

1  22.52 

1  5.11 

0  47.34 

0  29.23 

0  10.80 


0    7.93 


Diff  for 
lHonr. 


8 

0.163 
0.177 
0.202 

0.226 
0.250 
0.274 

0.298 
0.322 
0.346 

0.369 
0.392 
0.415 

0.438 
0.460 
0.482 

0.504 
0.526 
0.549 

0.570 
0.590 
0.610 

0.629 
0.648 
0.666 

0.684 
0.702 
0.718 

0.734 
0.748 
0.762 
0.775 

0.788 


Nora— The  mean  time  of  semidiameter  pansing  may  be  found  by  subtracting  (K18  from  the  sidereal  time. 
The  sign  —  prefixed  to  the  hourly  change  of  deolination  indicates  that  north  declinations  are  decreasing. 
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AT  GREENWICH  MEAN  NOON. 

• 

M 

o 

* 

1 

THE 

SUN'S 

Equation  of 

Time, 

to  be 
Subtracted 

Sidereal 
Time, 

o 
■*-> 

O 

1 

Apparent 
Bight  Ascension. 

Diffi  for 
1  Hoar. 

Apparent 
Declination. 

Diff.  for 
1  Honr. 

from 

Diff.  for 
1  Hoar. 

or 

Right  Ascension 

of 

Mean  Sun. 

Added  to 
Mean  Time. 

Tues. 

1 

h     m       s 

8  46    2.76 

s 
9.704 

N.  17°  59  50.6 

-  37".86 

m        s 

6     4.62 

8 

0.153 

h      m       s 

8  39  58.14 

Wed. 

2 

8  49  55.37 

9.680 

17  44  33.2 

38.60 

6     0.68 

0.177 

8  43  54.69 

Thur. 

3 

8  53  47.39 

9.655 

17  28  58.3 

39.3f 

5  56.14 

0.202 

8  47  51.25 

Frid. 

4 

8  57  38.82 

9.631 

17  13    6.3 

-40.02 

5  51.02 

0.226 

8  51  47.80 

Sat. 

5 

9     1  29.67 

9.607 

16  56  57.4 

40.71 

5  45.31 

0.250 

8  55  44.36 

Sun. 

■ 

6 

9     5  19.94 

9.583 

16  40  32.0 

41.40 

5  39.03 

0.274 

8  59  40.91 

1 

!  Mod. 

7 

9     9     9.63 

9.559 

16  23  50.3 

-  42.06 

5  32.16 

0.298 

9    8  37.47 

i  Tues. 

8 

9  12  58.75 

9.535 

16     6  52.7 

42  72 

5  24.73 

0.322 

9    7  34.02 

:  Wed. 

9 

9  16  47.31 

9.511 

15  49  39.4 

43.37 

5  16.73 

0.346 

9  11  30.58 

i 

:  Thur. 

10 

9  20  35.31 

9.4&S 

15  32  10.9 

-44.00 

5     8.18 

0.369 

9  15  27.13 

i  Frid. 

11 

9  24  22.75 

9.465 

15  14  27.4 

44.61 

4  59.06 

0.392 

9  19  23.69 

:  Sat. 

12 

9  28     9.63 

9.442 

14  56  29.2 

45.22 

4  49.39 

0.415 

9  23  20.24 

Sun. 

13 

9  31  55.97 

9.419 

14  38  16.6 

-45.81 

4  39.17 

0.438 

9  27  16.80 

Mon. 

14 

9  35  41.77 

9.397 

14  19  50.1 

46.39 

4  28.41 

0.460 

9  31  13.36 

Tues. 

15 

9  39  27.02 

9.375 

14     1     9.8 

46.95 

4  17.11 

0.482 

9  35    9.91 

Wed. 

16 

9  43  11.74 

9.353 

13  42  16.1 

-  47.51 

4     5.28 

0.504 

9  39     6.46 

Thur. 

17 

9  46  55.93 

9.331 

13  23    9.4 

48.04 

3  52.92 

0.526 

9  43     3.01 

1  Frid. 

18 

9  50  39.60 

9.308 

13     3  50.1 

48.56 

3  40.04 

0.549 

9  46  59.56 

Sat. 

19 

9  54  22.75 

9.887 

12  44  18.4 

-49.06 

3  26.64 

0.570 

9  50  56.11 

Sun. 

20 

9  58     5.42 

9.267 

12  24  34.7 

49.57 

3  12.75 

0.590 

9  54  52.67 

Mon. 

21 

10     1  47.60 

9.247 

12    4  39.3 

50.05 

2  58.37 

0.610 

9  58  49.23 

Tues. 

22 

10     5  29.30 

9.228 

11  44  32.4 

-50.52 

2  43.52 

0.629 

10    2  45.78 

Wed. 

23 

10     9  10.53 

9.209 

11  24  14.4 

50.97 

2  28.19 

0.648 

10    6  42.34 

Thur. 

24 

10  12  51.29 

9.191 

11     3  45.7 

51.42 

2  12.40 

0.666 

10  10  38.89 

Frid. 

25 

10  16  31.63 

9.173 

10  43     6.6 

-51.85 

1  56.19 

0.684 

10  14  35.44 

iSat. 

26 

10  20  11.56 

9.155 

10  22  17.3 

52.26 

1  39.57 

0.702 

10  18  31.99 

Sun. 

27 

10  23  51.08 

9.139 

10     1   18.1 

62.67 

1  22.54 

0.718 

10  22  28.54 

Mon. 

28 

10  27  30.22 

9.123 

9  40    9.3 

-53.06 

1     5.12 

0.734 

10  26  25.10 

Tues. 

29 

10  31     9.00 

9.109 

9  18  51.2 

53.44 

0  47.34 

0.748 

10  30  21.66 

Wed. 

30 

10  34  47.44 

9.095 

8  57  24.1 

53.80 

0  29.23 

0.762 

10  34  18.21 

Thur. 
Frid. 

31 
32 

10  38  25.56 
10  42     3.38 

9.082 
9.069 

8  35  48.4 
N.    8  14     4.3 

54.16 
-54.50 

0  10.80 

0.775 
0.788 

10  38  14.76 
10  42  11.31 

0    7.93 

NCTR.— 

-The 

semidiauieter  for  mc 

tan  noon  n 

lay  be  assnmed  the  same  as  th« 

it  for  apparent  n< 

oon. 

Diff.  for  1  Honr, 

|    The  sig 

i 
1 

■n  — 
dec 

prefixed  to  the  boa 
sreasiug. 

rly  chang 

e  of  declination  indicates  tha 

t  north  deolinat 

Ions  are 

4-  9'.8565. 
(Table  HL) 
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AT  GREENWICH  MEAN  NOON. 


• 

A 

a 

* 
9 

• 

« 

A 

3 

*- 

«M 

© 

o 

►> 

fe 

flS 

4 

P 

0 

213 

1 

2 

214 

3 

215 

4 

216 

5 

217 

6 

218 

7 

219 

8 

220 

9 

221 

10 

222 

11 

223 

12 

224 

13 

225 

14 

226 

15 

227 

16 

228 

17 

229 

18 

230 

19 

231 

20 

232 

21 

233 

22 

234 

23 

235 

24 

236 

25 

237 

26 

238 

27 

239 

28 

240 

29 

241 

30 

242 

31 

243 

32 

244 

THE  SUN'S 


TRUE  LONGITUDE. 


129 


51.2 


4 
130  2  16.5 

130  59  42.8 

131  57  10.3 

132  54  39.1 

133  52  9.3 

134  49  40.8 

135  47  13.6 

136  44  47.7 

137  42  23.3 

138  40  0.3 

139  37  38.5 

140  35  18.0 

141  32  59.0 

142  30  41.1 

143  28  24.5 

144  26  9.1 

145  23  54.9 

146  21  41.9 

147  19  30.0 

148  17  19.2 

149  15  9.6 

150  13  1.1 

151  10  53.9 

152  8  48.1 

153  6  43.6 

154  4  40.5 

155  2  38  8 

155  60  38.8 

156  58  40.5 

157  56  44.0 

158  54  49.2 


V 


n 


4  6.0 
1  31.2 

58  57.4 

56  24.7 

53  53.4 
51  23.5 

48  54.9 
46  27.5 
44  1.5 

41  37.0 
39  13.9 
36  52.0 

34  31.4 
32  12.2 
29  54.2 

27  37.5 
25  22.0 
23  7.7 

20  54.5 
18  42.5 
16  31.6 

14  21.9 
12  13.3 
10  6.0 

8  0.1 

5  55  5 
3  52.3 

1  50.5 

59  50.4 

57  52.0 
55  55.4 

54  0.5 


Diff.  for 
lHour. 


43.53 
43.57 
43.62 

43.67 
43,72 
43.78 

43.83 
43.89 
43.95 

44.01 
44.07 
44.12 

44.18 
44.23 
44.28 

44.33 
44.38 
44.43 

44.48 
44.53 
44.58 

44.63 
44.68 
44.73 

44.78 
44.83 
44.89 

44.95 
45.02 
45.10 
45.17 


145.25 


LATITUDE. 


// 


+  0.28 
0.24 
0.16 

+  0.08 

-0.04 

0.17 

-0.30 
0.44 
0.57 

-0.67 
0.77 
0.83 

-0.87 
0.87 
0.85 

-0.81 
0.72 
0.63 

-0.50 
0.37 
0.24 

-0.10 

+  0.02 

0.12 

+  0.21 
0.27 
0.29 

+  0.29 
0.25 
0.19 

+  0.09 

-0.01 


Logarithm 

of  the 

Radius  Vector 

of  tho 

Earth. 


0.0063194 
0.0062619 
0.0062032 

0.0061430 
0.0060813 
0.0060182 

0.0059534 
0.0058866 
0.0058178 

0.0057470 
0.0056742 
0.0055993 

0.0055222 
0.0054429 
0.0053612 

0.0052774 
0.0051916 
0.0051039 

0.0050143 
0.0049230 
0.0048301 

0.0047356 
0.0046399 
0.0045430 

0.0044451 
0.0043463 
0.0042468 

0.0041466 
0.0040458 
00039444 
0.0038423 

0.0037396 


Diff.  for 
1  Hoar. 


-23.7 
24.2 
24.8 

-25.4 
26.0 
26.7 

-27.4 
28.2 

29.0 

-29.9 
30.8 
31.7 

-32.6 
33.5 
34.4 

-35.3 
36.1 
36.9 

-  37.7 
38.4 
39.0 

-39.6 
40.1 
40.6 

-41.0 

♦41.3 

41.6 

-41.9 
42.2 
42.4 
42.7 

-42.9 


Kara.— Tho  numbers  in  column  A  correspond  to  the  true  equinox  of  the  date,  in  column  A'  to 
the  mean  equinox  of  January  (P.O. 


Mean  Time 

of 

Sidereal  Noon. 


h      m       s 

5  17  31.14 
5  13  35.23 
5  9  39.32 

5  5  43.41 
5  1  47.50 
4  57  51.59 

4  53  55.69 
4  49  59.78 
4  46  3.87 

4  42  7.95 
4  38  12.05 
4  34  16.14 

4  30  20.23 
4  26  24.32 
4  22  28.41 

4  18  32.50 
4  14  36.59 
4  10  40.68 

4  6  44.79 
4  2  48.88 
3  58  52.97 

3  54  57.06 
3  51  1.15 
3  47  5.24 

3  43  9.33 
3  39  13.42 
3  35  17.52 

3  31  21.61 

3  27  25.70 

3  23  29.79 

3  19  33.90 


13  15  37.99 


Diff.  for  1  Hour, 
—  9-.8296 
(Table  II.) 
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GREENWICH  MEAN  TIME. 

• 
0 

• 

THE 

MOON'S 

© 

* 

o 
>* 

& 

SEMIDIAMETER. 

HORIZONTAL 

PARALLAX. 

UPPER  TRANSIT. 

AGE. 

Noon. 

Midnight. 

Noon. 

Diff.  for 
lHour. 

Midnight. 

Diff.  for 
1  Hoar. 

Meridian  of 
Greenwich. 

Diff.  for 
1  Hour. 

Noon. 

1 

2 
3 

16  36.'8 
16  32.5 
16  24.5 

16  35.2 
16  28.9 
16  19.5 

60  5L7 
60  35.8 
60    6.5 

-  (K33 
0.97 
1.45 

60  45.6 
60  22.6 
59  48.1 

// 
-0.67 

1.23 

1.61 

h      m 

14  15.0 

15  8.3 

16  1.3 

m 
2.24 

2.21 

2.21 

d 
17.2 

18.2 

19.2 

4 
5 
6 

16  14.0 
16     2.2 
15  50.0 

16    8.2 
15  56.1 
15  44.0 

59  28.0 
58  44.4 
57  59.6 

-1.74 
1.87 
1.84 

59    6.6 
58  22.0 
57  37.6 

-1.83 
1.86 
1.80 

16  54.4 

17  48.0 

18  41.9 

2.22 
2.23 
2.24 

20.2 
21.2 
22.2 

7 
8 
9 

15  38.2 
15  27.2 
15  17.5 

15  32.6 
15  22.2 
15  13.0 

57  16.3 
56  36.2 
56    0.3 

-1.74 
1.59 
1.40 

56  55.8 
56  17.7 
55  44.0 

-1.67 
1.49 
1.31 

19  35.6 

20  28.5 

21  20.0 

2.23 

2.18 
2.10 

23.2 
24.2 
25.2 

10 
11 
12 

15     8.9 
15     1.6 
14  55.5 

15     5.1 
14  58.4 
14  52.9 

55  28.8 
55     1.9 
54  39.5 

-1.22 
1.03 
0.84 

55  14.8 
54  50.1 
54  30.0 

-1.12 
0.93 
0.74 

22    9.3 

22  56.4 

23  41.4 

2.01 
1.91 
1.83 

26.2 
27.2 
28.2 

13 
14 
15 

14  50.6 
14  47.0 
14  44.8 

14  48.7 
14  45.7 
14  44.3 

54  21.7 
54    8.5 
54     0.3 

-0.65 

0.45 

-0.23 

54  14.5 
64     3.7 
53  58.3 

-0.55 

0.34 

-0.11 

6 

0  24.6 

1  6.6 

1.77 
1.73 

29.2 
0.6 
1.6 

16 
17 
18 

14  44.1 
14  45.3 
14  48.4 

14  44.4 
14  46.6 
14  50.9 

53  57.8 

54  2.0 
54  13.7 

+  0.03 
0.32 
0.66 

53  59.0 

54  6.8 
54  22.7 

+  017 
0.48 
0.84 

1  48.0 

2  29.5 

3  11.9 

1.72 
1.74 
1.79 

2.6 
3.6 
4.6 

19 
20 
21 

14  53.9 

15  1.8 
15  12.2 

14  57.6 

15  6.7 
15  18.3 

54  33.9 

55  2.9 
55  41.0 

+  1.02 
1.39 
1.76, 

54  47.3 

55  20.8 

56  3.2 

+  1.21 
1.58 
1.93 

3  55.8 

4  41.8 

5  30.6 

1.87 
1.98 
2.10 

5.6 
6.6 
7.6 

22 
23 
24 

15  24.9 
15  39.3 
15  54.9 

15  31.9 

15  47.0 

16  2.8 

56  27.4 

57  20.6 

58  17.9 

+  2.09 
2.32 
2.42 

56  53.3 

57  48.9 

58  46.9 

+  2.22 
2.39 
2.40 

6  22.2 

7  16.4 

8  12.7 

2,21 
2.31 
2.37 

8.6 

9.6 

10.6 

'  25 
26 
27 

16  10.6 
16  24.9 
16  36.3 

16  18.0 
Id  31.0 
16  40.4 

59  15.4 

60  7.9 
60  49.7 

+  2.33 
2.01 
1.45 

59  42.6 

60  30.5 

61  4.9 

+  2.20 
1.75 
1.10 

9    9.9 

10  7.2 

11  3.9 

2.39 
2.38 
2.34 

11.6 
12.6 
13.6 

28 
29 
30 
31 

16  43.3 
16  45.2 
16  41.7 
16  33.4 

16  45.0 
16  44.1 
16  38.1 
16  27.8 

61  15.7 
61  22.6 
61     9.8 
60  39.3 

+  0.70 

-0.13 

0.92 

1.58 

61  21.6 
61  18.6 
60  56.5 
60  18.7 

+  0.28 

-0.53 

1.27 

1.84 

11  59.7 

12  54.9 

13  49.9 

14  45.0 

2.31 
2.29 
2.28 
2.29 

14.6 
15.6 
16.6 
17.6 

32 

16  21.5 

16  146 

59  55.3 

-2.04 

59  30.0 

-2.18 

15  40.3 

2.31 

18.6 

1 
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GREENWICH  MEAN  TIME 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right  Ascension. 

Diflt 
for  1  m. 

Declination. 

Dift 
forlm. 

Hour. 

Right  Ascension. 

Diff. 

forlm. 

Declination. 

Diff. 
for  1  m 

TU 

fESDi 

LY  1. 

' 

THURSDAY  3. 

h     m       s 

8 

O         I         II 

// 

h     m       s 

8 

O         1         it 

a 

0 

22  24     1.91 

2.3481 

S.  4  40  20.9 

13.194 

0 

0  15    3.36 

9.9996 

N.  5  53  26.0 

19.633 

1 

22  26  22.73 

9.3461 

4  27    8.5 

13.918 

1 

0  17  20.91 

9.9993 

6    6    2.6 

1*587 

2 

22  28  43.44 

2.3449 

4  13  54.7 

13.942 

2 

0  19  38.44 

9J39Q1 

6  18  3(5.4 

19.539 

3 

22  31     4.03 

9.3422 

4    0  39.5 

13.263 

3 

0  21  55.96 

9.9919 

6  31     7.3 

19.490 

4 

22  33  24.50 

2.3402 

3  47  23.1 

13.983 

4 

0  24  13.47 

9^918 

6  43  35.2 

19.439 

5 

22  35  44.86 

9.3383 

3  34    5.5 

13.309 

5 

0  26  30,98 

9.2917 

6  56    0.0 

19^87 

6 

22  38    5.10 

9.3364 

3  20  46.8 

13.319 

6 

0  28  48.48 

9.9917 

7    8  21.6 

19.333 

7 

22  40  25.23 

9.3347 

3    7  27.2 

13.334 

7 

0  31    5.98 

9.9917 

7  20  40.0 

19.979 

8 

22  42  45.26 

9.3329 

2  54    6.7 

13.347 

8 

0  33  215.48 

9.9917 

7  32  55.1 

19.993 

9 

22  45    5.18 

2^319 

2  40  45.5 

13.359 

9 

0  35  40.99 

9J2918 

7  45    6.8 

19.167 

10 

22  47  25.00 

2.3205 

2  27  23.6 

13.370 

10 

0  37  58.50 

9.2918 

7  57  15.1 

19.108 

11 

22  49  44.72 

2.3978 

2  14     l.l 

13.379 

11 

0  40  16.01 

2.2919 

8    9  19.8 

19.048 

12 

22  52    4.33 

2.3961 

2    0  38.1 

13.387 

12 

0  42  33.53 

2.2921 

8  21  20.9 

11.988 

13 

22  54  23.85 

9.3945 

1  47  14.7 

13.399 

13 

0  44  51.06 

2J2923 

8  33  18.4 

11.997 

14 

22  56  43.27 

2.3999 

1  33  51.1 

13.395 

14 

0  47    8.60 

2.9995 

8  45  12.1 

11.864 

15 

22  59    2.60 

9.3914 

1  20  27.3 

13^97 

15 

0  49  26.16 

9.9997 

8  57    2.0 

11.800 

16 

23    1  21.84 

9.3199 

1     7    3.4 

13.398 

16 

0  51  43.73 

9^2999 

9    8  48.1 

11.735 

17 

23    3  40.99 

9.3184 

0  53  39.5 

13.397 

17 

0  54     1.31 

9.9932 

9  20  30.2 

11.668 

18 

23    6    0.05 

5L3170 

0  40  15.7 

13.395 

18 

0  56  18.91 

2.9935 

9  32    8.3 

11.601 

19 

23    8  19.03 

&3157 

0  26  52.1 

13.399 

19 

0  58  36.53 

9.9938 

9  43  42.3 

11.533 

20 

23  10  37.93 

9.3143 

0  13  28.7 

13.387 

20 

1     0  54.17 

9.9949 

9  55  12.2 

11.463 

21 

23  12  56.75 

9.3130 

S.  0    0    5.7 

13.379 

21 

1    3  11.84 

9.9947 

10    6  37.9 

11.392 

22 

23  15  15.49 

2.3117 

N.  0  13  16.8 

13.371 

22 

1    5  29.53 

9.9951 

10  17  59.3 

11.320 

23 

23  17  34.15 

9.3104 

N.  0  26  38.8 

13.361 

23 

1    7  47.25 

9J9955 

N.10  29  16.3 

11.247    1 

WEI 

)NES1 

3  AY  2. 

FJ 

RIDA^ 

Y  4. 

1 

| 

0 

23  19  52.74 

9JN93 

N.  0  40    0.1 

13.349 

0 

1  10    4.99 

9.9959 

N.10  40  28.9  l 

11.173 

1 

23  22  11.26 

9.3089 

0  53  20.7 

13.336 

1 

1  12  22.76 

9.9964 

10  51  37.1 

11.099 

2 

23  24  29.72 

2.3071 

1    6  40.4 

13.391 

2 

1  14  40.56 

9.9969 

11    2  40.8 

11.093 

3 

23  26  48.11 

9.3060 

1   19  59.2 

13.305 

3 

1  16  58.39 

9.2974 

11  13  39.9 

10.946 

4 

23  29    6.44 

9^)050 

1  33  17.0 

13.987 

4 

1  19  16.25 

9.9979 

1 1  24  34.3 

10.867 

5 

23  31  24.71 

£3039 

1  46  SS.7 

13.268 

5 

1  21  34.14 

9.9985 

11  35  24.0 

10.788 

6 

23  33  42.91 

9.3029 

1  59  49.2 

13.247 

6 

1  23  52.07 

9.2991 

11  46    8.9 

10.708 

7 

23  36    1.06 

9.3091 

2  13    3.4 

13.995 

7 

1  26  10.03 

9.9997 

11  56  49.0 

10.697 

8 

23  38  19.16 

9.3019 

2  26  16.2 

13.902 

8 

1  28  28.03 

9.3003 

12    7  24.2 

10.546 

9 

23  40  37.21 

9.3004 

2  39  27.6 

13.177 

9 

1  30  46.06 

9.3009 

12  17  54.5 

10.463 

10 

23  42  55.21 

9.9996 

2  52  37.5 

13.151 

10 

1  33    4.14 

9.3016 

12  28  19.8 

10.380 

11 

23  45  13.16 

2.2988 

3    5  45.7 

13.193 

11 

1  35  22.25 

9.3099 

12  38  40.1 

10.995    i 

12 

23  47  31.06 

2.2980 

3  18  52.2 

13.093 

12 

1  37  40.40 

9.3026 

12  48  55.2 

10.909    ' 

13 

23  49  48.92 

2.2974 

3  31  56.9 

13.069 

13 

1  39  58.59 

9.3035 

12  59    5.1 

10.193    1 

14 

23  52    6.75 

2.9968 

3  44  59.7 

13.031 

14 

1  42  16.82 

2.3042 

13    9    9.9 

10.036 

15 

23  54  24.54 

9.9969 

3  58    0.6 

19.998 

15 

1  44  35.09 

2.3049 

13  19    9.4 

9.947    | 

16 

23  56  42.30 

9.U957 

4  10  59.4 

19*63 

16 

1  46  53.41 

2.3057 

13  29    3.5 

9.856    ' 

17 

23  59    0.02 

9.9951 

4  23  56.1 

19.996 

17 

1  49  11.77 

2.3063 

13  38  52.3 

9.766 

18 

0    1  17.71 

9.2946 

4  36  50.5 

19.888 

18 

1  51  30.17 

SL3070 

13  48  35.7 

9.677 

19 

0    3  35.37 

9.9949 

4  49  42.6 

19.849 

19 

1  53  48.61 

9.3077 

13  58  13.6 

9.586 

20 

0    5  53.01 

9.9938 

5    2  32.4 

19.809 

20 

1  56    7.10 

9.3085 

14    7  46.0 

9.493 

21 

0    8  10.63 

9.9934 

5  15  19.7 

13.767 

21 

1  58  25.63 

9.3099 

14  17  12.8 

9.400 

22 

0  10  28.22 

9.2931 

5  28    4.5 

19.794 

22 

2    0  44.20 

9.3099 

14  26  34.0 

9.306 

23 

0  12  45.80 

2.2998 

5  40  46.6 

19.679 

23 

2    3    2.82 

9.3107 

14  35  49.5 

9.911 

24 

0  15    3.36 

9.9936 

N.  5  53  26.0 

19.633 

24 

2    5  21.48 

9.3114 

N.14  44  59.3 

9.116 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Bight  Ascension. 

Dlff. 
forlm. 

Declination. 

Dlff. 
for  1  m. 

Hour. 

Right  Ascension. 

Dlff. 
forlm. 

Declination. 

Diff. 
for  1  m. 

SArJ 

LTTRD 

AY  5. 

MONDAY  7. 

h     m       8 

■ 

O          /         « 

a 

h    m       s 

8 

O         I         ii 

« 

0 

2    5  21.48 

9.31 14 

N.14  44  59.3 

9.116 

0 

3  56  55.94 

2.3286 

N.20    0  43.6 

3.866 

1 

2    7  40.19 

9^121 

14  54    3.4 

9.019 

1 

3  59  15.65 

9.3289 

20    4  32.0 

3.747 

2 

2    9  58.94 

9.3138 

15    3    1.6 

8.922 

2 

4     1  35.33 

9.3277 

20    8  13.3 

3.699 

3 

2  12  17.73 

2.3136 

15  11  54.0 

8.824 

3 

4    3  54.98 

9.3273 

20  11  47.5 

3.512 

4 

2  14  36.57 

2.3143 

15  20  40.5 

8.735 

4 

4    6  14.60 

2.3267 

20  15  14.7 

3.394 

5 

2  16  55.45 

2.3150 

15  29  21.0 

8.636 

5 

4    8  34.19 

2.3262 

20  18  34.8 

3.976 

6 

2  19  14.37 

2.3157 

15  37  55.6 

8.527 

6 

4  10  53.75 

2.3357 

20  21  47.8 

3.157 

7 

2  21  33.34 

2.3165 

15  46  24.2 

8.436 

7 

4  13  13.27 

9.3250 

20  24  53.7 

3.039 

8 

2  23  52..35 

9.3173 

15  54  46.7 

8.394 

8 

4  15  32.75 

2.3943 

20  27  52.5 

2.921 

9 

2  26  11.40 

2^179 

16    3    3.1 

8.922 

9 

4  17  52.19 

2J3236 

20  30  44.2 

2.802 

10 

2  28  30.49 

243186 

16  11   13.3 

8.119 

10 

4  20  11.58 

9.3298 

20  33  28.8 

2.684 

J! 

2  30  49.63 

2^3 193 

16  19  17.4 

8.016 

11 

4  22  30.92 

9.3919 

20  36    6.3 

2.565 

12 

2  33    8.81 

9.3300 

16  27  15.3 

7.913 

12 

4  24  50.21 

9.3911 

20  38  36.6 

2.447 

13 

2  35  28.03 

2.3207 

16  35    6.9 

7.806 

13 

4  27    9.45 

9.3309 

20  40  59.9 

9.329 

14 

2  37  47.29 

9.3313 

16  42  52.2 

7.703 

14 

4  29  28.63 

9.3199 

20  43  16.1 

2.910 

15 

2  40    6.58 

3.3319 

16  50  31.2 

7.596 

15 

4  31  47.75 

2.3182 

20  45  25.1 

9.091 

16 

2  42  25.91 

2.3225 

16  58    3.9 

7.491 

16 

4  34    6.81 

2.3171 

20  47  27.0 

1.973 

17 

2  44  45.28 

2.3931 

17    5  30.1 

7.383 

17 

4  36  25.80 

9.3160 

20  49  21.9 

1.856 

18 

2  47    4.68 

2.3937 

17  12  49.9 

7.976 

18 

4  38  44.73 

9.3148 

20  51     9.7 

1.737 

19 

2  49  24.12 

2.3242 

17  20    3.2 

7.168 

19 

4  41     3.58 

9.3136 

20  52  50.4 

1.619 

20 

2  51  43.59 

2.3247 

17  27  10.1 

7.061 

20 

4  43  22.36 

9.3193 

20  54  24.0 

1.502 

21 

2  54    3.09 

9J852 

17  31  10.5 

6.959 

21 

4  45  41.06 

2.3110 

20  55  50.6 

l.<5t54 

22 

2  56  22.62 

9.3957 

17  41    4.3 

6.849 

22 

4  47  59.68 

9.3097 

20  57  10.1 

1.967 

23 

2  58  42.18 

9.3969 

N.17  47  51.5 

6.739 

23 

4  50  18.22 

9.3083 

N.20  58  22.6 

1.149 

SI 

JNDA 
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TU 

ESDA 

lY  8. 

0 

3    1     1.77 

9.3267 

N.17  54  32.1 

6.639 

0 

4  52  36.67 

2.3088 

N.20  59  28.0 

1.039 

1 

3    3  21.38 

9.3971 

18    1    6.1 

6.511 

1 

4  54  55.03 

93053 

21    0  26.4 

0.915 

2 

3    5  41.02 

9.3976 

18    7  33.4 

6.399 

2 

4  57  13.30 

2.3038 

21     1  17.8 

0.797 

3 

3    8    0.69 

2.3360 

18  13  54.0 

6.288 

3 

4  59  31.48 

9.3099 

21    2    2.1 

0.680 

4 

3  10  20.38 

9.3283 

18  20    7.9 

6.176 

4 

5    1  49.56 

9.3005 

21    2  39.4 

0.564 

5 

3  12  40.09 

9.3987 

18  26  15.1 

6.063 

5 

5    4    7.54 

2.2988 

21    3    9.8 

0.449 

6 

3  14  59.82 

9.3990 

18  32  15.5 

5.950 

6 

5    6  25.42 

9.2971 

21    3  33.3 

0.333 

7 

3  17  19.57 

9.3399 

18  38    9.1 

5.837 

7 

5    8  43.19 

9.9953 

21     3  49.8 

0.217 

8 

3  19  39.313 

£3994 

18  43  55.9 

5.723 

8 

5  11    0.85 

9.9934 

21    3  59.3 

+  0.101 

9 

3  21  59.10 

9.3396 

18  49  35.9 

5.609 

9 

5  13  18.40 

9.9916 

21     4     1.9 

-  0.014 

10 

3  24  18.89 

2.3398 

18  55    9.0 

5.494 

10 

5  15  35.84 

9.3897 

21    3  57.6 

0.129 

11 

3  26  38.68 

2.3299 

19    0  355 

5.390 

11 

5  17  53.16 

3.3877 

21     3  46.4 

0.243 

12 

3  28  58.48 

2.3301 

19    5  54.6 

5.366 

12 

5  20  10.36 

9.3857 

21     3  28.4 

0.358 

13 

3  31  1859 

9.3302 

19  11    7.1 

5.150 

13 

5  22  27.44 

9.9836 

21     3    3.5 

0.472 

14 

3  m  38.10 

9.3309 

19  16  12.6 

5.034 

14 

5  24  44.39 

9.9814 

21     2  31.8 

0.585 

15 

3  35  57.91 

£3302 

19  21  11.2 

4.918 

15 

5  27    1.21 

9.2799 

21     1  53.3 

0.698 

16 

3  38  17.72 

2-3302 

19  26    2.8 

4.809 

16 

5  29  17.90 

9J3771 

21     1    8.0 

0.812 

17 

3  40  37.53 

2.3309 

19  30  47.4 

4.686 

17 

5  31  34.46 

2.2749 

21     0  15.9 

0.994 

18 

3  42  57.34 

2.3301 

19  35  25.1 

4.570 

18 

5  33  50.8?) 

9.9727 

20  59  17.1 

1.036 

19 

3  45  17.14 

9.3399 

19  39  55.8 

4.453 

19 

5  36    7.18 

9.9703 

20  58  11.6 

1.147 

20 

3  47  36.93 

9.3397 

19  44  19.4 

4.335 

20 

5  38  23.33 

9.9679 

20  56  59.4 

1.259 

21 

3  49  56.71 

2.3295 

19  48  36.0 

4.918 

21 

5  40  39.33 

9.9655 

20  55  40.5 

1.371 

22 

3  52  16.47 

3.3292 

19  52  45.6 

4.101 

22 

5  42  55.19 

9.9631 

20  54  14.9 

1.481 

23 

3  54  36.21 

9J3S8S 

19  5(5  48.1 

3.984 

23 

5  45  10.90 

9.2805 

20  52  42.8 

1.590 

24 

■ 

3  56  55.94 

9.3386 

N.20    0  43.6 

3.866 

24 

5  47  26.45 

9.2579 

N.20  51     4.1 

1.700 
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GREENWICH  MEAN  TIME. 

• 

i 

• 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Right  Ascension. 

Diff. 
fori  m. 

Declination. 

Dint 
for  1  m. 

Hour. 

Right  Ascension. 

Diff. 
for  1  m. 

Declination. 

Diff. 
for  1  m. 

WEI 

)NES] 

DAT  9. 

FRIDAY  11. 

h    m      8 

8 

N.20  51    i'.l 

» 

Il      ID         II 

n 

'               O         1         II 

a 

0 

5  47  26.45 

9.9579 

1.700 

0 

7  32  17.90 

1   9.1097 

N.17  33  34.2 

6.967 

) 

5  49  41.85 

9.9554 

20  49  18.8 

1.809 

1 

7  34  23.96 

9.0999 

17  27  14.6 

ff>JOO 

2 

5  51  57.10 

9.9598 

20  47  27.0 

1.917 

2 

7  36  29.80 

9.0955 

17  20  50.3 

6.443 

3 

5  54  12.19 

9.9509 

20  45  28.7 

9.096 

3 

7  38  35.42 

9.0919 

17  14  21.4 

6.590 

4 

5  56  27.12 

9.9475 

20  43  23.9 

2.134 

4 

7  40  40.83 

9.0663 

17    7  47.9 

6.597 

5 

5  58  41.89 

9.9447 

20  41  12.6 

9.949 

5 

7  42  46.02 

9.0847 

17     1    9.8 

6.673 

6 

6    0  56.49 

9.9419 

20  38  54.9 

9.348 

6 

7  44  50.99 

9.081 1 

16  54  27.1 

6.749 

7 

6    3  10.92 

9.9391 

20  36  30.8 

9.454 

7 

7  46  55.75 

2.0776 

16  47  39.9 

6.893  ' 

8 

6    5  25.18 

9.9309 

20  34    0.4 

9OS60 

8 

7  49    0.30 

2.0740 

16  40  48.3 

6.896 

9 

6    7  39.27 

902334 

20  31  23.6 

9.666 

9 

7  51    4.63 

9.0704 

16  33  52.3 

6.969  i 

10 

6    9  53.19 

9.9306 

20  28  40.5 

9.770 

10 

7  53    8.75 

9.0668 

16  26  52.0 

7.049 

11 

6  12    6.94 

9.9977 

20  25  51.2 

9.874 

11 

7  55  12.65 

9.0639 

16  19  47.3 

7.114 

12 

6  14  20.51 

9.9947 

20  22  55.6 

9.976 

12 

7  57  16.34 

9.0597 

16  12  38.3 

7.185 

13 

6  16  33.90 

9.9916 

20  19  53.8 

3.081 

13 

7  59  19.82 

9.0569 

16    5  25.1 

7.954 

14 

6  18  47.10 

9.9165 

20  16  45.9 

3.184 

14 

8    1  23.06 

9.0596 

15  58    7.8 

7.323 

15 

6  21    0.12 

9.9155 

20  13  31.8 

3.986 

15 

8    3  26.13 

2.0491 

15  50  46.3 

7.399  • 

16 

C  23  12.96 

9.9194 

20  10  11.6 

3.387 

16 

8    5  28.97 

9.0456 

15  43  20.7 

7.460 

17 

6  25  25.61 

9.9099 

20    6  45.4 

3.488 

17 

8    7  31.60 

2.0491 

15  35  51.1 

70W7 

18 

t»  27  38.07 

9.9061 

20    3  13.1 

&588 

18 

8    9  34.02 

9.0386 

15  28  17.5 

7.593  . 

19 

6  29  50.34 

9.9099 

19  59  34.8 

3.687 

19 

8  11  36.23 

2.0351 

15  20  39.9 

7.658 

20 

6  32    2.42 

9.1997 

19  55  50.6 

3.786 

20 

8  13  38.23 

9.0317 

15  12  58.5 

7.733 

21 

6  34  14.31 

9.1965 

19  52    0.5 

3.884 

21 

8  15  40.03 

9.0989 

15    5  13.2 

7.787 

22 

6  36  26.00 

9.1939 

19  48    4.5 

3.989 

22 

8  17  41.62 

2.0947 

14  57  24.1 

7.850 

23 

6  38  37.49 
THL 

9.1899 

JRSDi 

N.19  44    2.7 
iY  10. 

4.079 

23 

8  19  43.00 
SAT 

9.0913 
URDi 

N.14  49  31.2 
\Y  12. 

70119  : 

0 

6  40  48.79 

9.1866 

N.19  39  55.0  | 

4.176 

0 

8  21  44.18 

2.0179 

N.14  41  34.6 

7.974 

1 

6  42  59.89 

9.1833 

19  35  41.6 

4.971 

1 

8  23  45.15 

9.0145 

14  33  34.3 

8.035 

2 

6  45  10.79 

9.1799 

19  31  22.5 

4.366 

2 

8  25  45.92 

9.0119 

14  25  30.4 

8.095 

3 

6  47  21.48 

9.1765 

19  26  57.7 

4.461 

3 

8  27  46.49 

90)078 

14  17  22.9 

8.154 

4 

6  49  31.97 

9.1739 

19  22  27.2 

4.556 

4 

8  29  46.86 

2.0045 

14    9  11.9 

80*13  ; 

5 

6  51  42.26 

9.1698 

19  17  51.0 

4.649 

5 

8  31  47.03 

2.0019 

14    0  57.4 

80*71 

6 

6  53  52.35 

9.1664 

19  13    9.3 

4.741 

6 

8  33  47.00 

1.9979 

13  52  39.4 

60)98 

7 

6  56    2.23 

9.1699 

19    8  22.1 

4.839 

7 

8  35  46.78 

1.9946 

13  44  18.0 

80184 

8 

6  58  11.90 

9.1595 

19    3  29.4 

4.923 

8 

8  37  46.36 

1.9913 

13  35  53.3 

8.439 

9 

7    0  21.37 

9.1561 

18  58  31.3 

5.014 

9 

8  39  45.74 

J  .9881 

13  27  25.3 

6.494 

10 

7    2  30.63 

9.1595 

18  53  27.7 

5.104 

10 

8  41  44.93 

1.9849 

13  18  54.0 

80>49 

11 

7    4  39.67 

9.1489 

18  48  18.8 

5.193 

11 

8  43  43.93 

1.9617 

13  10  19.4 

8.609 

12 

7    6  48.50 

9.1454 

18  43    4.6 

5.981 

12 

8  45  42.74 

1.9786 

13    1  41.7 

8.654 

13 

7    8  57.12 

9.1419 

18  37  45.1 

5.368 

13 

8  47  41.36 

1.9754 

12  53    0.9 

8.706 

14 

7  11     5.53 

9.1384 

18  32  20.4 

5.455 

14 

8  49  39.79 

1.9793 

12  44  17.0 

8.757 

15 

7  13  13.73 

9.1349 

18  26  50.5 

5.549 

15 

8  51  38.04 

1.9693 

12  35  30.0 

80*07 

16 

7  15  21.72 

9.1313 

18  21  15.4 

5.698 

16 

8  53  36.1 1 

10)669 

12  26  40.1 

8.857 

17 

7  17  29.49 

9.1977 

18  15  &5.1 

5.713 

17 

8  55  33.99 

1.9639 

12  17  47.2 

8.906 

18 

7  19  37.05 

9.1949 

18    9  49.8 

5.797 

18 

8  57  31.69 

10)609 

12    8  51.4 

80)54 

19 

7  21  44.39 

9.1906 

18    3  59.5 

5.880 

19 

8  59  29.21 

1.9579 

1 1  59  52.7 

90)09 

20 

7  23  51.52 

9.1171 

17  58    4.2 

5.969 

20 

9     1  26.55 

1.9549 

1 1  50  51.2 

9.048 

21 

7  25  58.44 

9.1135 

17  52    4.0 

6.044 

21 

9    3  23.72 

1.9513 

11  41  47.0 

90)93 

22 

7  28    5.14 

9.1099 

17  45  58.9 

6.195 

22 

9    5  20.71 

I  *«I4o4 

1 1  32  40.0 

9.138 

23 

7  30  11.63 

9.1063 

17  39  49.0 

6.906 

23 

9    7  17.53 

10)456 

11  23  30.4 

9.163 

24 

7  32  17.90 

9.1097 

N.I 7  33  34.2 

6.987 

24 

9    9  14.18 

1.9497 

N.ll  14  18.1 

9.297 
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THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 


Hoar. 


Bight  Ascension. 


Diff. 
forlm. 


DedtnstioB. 


Biff, 
for  1  m. 


Hoar. 


Bight  Aaeensiou. 


Diff. 
forlm. 


Declination. 


Diff. 
for  1  m. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


SUNDAY  13. 


h  m  s 
9  9  14.18 
9  11  10.66 
9  13  6.97 
9  15  3.12 
9  16  59.11 
9  18  54.93 
9  20  50.59 
9  22  46.10 
9  24  41.45 
9  26  36.64 
9  28  31.68 
9  30  26.57 
9  32  21.32 
9  34  15.92 
9  36  10.38 
9  38  4.70 
9  39  58.88 
9  41  52.92 
9  43  46.82 
9  45  40.59 
9  47  34.23 
9  49  27.75 
9  51  21.14 
9  53  14.41 


8 

.9497 
.9390 
.9379 
.9345 
.9317 
.9390 
.9964 
.9938 
.9919 
.9186 
.9161 
.9137 
.9119 
.9088 
.9085 
.9049 
.9018 
.8995 
.8973 
.8951 
.8930 
.8909 


.8867 


N.ll 

11 

10 

10 

10 

10 

10 

10 

9 

9 

9 

9 

9 

9 

9 

8 

8 

8 

8 

8 

8 

7 

7 

N.  7 


18.1 
3.2 

45.8 
25.9 
3.5 
38.7 
11.5 
42.0 
10.2 
36.1 
59.8 
21.4 
20  40.9 
10  58.3 
13.7 
27.1 
38.5 
48.0 
55.7 
1.6 


14 

5 

55 

46 
37 
27 

18 
8 
59 
49 
39 
30 


1 
51 
41 
31 
21 
12 

2 
52 
42 
32 


5.7 

8.0 
8.6 
7.6 


MONDAY  14. 


9  55 
9  57 

9  58 


10 
10 
10 
10 
10 
10 


0 
2 
4 
6 
8 
10 


10  12 
10  13 
10  15 
10  17 
10  19 
10  21 
10  23 
10  25 
10  26 
10  28 
10  30 
10  32 
10  34 
10  36 
10  38 
10  39 


7.55 

0.58 

53.49 

46.28 

38.96 

31.54 

24.01 

16.38 

8.64 

0.80 

52.86 

44.83 

36.71 

28.50 

20.20 

11.82 

3.35 

54.81 

46.19 

37.50 

28.73 

19.89 

10.98 

2.01 

52.98 


.8847 


.8808 
.8789 
.8771 
.8754 
.8737 
.8719 
.8709 
.8685 

MMQ 
.OUUV 

.8654 

.8639 
.8694 
.8610 
.8596 
.8583 
.8570 
.8557 
.8545 
.8533 
.8591 
.8510 
.8500 
.8490 


N.  7 

7 

7 
6 
6 
6 
6 
6 
6 
5 
5 
5 
5 
5 
4 
4 
4 
4 
4 
4 
3 
3 
3 
3 
N.  3 


22 
12 

1 
51 
41 
31 
21 
11 

0 


5.0 
0.8 
55.1 
47.9 
39.2 
29.2 
17.8 
5.0 
50.9 
50  35.6 
40  19.1 
30  1.5 
19  42.8 
9  23.0 
2.1 
40.2 
17.3 
27  53.5 
17  28.8 
7  3.2 
56  36.8 
46  9.7 
41.9 
13.4 
44.2 


59 

48 
38 


35 
25 
14 


// 

9.997 

0 

9.969 

1 

9.311 

2 

9.359 

3 

9.393 

4 

9.433 

5 

9.479 

6 

93)1 

7 

9.549 

6 

9.567 

9 

9.693 

10 

9.658 

11 

9.693 

12 

9.797 

13 

9.760 

14 

9.793 

15 

9.896 

16 

9.857 

17 

9.887 

18 

9.917 

19 

9.947 

20 

9.976 

21 

10.003 

22 

10.030 

23 

10.057 

0 

10.089 

1 

10.107 

2 

10.139 

3 

10.156 

4 

10.179 

5 

10.909 

6 

10.994 

7 

10.945 

8 

10.965 

9 

10.984 

10 

10.303 

11 

10.391 

12 

10.339 

13 

10.357 

14 

10.373 

15 

10.369 

16 

10.404 

17 

10.419 

18 

10.433 

19 

10.446 

20 

10.468 

21 

10.469 

22 

10.481 

23 

10.499 

24 

TUESDAY  15. 


h  m   8 

10  39  52.98 
10  41  43.89 
10  43  34.74 
10  45  25.54 
10  47  16.29 
10  49  6.99 
10  50  57.65 
10  52  48.26 
10  54  38.84 
10  56  29.38 
10  58  19.88 


11 
11 
II 
II 
II 
11 
II 
11 
11 
11 
11 


0  10.35 

2  0.79 

3  51.20 
5  41.59 

31.96 
22.31 
12.65 
2.97 
53.28 
43.58 
33.88 


7 
9 
11 
13 
14 
16 
18 


11  20  24.17 
11  22  14.47 


8 

.8490 
.8480 
.8471 
.8463 
.8454 
.8447 
.8439 
.8439 
.8496 
.8490 
.8414 
.8409 
.8404 
.8400 
.8397 
.8393 
.8391 
.8368 
.8386 
.8384 
.8383 


.8389 
.8383 


N.  3 
3 
2 

2 
2 
2 
2 
2 
1 
1 
1 
1 
1 
0 
0 
0 
0 
0 
N.  0 
S.  0 
0 
0 
0 
S.  0 


44.2 
14.4 

44.0 
13.1 
41.6 

9.7 
37.4 

4.7 
50  31.7 
39  58.3 
24.7 
50.8 
16.7 
42.5 

8.1 

36  33.6 
25  59.1 

24.6 
50.1 
44.3 
18.6 
52.8 

37  26.8 
48    0.6 


14 
4 

53 
43 
32 
22 
11 
1 


29 
18 
8 
57 
47 


15 

4 

5 

16 

26 


WEDNESDAY  16. 


11 
11 
11 
11 
II 
11 
11 
11 
II 
11 
11 
11 
II 
11 
11 
11 
11 
11 
11 
11 
12 
12 
12 
12 
12 


24 
25 
27 

2!) 

31 

33 

35 

36 

38 

40 

42 

44 

40 

48 

49 

51 

53 

55 

57 

59 

0 

2 

4 

6 

8 


4.77 

55.08 
45.39 
35.71 
26.05 
16.41 

6.79 
57.19 
47.62 
38.07 
28.56 
19.08 

9.64 

0.24 
50.88 
41.56 
32.29 
23.08 
13.92 

4.81 
55.76 
46.78 
37.86 
29.01 
20.23 


1.8384 
1.8385 
1.8386 
1.8388 
1.8391 
1.8395 
1.8398 
1.8409 
1.8407 
1.8419 
1.6417 
1.8493 
1.8430 
1.8437 
1.8449 
1.8451 
1.8460 

1  AMD 

1.6478 
1.8487 
1.8497 
1.8508 
1.8519 
1.8531 
1.8543 


S.  0 
1 
1 
1 
1 
1 

2 
2 
2 
2 

2 
2 
3 
3 
3 
3 
3 
3 
4 
4 
4 
4 
4 
4 
S.  5 


58 
9 
19 
30 
40 
51 
1 
12 


34.2 
7.5 

40.5 
13.1 
45.3 
17.1 
48.4 
19.2 

22  49.5 

33  19.2 
48.3 
16.7 
44.5 
11.6 
37.9 
3.4 
28.1 

56  51.9 
7  14.8 

17  36.8 
57.8 
17.8 
36.7 
54.6 
11.4 


43 
54 
4 
15 
25 
36 
46 


27 

38 

48 

58 

9 


10.499 
10.509 
10311 
10390 
10.598 
10335 
10349 
10348 
10.553 
10.558 
10363 
10367 
10369 
10379 
10374 
10375 
10375 
10375 
10374 
10373 
10371 
10368 
10365 
10369 


10358 
10.553 
10347 
10340 
10333 
10396 
10318 
10309 
10300 
10.490 
10.479 
10.468 
10.457 
10.445 
10.433 
10.418 
10.404 
10.389 
10.374 
10.358 
10.349 
10.394 
10.307 
10  989 
10.970 
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IX. 


GREENWICH  MEAN  TIME. 

% 

THE  MOON'S  EIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Bight  Asoroftlon. 

Biff, 
forlm. 

Deeiinatiou. 

Di£ 
for  1  m. 

Hour. 

Right  Aooensfon. 

Diff. 
for  lor. 

DeolinfttioB. 

BUT. 
for  1  m. 

THl 

JRSDj 

\Y  17. 

SATURDAY  19 

h    m       s 

8 

Q           t         II 

/, 

h    m      8 

8 

O          1         It 

// 

0 

12    8  20.23 

1.8543 

8.  5    9  11.4 

10.270 

0 

13  39  35.74 

J.VOOV 

8. 12  48  29.7 

6.022 

1 

12  10  11.52 

1.8555 

5  19  27.0 

10.950 

1 

13  41  33.75 

1   CMtAR 
J.9VQD 

12  57    5.5 

8472 

2 

12  12    2.89 

1.8568 

5  29  41.4 

10.230 

2 

13  43  31.96 

1.9718 

13    5  38.3 

8491 

3 

12  13  54.34 

1.8589 

5  39  54.6 

10.909 

3 

13  45  30.37 

1.9759 

13  14    8.0 

6.468 

4 

12  15  45.87 

1.6596 

5  50    6.5 

10.188 

4 

13  47  28.99 

1.9787 

13  22  34.5 

6.415 

5 

12  17  37.49 

1.8610 

6    0  17.1 

10.166 

5 

13  49  27.82 

1   QOQO 

13  50  57.8 

6.362 

6 

12  19  29.19 

1.8604 

6  10  26.4 

10.143 

6 

13  51  26.86 

1.9657 

13  39  18.0 

8409 

7 

12  21  20.98 

1.8640 

6  20  34.3 

10.190 

7 

13  53  26.11 

1.9893 

13  47  34.9 

8.954 

8 

12  23  12.87 

1    OtfJCtf 

1.0000 

6  30  40.8 

10.096 

8 

13  55  25.58 

1.9930 

13  55  48.5 

8.198 

9 

12  25    4.86 

1.8679 

6  40  45.8 

10.079 

9 

13  57  25.27 

1.9967 

14    3  58.7 

8.149 

10 

12  26  56.94 

1.8889 

6  50  49.4 

10.047 

10 

13  59  25.18 

2.0003 

14  12    5.5 

8486 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 
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GREENWICH  MEAN  TIME 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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6    6  59.3 

13.099 

5 

20  14  47.47 

9.4559 

15    4    9.9 

9.311 

5 

22  11  20.59 

9.3979 

5  53  56.2 

13.079 

6 

20  17  14.80 

9.4551 

14  54  48.0 

9.419 

6 

22  13  44.43 

9.3967 

5  40  50.6 

13.113 

7 

20  19  42.08 

9.4549 

14  45  19.6 

9.597 

7 

22  16    8.20 

9.3956 

5  27  42.6 

13.159 

8 

20  22    9.30 

9.4533 

14  35  44.8 

9.634 

6 

22  18  31.90 

9.3945 

5  14  32.3 

13.190 

9 

20  24  36.47 

9.4593 

14  26    3.5 

9.741 

9 

22  20  55.54 

£3934 

5    1  19.8 

13.996 

10 

20  27    3.58 

9.4513 

14  16  15.9 

9.845 

10 

22  23  19.11 

2*3933 

4  48    5.2 

13.960 

11 

20  29  30.63 

9.4503 

14    6  22.1 

9.947 

11 

22  25  42.62 

9.3913 

4  34  48.6 

13.903 

12 

20  31  57.62 

9.4493 

13  56  22.2 

10.049 

12 

22  28    6.06 

9.3909 

4  21  30.0 

13.395 

13 

20  34  24.55 

9.4489 

13  46  16.2 

10.151 

13 

22  30  29.44 

9.3899 

4    8    9.6 

13.353 

14 

20  36  51.41 

9.4479 

13  36    4.1 

10.951 

14 

22  32  52.76 

9.3889 

3  54  47.6 

13.380 

15 

20  39  18.21 

9.4461 

13  25  46.1 

10.349 

15 

22  35  16.02 

9.3879 

3  41  24.0 

13.406 

16 

20  41  44.94 

9.4449 

13  15  22.2 

10.447 

16 

2J  37  39.22 

9*3869 

3  27  58.9 

13.430 

17 

20  44  11.60 

9.4437 

13    4  52.4 

10.544 

17 

22  40    2.37 

9.3853 

3  14  32.4 

13.459 

18 

20  46  38.19 

9.4496 

12  54  16.9 

10.638 

16 

22  42  25.46 

9.3844 

3     1    4.6 

13.473 

19 

20  49    4.71 

9.4414 

12  43  35.8 

10.739 

19 

22  44  48.50 

9.3835 

2  47  35.6 

13.492 

20 

20  51  31.16 

9.4409 

12  32  49.0 

10.896 

20 

22  47  11.48 

9.3896 

2  34    5.6 

13.508 

21 

20  53  57.54 

9.4390 

12  21  56.7 

10.917 

21 

22  49  34.41 

9.3818 

2  20  34.6 

13.523 

22 

20  56  23.84 

9.4377 

12  10  59.0 

1J.007 

22 

22  51  57.29 

9.3810 

2    7    2.8 

13.537 

23 

20  58  50.07 

9.4365 

11  59  55.9 

11.095 

23 

22  54  20.13 

9.3809 

1  53  30.2 

13.549 

24 

21     1  16.22 

9.4359 

S.  1 1  48  47.6 

11.189 

24 

22  56  42.92 

9.3794 

S.   1  39  56.9 

13.559 

— — — 

~       —  — 

_^— _  — — 
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GREENWICH  MEAN  TIME. 

• 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Right  Ascension. 

Dift 
forlm. 

Declination. 

Diff. 
for  1  m. 

Hoar. 

Bight  Ascension. 

Diff. 
for  1  oi. 

Declination. 

Diff. 
for  1  m. 

TU 

ESDA 

Y  29. 

THURSDAY  31. 

h     m       h 

H 

O         /         // 

a 

li     m      * 

n 

O         I         II 

a 

0 

22  56  42.92 

SL3794 

S.   1  39  56.9 

13.559 

0 

0  50  32.69 

9-1797 

N.  8  50  13.4 

19.079 

1 

22  59    5.66 

9.3787 

1  26  23.1 

13.567 

1 

0  52  55.06 

9.3731 

9    2  16.1 

19011 

2 

23    1  28.36 

2.3780 

1  12  46.8 

13.574 

2 

0  55  17.46 

2.3735 

9  14  14.7 

11.941 

3 

23    3  51.02 

9.3773 

0  59  14.2 

13^78 

3 

0  57  39.88 

2.3739 

9  26    9.0 

11.869 

4 

23    6  13.64 

9.3767 

0  45  39.4 

13.582 

4 

1     0    2.33 

9.3743 

9  37  59.0 

11.797 

5 

23    8  36.22 

2.3760 

0  32    4.4 

13.563 

5 

1     2  24.80 

9.3747 

9  49  44.7 

11.725 

6 

23  10  58.76 

2.3754 

0  18  29.4 

13.582 

6 

1    4  47.29 

9.3751 

10     1  26.0 

11.650 

7 

23  13  21.27 

2.3748 

S.  0    4  54.5 

13.580 

7 

1     7    9.81 

9.3756 

10  13    2.7 

11.573 

8 

23  15  43.74 

2.3749 

N.  0    8  40.2 

13.577 

8 

1     9  32.36 

2.3760 

10  24  34.8 

11.496 

9 

23  18    6.18 

2.3737 

0  22  14.7 

13.579 

9 

1  11  54.93 

9.3764 

10  36    2.2 

11.417 

10 

23  20  28.59 

2.3732 

0  35  48.8 

13.564 

10 

1   14  17.53 

9.3769 

10  47  24.8 

11.337 

n 

23  22  50.97 

2U3797 

0  49  22.4 

13.555 

11 

1   16  40.16 

9.3774 

10  58  42.7 

11.957 

12 

23  25  13.32 

9.3723 

1     2  55.4 

13.544 

12 

1   19    2.82 

9~1779 

11    9  55.7 

11.176 

13 

23  27  35.65 

SL3719 

1  16  27.7 

13.539 

13 

1  21  25.51 

9.3783 

11  21     3.8 

11.099 

14 

23  29  57.95 

2.3715 

1  29  59.2 

13.518 

14 

1  23  48.22 

9.3787 

11  32    6.8 

11.007 

15 

23  32  20.23 

2.3719 

1  43  29.8 

13.509 

15 

1  26  10.96 

9UJ799 

11  43    4.6 

10.920 

16 

23  34  42.49 

9.3708 

1  56  59.4 

13.484 

16 

1  28  33.73 

9.3797 

1 1  53  57.2 

10.833 

17 

23  37    4.73 

9.3705 

2  10  27.9 

13.465 

17 

1  30  56.53 

9.3809 

12    4  44.6 

10.746 

18 

23  39  26.95 

9.3709 

2  23  55.2 

13.444 

18 

1  33  19.36 

9.3807 

12  15  26.7 

10.657 

19 

23  41  49.16 

9.3700 

2  37  21.2 

13.499 

19 

1  35  42.22 

9.3819 

12  26    3.5 

10.567 

20 

23  44  11.35 

9.3698 

2  50  45.8 

13.398 

20 

1  38    5.11 

2*3817 

12  36  34.8 

10.476 

21 

23  46  33.53 

9.3696 

3    4    8.9 

13.379 

21 

1  40  28.02 

9.3821 

12  47    0.6 

10.383 

22 

23  48  55.70 

2.3694 

3  17  30.4 

13.344 

22 

1  42  50.96 

9.3826 

12  57  20.8 

10.290 

23 

23  51  17.86 
WED 

9.3699 
NESI 

N.  3  30  50.2 
>AY  30. 

13.314 

23 

1  45  13.93 
FRIDAY, 

.9.3830 

SEP' 

N.13    7  35.4 
PEMBER  1. 

10.197 

0 
1 

23  53  40.00 
23  56    2.14 

9.3690 

N.  3  44    8.1 
3  57  24.1 

13.963 

0 

|     1  47  36.92 

9.3834 

N.13  17  44.4 

10.109 

9^690 

13.951 

2 

23  58  24.28 

9.3689 

4  10  38.2 

13.917 

3 

0    0  46.41 

9.3686 

4  23  50.2 

13.189 

4 

0    3    8.54 

9.3688 

4  37    0.0 

13.144 

PHASES 

OF   T 

'HE  MOON. 

5 

0    5  30.67 

9.3687 

4  50    7.5 

13.105 

6 
7 

0    7  52.79 
0  10  14.92 

2.3687 
9.3888 

5    3  12.6 
5  16  15.3 

13.065 
13.093 

8 

0  12  37.05 

9.3689 

5  29  15.4 

19.979 

d        h 

m 

9 

0  14  59.19 

3.3601 

5  42  12.8 

19.934 

( 

[  Ijast  Quortei 

r.    . 

>    .      5    16 

13.6 

10 

0  17  21.34 

9.3699 

5  55    7.5 

19.887 

i 

|  New  Moon 

•        • 

.    .    13      9 

10.0 

11 

0  19  43  49 

9.3693 

6    7  59.3 

12.639 

T^*                      f  V 

^    A      S^ 

12 

0  22    5.65 

9.3694 

6  20  48.2 

19.790 

^ 

E>  First  Quart* 

\T       . 

.    .    21     12    . 

54.8 

13 

0  24  27.82 

9.3696 

6  33  34.1 

12.738 

c 

)  Full  Moon 

.      . 

.    .    28      9 

ia9 

14 

0  26  50.00 

9.3698 

6  46  16.8 

12.685 

15 

0  29  12.20 
0  31  34.41 

9.3701 
9.3703 

6  58  56.3 

7  11  32.5 

12.631 
12.576 

16 

ji 

« 

17 

0  33  56.63 

9.3705 

7  24     5.4 

19.519 

d 

h 

18 
19 

0  36  18.87 
0  38  41.13 

A    AtAA 

7  36  34.8 
7  49    0.6 

V  A     4  4M* 

( 

.     .     .        15    ! 

21.5 

9^3706 
2.3711 

19.460 
19.400 

< 

20.4 

20 

0  41    3.40 

9J714 

8    1  22.8 

19.339 

21 

0  43  25.69 

9.3717 

8  13  413 

19.976 

22 

0  45  46.00 

9.3791 

8  25  55.9 

19.911 

23 

0  48  10.34 

9.3794 

8  38    6.6 

19.146 

24 

0  50  32.69 

9.3797 

N.  6  50  13.4 

19.079 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

9 

P.  L. 

P.  L. 

P.L. 

P.L. 

^1 
°  © 

Fame  and  Direction 

Noon. 

of 

npi. 

of 

VPu 

of 

rx> 

of 

i 

of  Object. 

Diff. 

Diff. 

Diff. 

Diff. 

Ad  tares 

W. 

88  20  30 

9063 

O           f        II 

90  12  26 

9066 

Oil! 

92    4  17 

9071 

O           1        II 

93  56    1 

9076 

a  Aquilte 

W. 

41  46  25 

3098 

43  14  37 

3030 

44  44  12 

9979 

46  15    0 

9991 

a  Arietis 

E. 

59  35  31 

2103 

57  44  37 

9109 

55  53  52 

3117 

54    3  19 

9195 

Aldebaran 

E. 

92  32  32 

9056 

90  40  25 

3060 

88  48  24 

2064 

86  56  29 

9069 

2 

Antares 

W. 

103  12  22 

3111 

105    3    5 

3190 

106  53  34 

9139 

108  43  49 

2139 

a  Aquilse 

W. 

54    2  41 

8753 

55  38  12 

9731 

57  14  11 

9714 

58  50  32 

9700 

a  Arietis 

E. 

44  54  JO 

3183 

43    5  15 

9197 

41  16  43 

9913 

39  28  35 

9931 

Saturn 

E. 

64  16  30 

9111 

62  25  48 

9190 

60  35  20 

9130 

58  45    6 

9139 

Aldebaran 

E. 

77  39  11 

3103 

75  48  17 

9119 

73  57  36 

9191 

72    7    9 

9130 

Jupiter 

E. 

91  50    2 

9148 

90    0  16 

9156 

88  10  42 

9165 

86  21  21 

9174 

3 

a  Aquilee 

W. 

66  55  51 

9667 

68  33  15 

9666 

70  10  41 

9666 

71  48    6 

9669 

Fomalhaut 

W. 

41  20  27 

3401 

42  42  42 

3330 

44    6  19 

3868 

45  31    8 

3214 

Saturn 

E. 

49  37  43 

2193 

47  49    4 

9304 

46    0  43 

9917 

44  12  41 

9999 

Aldebaran 

E. 

62  58  45 

9185 

61    9  55 

9196 

59  21  24 

9910 

57  33  11 

9S93 

Jupiter 

E. 

77  18  22 

2337 

75  30  35 

9939 

73  43    6 

9951 

71  55  54 

9964 

Sun 

E. 

125    5  59 

3487 

123  24  28 

9499 

121  43  13 

9511 

120    2  15 

9593 

4 

Fomalhaut 

W. 

52  48  22 

3043 

54  17  41 

3093 

55  47  25 

3006 

57  17  30 

9999 

a  Pegasi 

W. 

32  11  58 

3813 

33  46  10 

9778 

35  21    7 

9750 

36  56  41 

9737 

Saturn 

E. 

35  17  20 

3398 

33  31  17 

3313 

31  45  36 

9397 

30    0  16 

9349 

Aldebaran 

E. 

48  37    7 

9993 

46  50  57 

9307 

45    5    8 

9393 

43  19  42 

9339 

Jupiter 

E. 

63    4  39 

9339 

61  19  22 

9343 

59  34  25 

9357 

57  49  48 

9371 

Pollux 

E. 

91     1    3 

9346 

89  16  11 

9360 

87  31  39 

9374 

85  47  27 

9388 

Sun 

E. 

111  41  53 

9591 

110    2  45 

9604 

108  23  56 

9619 

106  45  27 

9633 

5 

Fomalhaut 

W. 

64  51  13 

9959 

66  22  17 

9958 

67  53  23 

9958 

69  24  29 

2960 

a  Pegasi 

VV. 

45    0    0 

9675 

46  37  13 

9674 

48  14  28 

9673 

49  51  44 

9674 

Aldebaran 

E. 

34  38  21 

9499 

32  55  18 

2440 

31  12  40 

9459 

29  30  29 

9479 

Jupiter 

E. 

49  11  49 

9449 

47  29  14 

9457 

45  47    0 

9471 

44    5    6 

9486 

Pollux 

E. 

77  11  36 

9463 

75  29  29 

9477 

73  47  44 

9493 

72    6  21 

9509 

Sun 

E. 

98  37  58 

9707 

97     I  28 

9793 

95  25  19 

9738 

93  49  29 

9753 

6 

Fomalhaut 

W. 

76  58  55 

9965 

78  29  27 

9993 

•79  59  49 

3001 

81  30    1 

3010 

"a  Pegasi 

W. 

57  57  16 

9695 

59  34    2 

9701 

61  10  40 

9709 

62  47    8 

9716 

Jupiter 

E. 

35  40  41 

9558 

34    0  48 

9579 

32  21  15 

9586 

30  42    1 

9601 

Pollux 

E. 

63  44  57 

9589 

62    5  47 

9607 

60  27    1 

9694 

58  48  38 

9640 

Sun 

E. 

85  55  17 

9898 

84  21  25 

9849 

82  47  52 

9657 

81  14  38 

9679 

7 

a  Pegasi 

W. 

70  46  44 

9761 

72  22    3 

9770 

73  57  10 

9780 

75  32    4 

9790 

a  Arietis 

W. 

27  10  55 

9805 

28  45  16 

9798 

30  19  47 

9799 

31  54  25 

9789 

Pollux 

E. 

50  42  37 

9739 

49    6  39 

9750 

47  31    6 

9770 

45  55  59 

9799 

Sun 

E. 

73  33    8 

9943 

72    1  44 

2958 

70  30  38 

9971 

68  59  49 

9964 

8 

a  Arietis 

W. 

39  47  46 

9798 

41  22  16 

9803 

42  56  40 

9608 

44  30  57 

9814 

Pollux 

E. 

38    7  34 

9909 

36  35  27 

9938 

35    3  56 

9969 

33  33    4 

3009 

Sun 

E. 

Gl  29  52 

3051 

60    0  42 

3063 

58  31  47 

3076 

57    3    8 

3068 

9 

a  Arietis 

W. 

52  20  26 

9845 

53  53  55 

9853 

55  27  14 

9860 

57    0  24 

9867 

Saturn 

W. 

31  37  30 

9805 

33  11  51 

9815 

34  46    0 

9693 

36  19  58 

9631 

i 

Aldebaran 

W. 

19    5    9 

9899 

20  37  38 

9686 

22  10  15 

9683 

23  42  56 

9681 

i 

Sun 

E. 

49  43  36 

3148 

48  16  25 

3161 

46  49  29 

3173 

45  22  47 

3164 

XIV. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

8 

©  § 

1 

P.L. 

P.L. 

P.L. 

P.L. 

Name  and  Direction 
of  Object. 

Midnight 

of 
Diff. 

xv*. 

of 

Dili: 

XVEP. 

of 
Diff. 

XXP». 

of 
Diff. 

Antares 

W. 

O           1        It 

95  47  37 

9069 

O           1         II 

97  39    4 

9088 

0          /       /' 

99  30  21 

9096 

O           /         // 

101  21  27 

9103 

aAquilce 

W. 

47  46  52 

9*76 

49  19  41 

9638 

50  53  20 

9805 

52  27  42 

8776 

a  Arietis 

E. 

52  12  58 

9134 

50  22  51 

9145 

48  33    0 

9156 

46  43  26 

3168 

Aldebaran 

E. 

85    4  42 

9075 

83  13    4 

9081 

81  21  35 

3068 

79  30  17 

3096 

2 

Antares 

W. 

110  33  49 

9149 

112  23  34 

9160 

114  13    2 

9171 

116    2  13 

3163 

a  Aquiles 

W. 

60  27  12 

9689 

62    4    7 

2680 

63  41  14 

9673 

65  18  30 

3669 

a  Arietis 

E. 

37  40  54 

9951 

35  53  42 

9973 

34    7    3 

9998 

32  21     0 

3334 

Saturn 

E. 

56  55    6 

9149 

55    5  21 

9159 

53  15  52 

9170 

51  26  39 

3181 

Aldebaran 

E. 

70  16  56 

9141 

68  26  59 

9151 

66  37  18 

9163 

64  47  53 

8173 

Jupiter 

E. 

84  32  14 

9184 

82  43  22 

9194 

80  54  46 

9905 

79    6  26 

3916 

3 

a  Aquil® 

W. 

73  25  27 

9673 

75    2  43 

9678 

76  39'  52 

9684 

78  16  53 

3693 

Fomalhaut 

W. 

46  57    0 

3169 

48  23  46 

3130 

49  51  19 

3096 

'  51  19  33 

3068 

Saturn 

E. 

42  24  57 

9943 

40  37  33 

9956 

38  50  28 

9970 

37    3  44 

9963  ; 

Aldebaran 

E, 

55  45  18 

9937 

53  57  45 

9950 

52  10  32 

9964 

50  23  39 

3978  i 

Jupiter 

E. 

70    9    1 
118  21  34 

9977 

68  22  27 

9989 

66  36  12 

9309 

64  50  16 

3315 

Sun 

E. 

9536 

116  41  11 

9549 

115    1    6 

9563 

113  21  20 

3577 

4 

Fomalhaut 

W. 

58  47  53 

9981 

60  18  30 

9973 

61  49  17 

9966 

63  20  12 

3989 

a  Pegasi 

W. 

38  32  45 

9710 

40    9  12 

9697 

41  45  56 

3687 

43  22  53 

3680 

Saturn 

E. 

28  15  18 

9358 

26  30  43 

9374 

24  46  31 

9391 

23    2  43 

3408 

Aldebaran 

E. 

41  34  39 

9355 

39  49  59 

9371 

38    5  42 

9387 

36  21  49 

3405 

Jupiter 

E. 

56    5  32 

9385 

54  21  36 

9399 

52  38    0 

9413 

50  54  44 

3488 

Pollux 

E. 

84    3  35 

9403 

82  20    4 

9417 

80  36  53 

9433 

78  54    4 

3447 

Sun 

E. 

105    7  17 

9649 

103  29  28 

9663 

101  51  58 

9678 

100  14  48 

3693 

5 

Fomalhaut 

W. 

70  55  32 

9963 

72  26  32 

9967 

73  57  26 

9979 

75  28  14 

3977 

a  Pegasi 

W. 

51  28  59 

9676 

53    6  11 

9679 

54  43  19 

9684 

56  20  21 

3689 

Aldebaran 

E. 

27  48  46 

9499 

26    7  32 

9569 

24  26  49 

9546 

22  46  40 

3573 

Jupiter 

E. 

42  23  33 

9500 

40  42  20 

9515 

39    1  27 

9539 

37  20  54 

3543 

Pollux 

E. 

70  25  20 

9595 

68  44  41 

9540 

67    4  24 

9556 

65  24  29 

8573 

Sun 

E. 

92  13  59 

9768 

90  38  49 

9783 

89    3  59 

9798 

87  29  28 

3813 

6 

Fomalhaut 

W. 

83    0    1 

3090 

84  29  49 

3030 

85  59  24 

3041 

87  28  46 

.   3053 

a  Pegasi 

W. 

64  23  26 

9795 

65  59  33 

9734 

67  35  28 

9743 

69  11  12 

3751 

Jupiter 

E. 

29    3    7 

9615 

27  24  33 

9699 

25  46  18 

3644 

24    8  23 

8660 

Pollux 

E. 

57  10  38 

9657 

55  33    I 

9675 

53  55  48 

3694 

52  19    0 

3713 

Sun 

E. 

79  41  43 

9887 

78    9    7 

9901 

76  36  49 

9915 

75    4  49 

8930 

7 

a  Pegasi 

W. 

77    6  45 

9800 

78  41  13 

9810 

80  15  28 

9691 

81  49  29 

3831 

a  Arietis 

W. 

33  29    7 

9788 

35    3  50 

9769 

36  38  32 

9793 

38  13  11 

3795 

Pollux 

E. 

44  21  20 

9813 

42  47    9 

9835 

41  13  27 

3859 

39  40  15 

3883 

Sun 

E. 

67  29  16 

S997 

65  59    0 

3011 

64  29    1 

3034 

62  59  18 

3038 

8 

a  Arietis 

W. 

46    5    7 

9890 

47  39    9 

9896 

49  13    3 

9833 

50  46  49 

3839 

Pollux 

E. 

32    2  54 

3638 

30  33  29 

9078 

29    4  53 

3134 

27  137  13 

3175 

Sun 

E. 

55  34  44 

■3101 

54    6  35 

3113 

52  38  41 

3134 

51  11     1 

3137 

9 

a  Arietis 

W. 

58  33  25 

9874 

60    6  17 

9881 

61  39    0 

3888 

63  11  34 

3896 

Saturn 

W. 

37  53  45 

9840 

39  27  21 

9848 

41     0  46 

9857 

42  34    0 

3865 

Aldebaran 

W. 

25  15  39 

9889 

26  48  2J 

S884 

28  21    0 

3887 

29  53  36 

3891 

Sun 

E. 

43  56  19 

3196 

42  30    5 

3908 

41    4    5 

3390 

39  38  19 

3931 
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XV. 


GREENWICH  MEAN  TIME. 

• 

LUNAR  DISTANCES. 

1   • 

p 

10 

Name  and  Direction 
of  Otyect 

Noon. 

P.L. 

of 
Diff. 

nih. 

P.L. 

of 

Diff. 

VI*. 

P.L. 

of 

Diff. 

I». 

P.L. 

of 

DUT 

a  Arietis 

W. 

O           1         II 

64  43  58 

9903 

O           1        It 

66  16  13 

9909 

O          1        It 

67  48  20 

9916 

69  20  18 

9994 

Saturn 

W. 

44    7    4 

2873 

45  39  58 

9881 

47  12  41 

9888 

48  45  15 

9896 

Aldebaran 

w. 

31  26    7 

9894 

32  58  33 

9899 

34  30  53 

9905 

36    3    6 

9910 

Sun 

E. 

38  12  47 

3943 

36  47  29 

3956 

35  22  26 

3968 

33  57  37 

3980 

H 

a  Ariotis 

W. 

76  57  55 

9958 

78  29    1 

9964 

79  59  59 

9971 

81  30  48 

9977 

Saturn 

W. 

56  25  40 

S933 

57  57  17 

9939 

59  28  46 

9946 

61    0    7 

9959 

Aldebaran 

W. 

43  42  30 

S937 

45  14    2 

9943 

46  45  26 

9949 

48  16  43 

9954 

Sun 

£. 

26  57  21 

3351 

25  34    9 

3368 

24  11  16 

3387 

22  43  45 

3406 

15 

Sun 

W. 

18  23  50 

3597 

19  42  28 

3580 

21     1  24 

3566 

22  20  35 

3555 

Spica 

E. 

41  56    5 

3069 

40  27  17 

3071 

38  58  32 

3073 

37  29  50 

3075 

Aji  tares 

• 

E. 

87  28  52 

3089 

86    0  29 

3091 

84  32    9 

3094 

83    3  52 

3096 

16 

Sun 

W. 

28  59    4 

3519 

30  19    7 

3515 

31  39  15 

3510 

32  59  28 

3506 

Spica 

E. 

30    6  48 

3069 

28  38  16 

3089 

27    9  44 

3089 

25  41  12 

3082 

Antares 

E. 

75  42  58 

3103 

74  14  52 

3104 

72  46  47 

3105 

71  18  43 

3105 

17 

Sun 

W. 

39  41  40 

3487 

41    2  19 

3489 

42  23    3 

3478 

43  43  52 

3473 

Antares 

E. 

63  58  21 

3103 

62  30  15 

3101 

61    2    7 

3101 

59  33  58 

3099 

a  Aquihu 

E. 

114  38  22 

3587 

113  19  34 

3575 

112    0  32 

3569 

110  41  16 

3549 

18 

Sun 

W. 

50  29  15 

3448 

51  50  37 

3443 

53  12    5 

3436 

54  33  41 

3430 

Antares 

E. 

52  12  38 

3087 

50  44  13 

3084 

49  15  44 

3081 

47  47  11 

3078 

a  Aqtiike 

E. 

104    1  45 

3496 

102  41  16 

3486 

101  20  36 

3477 

99  59  46 

3468 

19 

Sun 

W. 

61  23  39 

3399 

62  46    5 

3383 

64    8  41 

3373 

65  31  28 

3364 

Mars 

W. 

27  15  12 

3311 

28  39  11 

3997 

30    3  26 

3984 

31  27  56 

3971 

Antares 

E. 

40  23  23 

3059 

38  54  23 

3055 

37  25  18 

3051 

35  56    8 

3047 

a  Aquiltt 

E. 

93  13    4 

3493 

91  51  14 

3415 

90  29  15 

3407 

89    7    6 

3399 

20 

Sun 

W. 

72  28  16 

3310 

73  52  16 

3998 

75  16  30 

3986 

76  40  58 

3973 

Mars 

W. 

38  34  21 

3904 

40    0  26 

3190 

41  26  47 

3177 

42  53  24 

3163 

Venus 

W. 

29  23  21 

3383 

30  45  57 

3368 

32    8  50 

3353 

33  32    0 

3338 

Spica 

W. 

17  35  21 

9937 

19    6  53 

9935 

20  38  40 

9913 

22  10  42 

9901 

a  Aquito 

E. 

82  14    7 

3360 

80  51     5 

3353 

79  27  55 

3346 

78    4  37 

3340 

21 

Sun 

W. 

83  47  14 

3903 

85  13  20 

3188 

86  39  44 

3173 

88    6  26 

3156 

Mars 

W. 

50  10  49 

3088 

51  39  13 

3073 

53    7  56 

3056 

54  36  59 

3044 

Venus 

W. 

40  32  17 

3959 

41  57  16 

3943 

43  22  34 

3996 

44  48  12 

3909 

Spica 

W. 

29  54  48 

9837 

31  28  28 

9893 

33    2  26 

9808 

34  36  43 

9794 

a  AquiliB 

E. 

71    6  20 

3319 

69  42  22 

3307 

68  18  19 

3304 

66  54  12 

3300 

22 

Sun 

W. 

95  24  54 

3079 

96  53  38 

3054 

98  22  44 

3036 

99  52  12 

3018 

Mars 

W. 

62    7  20 

9955 

63  38  29 

9937 

65  10     1 

9919 

66  41  56 

9900 

Venus 

W. 

52    1  36 

3119 

53  29  22 

3101 

54  57  31 

3061 

56  26    4 

3061 

Spica 

W. 

42  33    5 

9715 

44    9  25 

9698 

45  46    7 

9689 

47  23  11 

9065 

a  Aquito 

E. 

59  53    7 

3301 

58  28  57 

3306 

57    4  52 

3319 

55  40  54 

3319 

Fomalhaut 

E. 

88    2    7 

3184 

86  35  39 

3168 

85    8  52 

3154 

83  41  48 

3140 

23 

Sun 

W. 

107  25  21 

9993 

108  57  11 

9903 

110  29  26 

9883 

112    2    6 

9864 

Mars 

W. 

74  27  31 

9805 

76    1  52 

9785 

77  36  39 

9766 

79  11  52 

9746 

Venus 

W. 

63  54  52 

9969 

65  25  53 

9949 

66  57  19 

9990 

68  29  12 

9900 
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LUNAB  DISTANCES. 


10 


li 


15 


16 


17 


18 


19 


20 


21 


22 


23 


Name  nnd  Direction 
of  Object. 


a  Arietis  \V. 

Saturn  W. 

Aldebaran  W. 

Sun  E. 

a  Arietis  W. 

Saturn  W. 

Aldebaran  W. 

Sun  E. 

Sun  W. 

Spica  E. 

Airfares  E. 

Sun  W. 

Spica  E. 

Airfares  E. 

Sun  W. 

Airfares  E. 

a  Aquilee  E. 

Sun  W. 

Antares  E. 

a  Aquilee  E. 

Sun  W. 

Mars  W. 

Antares  E. 

a  Aquilee  E. 

Sun  W. 

Mars  W. 

Venus  W. 

Spica  W. 

a  Aquilee  E. 

Sun  W. 

Mars  W. 

Venus  W. 

Spica  W. 

a  AquilflB  E. 

Sun  W. 

Mars  W. 

Venus  W. 

Spica  W. 

a  Aquilee  E. 

Fomalhaut  E. 

Sun  W. 

Mars  W. 

Venus  •  W. 


i 


P.L. 

Midnight 

of 
Diff. 

O           /        // 

70  52    7 

9031 

50  17  39 

2904 

37  35  J2 

2915 

32  33    2 

3994 

&3    1  29 

9984 

62  31  20 

2959 

49  47  53 

9960 

21  26  37 

3431 

23  39  59 

3545 

36    1  10 

3077 

81  35  37 

3098 

34  19  46 

3509 

24  12  41 

3089 

69  50  39 

3105 

45    4  46 

3469 

58    5  47 

3097 

109  21  46 

3537 

55  55  24 

3493 

46  18  35 

3074 

98  38  46 

3458 

66  54  26 

3353 

32  52  41 

3258 

34  26  53 

3043 

87  44  48 

3391 

78    5  41 

3959 

44  20  18 

3148 

34  55  28 

3393 

23  42  59 

2889 

76  41  12 

3333 

89  33  28 

3139 

56    6  21 

3024 

46  14  11 

3192 

36  11  19 

2779 

65  30    1 

3999 

101  22    3 

9999 

68  14  15 

2882 

57  55    1 

3042 

49    0  38 

9647 

54  17    4 

3399 

82  14  27 

3127 

113  35  11 

2845 

80  47  31 

9726 

70    1  31 

2879 

XVh- 


O  I         II 

72  23  47 
51  49  53 
39    7  12 

31  8  43 

84  32  2 
64    2  24 

51  18  56 
20    4  55 

24  59  33 

34  32  32 
80    7  25 

35  40  8 
22  44  10 
68  22  35 

46  25  45 

56  37  34 
108    2    3 

57  17  15 

44  49  54 
97  17  35 

68  17  36 
34  J7  42 

32  57  34 
86  22  21 

79  30  40 

45  47  29 

36  19  13 

25  15  32 
75  17  39 

91  0  50 
57  36    4 

47  40  30 

37  46  15 
64    5  48 

102  52  17 

69  46  57 
59  24  22 
50  38  29 

52  53  26 

80  46  50 

115  8  41 
82  l23  36 
71  34  17 


P.L. 

of 

Biff. 


2938 

9911 
2990 

3306 

9990 

9965 
2905 
3457 

3537 
3078 
3099 

3496 
3089 
3105 

3464 
3095 
3596 

3415 
3070 
3449 

3344 
3944 
3040 
3383 

3946 
3133 
3307 
9876 
3327 

3124 
3007 
3174 
9763 
3298 

9981 
2862 
3022 
2699 
3349 
3114 

2895 
2707 
9859 


XVIIP» 


O  I  II 

73  55  18 
53  21  58 
40  39  5 
29  44  39 

86  2  27 

65  33  20 
52  49  52 
18  43  43 

26  19  16 
33  3  56 

78  39  14 

37  0  34 
21  15  38 

66  54  31 

47  46  49 

55  9  18 

106  42  8 

58  39  14 
43  21  8 
95  56  14 

69  40  57 
35  42  59 
31  28  11 
84  59  45 

80  55  55 
47  14  58 
37  43  16 
26  48  21 
73  53  59 

92  28  31 

59  6  8 
49  7  10 
39  21  31 
62  41  34 

104  22  54 
71  20    4 

60  54  7 
52  16  44 
51  30    3 

79  18  56 

116  42  37 
84  0  7 
73    7  29 


P.L. 

of 

Diff. 


2944 
2918 
9926 
3320 

2996 
2972 
2971 
3488 

3530 
3079 
3101 

3494 
3082 
3104 

3459 
3093 
3516 

3406 
3067 
3441 

3333 
3931 
3038 
3375 

3939 
3119 
3992 
2864 
3329 

3107 
9990 
3156 
9748 
3298 

2962 
2844 
3009 

9612 
3358 
3101 

9805 

9687 
9638 


XXP* 


O         I       n 

75  26  41 
54  53  54 
42  10  51 

28  20  51 

87  32  45 
67  4  8 
54  20  41 
17  23  5 

27  39  7 
31  35  21 
77  11  5 

38  21  5 

19  47  6 
65  26  26 

49  7  59 
53  41  0 

105  22  2 

60  1  22 
41  52  18 

94  34  44 

71  4  30 
37  8  32 

29  58  45 
83  37  0 

82  21  26 
48  42  44 

39  7  37 

28  21  26 

72  30  13 

93  56  32 

60  36  33 

50  34  12 

40  57  7 

61  17  20 

105  53  55 
72  53  35 

62  24  17 
53  55  23 

50  6  58 
77  50  47 

118  16  59 
85  37  5 
74  41  8 


P.L. 

of 

Diff. 


9961 
9996 
9931 
3336 

3009 

2978 
9977 
3525 

3525 
3081 
3102 

3490 
3080 
3104 

3454 
3090 
3506 

3400 
3083 
3432 

3392 
3217 
3036 
3368 

3918 
3104 
3976 
2851 
3316 

3090 
2973 
3138 
9732 
3S99 

2942 
9825 
9989 
9594 
3377 
3088 

2785 
2666 
9816 
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GBEENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

of  tbe 
roth. 

P.L. 

P.L. 

P.L. 

P.L 

Name  and  Direction 

Noon. 

of 

mn. 

of 

VP>. 

of 

DP*. 

of 

of  Object. 

Diff. 

• 

Diff. 

Diff. 

Diff 

23 

Spica 

W. 

O          /         It  . 

55  34  26 

3576 

o       /      n 

57  13  54 

9557 

O         I        II 

58  53  48 

9538 

O          1         li 

60  34    8 

9590 

Fomalhaut 

£. 

76  22  23 

3078 

74  53  46 

3067 

73  24  56 

3057 

71  55  54 

3049 

a  Pegasi 

E. 

93  19    3 

9794 

91  42  55 

9706 

90    6  23 

9687 

88  29  26 

9669 

24 

Sun 

W. 

119  51  47 

3766 

121  27    1 

9746 

123    2  40 

9736 

124  38  45 

9707 

Mars 

W. 

87  14  30 

9646 

88  52  22 

9637 

90  30  40 

TOOT 

92    9  25 

9587 

Venus 

W. 

76  15  15 

9795 

77  49  49 

9775 

79  24  50 

9754 

81    0  18 

973J 

Spica 

W. 

69    2  18 

9495 

70  45  17 

9407 

72  28  42 

9388 

74  12  34 

9369 

An  tares 

W. 

24    8  51 

9550 

25  48  55 

9516 

27  29  46 

9485 

29  11  20 

9457 

Fomalhaut 

E. 

64  28  34 

3094 

62  58  51 

3094 

61  29    8 

3098 

59  59  27 

3039 

a  Pegasi 

E. 

80  18  32 

9580 

78  39    9 

9563 

76  59  22 

9546 

75  19  13 

9530 

25 

Venus 

W. 

89    4  29 

9633 

90  42  41 

9613 

92  21  19 

9593 

94    0  23 

9574 

Spica 

W. 

82  58  38 

9277 

84  45  11 

3960 

86  32  10 

9949 

88  19  35 

9935 

Antares 

W. 

37  48  40 

9333 

39  33  52 

9311 

41  19  35 

9990 

43    5  49 

9970 

Fomalhaut 

E. 

52  33  20 

3093 

51     5    2 

3118 

49  37  14 

3147 

48  10    1 

3183 

a  Pegasi 

E. 

66  53    2 

9457 

65  10  48 

9445 

63  28  17 

9433 

61  45  29 

9493 

a  Arietis 

E. 

109  54  40 

9338 

108    9  22 

9310 

106  23  37 

9391 

104  37  25 

9374 

26 

Venus 

W. 

102  22    4 

9486 

104    3  37 

9470 

105  45  32 

9455 

107  27  49 

9439 

Spica 

W. 

97  22  56 

9144 

99  12  48 

9130 

101     3    2 

9115 

102  53  38 

9101 

Antares 

W. 

52    4  11 

9178 

53  53  12 

3163 

55  42  37 

9146 

57  32  26 

9130 

Fomalhaut 

E. 

41     7  20 

3480 

39  46  34 

3575 

38  27  32 

3685 

37  10  29 

3814 

a  Pegasi 

E. 

53    8  13 

9387 

51  24  20 

9386 

49  40  25 

9386 

47  56  30 

8389 

a  Arietis 

E. 

95  40    0 

9190 

93  51  18 

9175 

92    2  13 

9161 

90  12  46 

3147 

27 

Antares 

W. 

66  46  58 

9066 

68  38  50 

9055 

70  30  59 

9044 

72  23  24 

9035 

cc  Arietis 

E. 

81    0  38 

9088 

79    9  20 

9079 

77  17  48 

9070 

75  26    2 

9069 

Aldebaran 

E. 

114    8  52 

9055 

112  16  43 

9044 

110  24  17 

9034 

108  31  36 

9035 

28 

Antares 

W. 

81  48  40 

3001 

83  42  13 

1996 

85  35  54 

1999 

87  29  41 

1989 

a  Aquilffl 

W. 

36  53  21 

3356 

38  16  28 

3339 

39  41  51 

3137 

41    9  16 

3047 

a  Arietis 

E. 

66    4  34 

8035 

64  11  54 

9033 

62  19  11 

9031 

60  26  25 

3030 

Aldebaran 

E. 

99    4  58 

1990 

97  11    8 

1986 

95  17  12 

1989 

93  23  10 

1979 

29 

Antares 

W. 

96  59  14 

1987 

98  53    8 

1990 

100  46  58 

1994 

102  40  42 

1998 

a  Aquilffi 

W. 

48  49  57 

9749 

50  25  41 

9703 

52    2  17 

9668 

53  39  40 

3638 

a  Arietis 

E. 

51    2  59 

9045 

49  10  35 

9059 

47  18  22 

9061 

45  26  22 

9070 

Saturn 

E. 

71  35  18 

1974 

69  41    2 

1975 

67  46  49 

1978 

65  52  40 

1983 

Aldebaran 

E. 

83  52  17 

1977 

81  58    7 

1980 

80    4    1 

1983 

78    9  59 

1966 

30 

otAquilflB 

W. 

61  54  59 

9544 

63  35  11 

9535 

65  15  36 

9537 

66  56  11 

9599 

Fomalhaut 

W. 

37    6  43 

3578 

38  25  41 

3457 

39  46  53 

3354 

41  10    2 

3965 

Saturn 

E. 

56  23  46 

9011 

54  30  29 

9019 

52  37  25 

9098 

50  44  35 

9037 

Aldebaran 

E. 

68  41  41 

9016 

66  48  32 

9095 

64  55  36 

9034 

63    2  55 

3044 

Jupiter 

E. 

87  34  15 

9047 

85  41  54 

9055 

83  49  46 

9064 

81  57  51 

9073 

31 

a  Aquil© 

W. 

75  19  51 

9597 

77    0  26 

9534 

78  40  52 

9543 

80  21    7 

9551 

Fomalhaut 

W. 

48  27  a3 

9979 

49  58  12 

9944 

51  29  35 

9915 

53    1  35 

9890 

Saturn 

E. 

41  24  24 

3094 

39  33  16 

9108 

37  42  29 

3133 

35  52    3 

9136 

Aldebaran 

E. 

53  43  35 

9103 

51  52  39 

9116 

50    2    5 

9131 

48  11  53 

9145 

Jupiter 

E. 

72  42  12 

3130 

70  51  58 

9143 

69    2    4 

8155 

67  12  29 

3169 

Pollux 

E. 

96    6  51 

3165 

94  17  30 

9177 

92  28  27 

9190 

90  39  44 

9303 

XVIII. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

P.L. 

P.L. 

P.L. 

P.L. 

23 

Name  and  Direction 
of  Object. 

Midnight. 

of 
Diff. 

XV*. 

of 
Diff. 

xvmn. 

of 
Diff. 

XXI*- 

of 
Diff. 

Spica 

W. 

O         1         II 

62  14  53 

9509 

O          I         II 

63  56    4 

9489 

O           l         II 

65  37  42 

9463 

O           l        II 

67  19  47 

9445 

Fomalhaut 

E. 

70  26  42 

3041 

68  57  20 

3034 

67  27  50 

3030 

65  58  14 

3026 

a  Pegnni 

E. 

86  52    4 

9650 

85  14  17 

9639 

83  36    6 

9615 

81  57  31 

9597 

24 

Sun 

W. 

126  15  15 

9688 

127  52  11 

9669 

129  29  32 

9651 

131     7  18 

9639 

Mars 

W. 

93  48  38 

9567 

95  28  18 

9548 

97    8  24 

9599 

98  48  57 

9510 

Venus 

W. 

82  36  14 

9713 

84  12  37 

9699 

85  49  27 

9679 

87  26  44 

9652 

Spica 

W. 

75  56  53 

9350 

77  41  39 

9339 

79  26  52 

9313 

81  12  32 

9296 

An  tares 

W. 

30  53  34 

9429 

32  36  27 

9404 

34  19  56 

9379 

36    4     1 

9355 

Fomalhaut 

E. 

58  29  50 

3035 

57    0  21 

3045 

55  31    4 

3057 

54    2    2 

3073 

a  Pegnsi 

E. 

73  38  41 

9514 

71  57  47 

9499 

70  16  32 

9485 

68  34  57 

9470 

25 

Venus 

W. 

95  39  53 

9556 

97  19  49 

9538 

99    0  10 

9590 

100  40  55 

9503 

Spica 

W. 

90    7  26 

9908 

91  55  42 

9199 

93  44  22 

9175 

95  33  27 

9159 

Antares 

W. 

44  52  33 

9950 

46  39  46 

9331 

48  27  27 

9912 

50  15  36 

9195 

Fomalhaut 

E. 

46  43  31 

3995 

45  17  51 

3974 

43  53    9 

3339 

42  29  35 

3401 

a  Pegasi 

E. 

60    2  25 

9419 

58  19    8 

9404 

56  35  39 

9397 

54  52    0 

9391 

a  Arietis 

E. 

102  50  47 

9956 

101    3  43 

9939 

99  16  13 

9223 

97  28  19 

9206 

26 

Venus 

W. 

109  10  28 

9495 

110  53  27 

9410 

112  36  47 

9397 

114  20  26 

9384 

Spica 

W. 

104  44  36 

9088 

106  35  54 

9075 

108  27  32 

9069 

1 10  19  29 

9052 

Antares 

W. 

59  22  39 

9116 

61  13  14 

9103 

63    4    9 

9090 

64  55  24 

9077 

Fomalhaut 

E. 

35  55  41 

3065 

34  43  27 

4143 

a3  34    7 

4353 

32  28    3 

4601 

a  Pegnsi 

E. 

46  12  39 

9394 

44  28  55 

9409 

42  45  23 

9413 

41     2    7 

2429 

a  Arietis 

E. 

88  22  59 

9  J  34 

86  32  52 

9121 

84  42  25 

9109 

82  51  40 

9098 

27 

Antares 

W. 

74  16    3 

9096 

76    8  56 

9019 

78    2    0 

9012 

79  55  15 

9006 

a  Arietis 

E. 

73  34    4 

9055 

71  41  55 

9048 

69  49  36 

9043 

67  57    9 

9038 

Aldebaran 

E. 

106  38  40 

9016 

104  45  31 

9009 

102  52  10 

9009 

100  58  39 

1996 

28 

Antares 

W. 

89  23  32 

1987 

91   17  26 

1966 

93  11  22 

1966 

95    5  18 

1986 

crAquihe 

W. 

42  38  30 

9969 

44    9  21 

9901 

45  41  39 

9841 

47  15  14 

2788 

a  Arietis 

E. 

58  33  38 

9031 

56  40  52 

9033 

54  48    9 

9036 

52  55  31 

2040 

Aldebaran 

E. 

91  29    3 

1977 

89  34  53 

1976 

87  40  41 

1976 

85  46  29 

1976 

29 

Antares 

W. 

104  34  20 

9009 

106  27  51 

9007 

108  21  14 

9014 

110  14  27 

9021 

a  Aquike 

W. 

55  17  43 

9619 

56  56  21 

9590 

58  35  30 

9579 

60  15    4 

2566 

a  Arietis 

E. 

43  34  37 

9081 

41  43    9 

9094 

39  52    1 

9109 

38     1   16 

9126 

Saturn 

E. 

63  58  37 

1986 

62    4  41 

1991 

60  10  53 

1997 

58  17  14 

9004 

Aldebaran 

E. 

76  16    3 

1991 

74  22  14 

1996 

72  28  33 

9009 

70  35    2 

9009 

30 

a  Aqoilae 

W. 

68  36  53 

9590 

70  17  39 

9590 

71  58  25 

9520 

73  39  10 

9523 

Fomalhaut 

W. 

42  34  54 

3189 

44    1  16 

3194 

45  28  56 

3068 

46  57  45 

3020 

Saturn 

E. 

48  51  59 

9048 

46  59  39 

9059 

45    7  36 

9070 

43  15  51 

9089 

Aldebaran 

E. 

61  10  29 

9054 

59  18  19 

9065 

57  26  26 

9077 

55  34  51 

2069 

Jupiter 

E. 

80    6  11 

9083 

78  14  46 

9094 

76  23  37 

9105 

74  32  45 

9117 

31 

a  Aquilte 

W. 

82    1  10 

9561 

83  40  59 

9579 

85  20  32 

9585 

86  59  47 

9599 

Fomalhaut 

W. 

54  34    7 

9870 

56    7    4 

9854 

57  40  22 

9841 

59  13  57 

9831 

Saturn 

E. 

34     1  59 

9151 

32  12  18 

9167 

30  23    0 

9182 

28  34    6 

9900 

Aldebaran 

E. 

46  22    3 

9161 

44  32  37 

9177 

42  43  35 

2194 

40  54  58 

9211 

Jupiter 

E. 

65  23  15 

9184 

63  34  23 

9198 

61  45  53 

9214 

59  57  46 

9930 

Pollux 

E. 

88  51  21 

9916 

87    3  20 

9933 

85  15  41 

9248 

83  28  25 

9964 
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SEPTEMBER,    1882. 


L 


AT  GREENWICH  APPARENT  NOON. 


I 


Frid. 

Sat. 

Sun. 

Mon. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat. 

Sun. 
Mon. 
Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

Sun. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

Sun. 

Mon. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat. 

Sun. 


5 

I 

o 

a 


1 
2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 


THE  SUN'S 


Apparent 
Right  Ascension. 


h      m       8 

0  42  3.36 

0  45  40.85 

0  49  18.08 

0  52  55.05 

0  56  31.78 

1  0  8.31 

1  3  44.66 

1  7  20.83 

1  10  56.86 

1  14  32.76 

1  18    8.54 

1  21  44.20 

1  25  19.76 

1  28  55.25 

1  32  30.68 

1  36     6.07 

1  39  41.43 

1  43  16.79 

1  46  52.15 

1  50  27.55 

1  54    2.99 

1  57  38.51 

2  1  14.11 
2  4  49.84 

2  8  25.69 

2  12     1.71 

2  15  37.92 

2  19  14.33 

2  22  50.99 

2  26  27.90 


12  30    5.10 


Diff.  for 
1  Hoar. 


n 
9.067 

9.05C 
9.045 

9.035 
9.026 
9.017 

9.010 
9.004 
8.999 

8.994 
8.989 
8.984 

8.980 
8.978 
8.976 

8.975 
8.974 
8.974 

8.975 
8.977 
8.978 

8.982 
8.986 
8.992 

8.997 
9.005 
9.013 

9.023 
9.032 
9.044 

9.056 


Apparent 
Declination. 


N. 


O 

8 


4.4 


14 

7  52  12.7 

7  30  13.3 

7  8  6.4 

6  45  52.5 

6  23  31.7 

6  1  4.5 

5  38  31.2 

5  15  52.3 

4  53  7.9 

4  30  18.5 

4  7  24.4 

3  44  26.0 

3  21  23.5 

2  58  17.4 

2  35  7.9 

2  11  55.5 

1  48  40.4 

1  25  23.2 

1  2  4.0 

0  38  43.3 


N.  0  15  21.2 

S.  0  8  1.8 

0  31  25.5 

0  54  49.4 

1  18  13.4 

1  41  36.8 

2  4  59.7 
2  28  21.5 
2  51  42.1 

S.  3  15  0.9 


Dift  for 
lHour. 


-  54.49 
54.82 
55.14 

-55.44 
55.73 
56.01 

-56.27 
56.51 
56.75 

-56.96 
57.15 
57.34 

-  57.52 
57.68 
57.82 

-57.96 
58.07 
58.17 

-58.26 
58.33 
58.39 

-  58.43 
58.47 
58.49 

-58.49 
58.49 
58.46 

-  58.42 
58.37 
58.30 

-58.23 


Semi- 
diameter. 


Sidereal 
Time  of 
Semi- 
diameter 
Passing 
Sloridian. 


n 


5  53.75 

5  53.98 

5  54.21 

5  54.44 

5  54.67 

5  54.91 

5  55.15 

5  55.39 

5  55.63 

5  55.88 

5  56.13 

5  56.38 

5  56.63 

5  56.89 

5  57.16 

5  57.42 

5  57.69 

5  57.96 

5  58.23 

5  58.50 

5  58.78 

5  59.05 

5  59.33 

5  59.60 

5  59.88 

6  0.15 
6  0.43 


6 
6 


0.70 
0.97 
6     1.24 


16     1.52 


64.41 
64.37 
64.33 

64.29 
64.25 
64.22 

64.19 
64.16 
64.14 

64.12 
64.10 
64.08 

64.07 
64.06 
64.06 

64.06 
64.05 
64.05 

64.06 
64.07 
64.08 

64.10 
64.12 
64.14 

64.16 
64.19 
64.22 

64.25 
64.29 
64.33 

64.38 


Equation  of 

Time, 

to  be 
Subtracted 

from 
Apparent 

Time. 


m      s 

0    7.93 
0  26.94 

0  46.21 

1  5.74 
1  25.50 

1  45.48 

2  5.63 
2  25.95 

2  46.42 

3  7.03 
3  27.75 

3  48.58 

4  9.50 
4  30.51 

4  51.57 

5  12.68 
5  33.81 

5  54.95 

6  16.08 
6  37.19 

6  58.23 

7  19.21 

7  40.09 

8  0.87 

8  21.51 

8  41.99 

9  2.27 

9  22.35 

9  42.20 

10     1.79 

10  21.10 


DUE  for 
lHour. 


a 
0.788 

0.799 

0.810 

0.820 
0.829 
0.838 

0.845 
0.951 
0.856 

0.861 
0.866 
0.871 

0.875 
0.877 
0.879 

0.880 
0.861 
0.881 

0.880 
0.878 
0.877 

0.874 
0.869 
0.863 

0.857 
0.850 
0.842 

0.832 
0.823 
0.812 

0.799 


None. — The  mean  time  of  seraidiaraeter  passing  may  be  found  by  subtracting  0*.18  from  the  sidereal  time. 
The  sign  —  prefixed  to  the  hourly  change  of  declination  indicates  that  north  declinations  arc  decreasing ;  south 
declinations,  increasing. 
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AT  GREENWICH  MEAN  NOON. 

THE 

SUN'S 

» 

• 

M 
* 

4 
g 

Sidereal 

A 

e 

o 

o 

Equation  of 

Time, 

to  be 

Added  to 

Mean  Time. 

Diff.  for 
1  Honr. 

Time, 

or 

Right  Ascension 

of 

Mean  Sun. 

Apparent 
Bight  Ascension. 

Diff.  for 
1  Hoar. 

Apparent 
Declination. 

DUE  for 
1  Hoar. 

Frid. 

i 

h     m       s 

10  42    3.38 

8 

9.069 

O           1          II 

N.    8  14    4.3 

-  54.50 

in       s 

0    7.93 

8 

0.788 

h     m       s 

10  42  11.31 

Sat 

2 

10  45  40.92 

9.058 

7  52  12.3 

54.83 

0  26.95 

0.799 

10  46    7.87 

Sun. 

3 

10  49  18.20 

9.047 

7  30  12.6 

55  15 

0  46.22 

0.810 

10  50    4.42 

Mon. 

4 

10  52  55.22 

9.037 

7    8     5.4 

-  55.45 

1     5.75 

0.820 

10  54    0.97 

Tues. 

5 

10  56  32.00 

9.028 

6  45  51.1 

55.74 

1  25.52 

0.829 

10  57  57.52 

Wed. 

6 

11     0    8.58 

9.019 

6  23  30.1 

56.01 

1  45.50 

0.838 

11     1  54.08 

Thur. 

7 

11     3  44.98 

9.019 

6     1     2.6 

-56.28 

2     5.66 

0.845 

11     5  50.64 

Frid. 

8 

11     7  21.20 

9.006 

5  38  29.0 

56.52 

2  25.98 

0.851 

11     9  47.18 

Sat 

9 

11  10  57.28 

9.001 

5  15  49.7 

56.76 

2  46.45 

0.85G 

11  13  43.73 

Sun. 

10 

11   14  33.22 

8.996 

4  53    5.0 

-56.97 

3    7.05 

0.861 

11  17  40.29 

Mon. 

11 

11  18    9.06 

8.991 

4  30  15.2 

57.17 

3  27.78 

0.866 

11  21  36.84 

Tues. 

12 

11  21  44.77 

8.986 

4     7  20.8 

57.36 

3  48.62 

0.871 

11  25  33.39 

Wed. 

18 

1 1  25  20.38 

8.982 

3  44  22.0 

-57.54 

4    9.56 

0.875 

1 1  29  29.94 

Thur. 

14 

11  28  55.92 

8.980 

3  21  19.2 

57.70 

4  30.57 

0.877 

11  33  26.49 

Frid. 

15 

11  32  31.40 

8.978 

2  58  12.7 

57.84 

4  51.64 

0.879 

11  37  23.04 

Sat 

16 

11  36    6.85 

8.977 

2  35    2.9 

-  57.98 

5  12.75 

0.880 

11  41  19.60 

Sun. 

17 

11  39  42.26 

8.976 

2  11  50.1 

58.09 

5  33.89 

0.881 

11  45  16.15 

Mon. 

18 

11  43  17.67 

8.976 

1  48  34.7 

58.19 

5  55.03 

0.881 

11  49  12.70 

Tues. 

19 

11  46  53.08 

8.977 

1  25  17.1 

-58.28 

6  16.17 

0.880 

11  53    9.25 

Wed. 

20 

11  50  28.53 

8.979 

1     1  57.6 

58  35 

6  37.28 

0.878 

11  57     5.81 

Thur. 

21 

11  54    4.03 

8.980 

0  38  36.5 

58.41 

6  58.33 

0.877 

12     1     2.36 

Frid. 

22 

11  57  39.60 

8.984 

N.    0  15  14.0 

-58.45 

7  19.31 

0.874 

12    4  58.91 

Sat. 

23 

12     1  15.26 

8.988 

S.    0    8     9.3 

58.49 

7  40.20 

0.869 

12    8  55.46 

Sun. 

24 

12    4  51.04 

8.994 

0  31  33.3 

58.51 

8    0.98 

0.863 

12  12  52.02 

Mon. 

25 

12    8  26.95 

8.999 

0  54  57.6 

-58.51 

8  21.63 

0.857 

12  16  48.58 

Tues. 

26 

12  12     3.02 

9.007 

1  18  21.9 

58.51 

8  42.11 

0.850 

12  20  45.13 

Wed. 

27 

12  15  39.28 

9.015 

1  41  45.7 

58.48 

9    2.39 

0.842 

12  24  41.67 

Thur." 

28 

12  19  15.74 

9.026 

2     5    8.9 

-58.44 

9  22.47 

0.832 

12  28  38.21 

Frid. 

29 

12  22  52.45 

9.036 

2  28  31.0 

58.39 

9  42.32 

0.823 

12  32  34.77 

Sat 

30 

12  26  29.41 

9.046 

2  51  51.9 

58.32 

10     1.92 

0  812 

12  36  31.33 

Sun. 

31 

12  30    6.65 

9.058 

S.    3  15  11.0 

-58.26 

10  21.23 

0.799 

12  40  27.88 

Note.— The 
The  sign  — 
d« 

semidiameter  for  nu 
prefixed  to  the  hoo 
sreasing;  sonth  dec 

>annoonn 
rly  chang 
linatioDs, 

aay  be  assumed  the  same  as  thi 
e  of  declination  indicates  tha 
increasing. 

tt  for  apparent  n 
t  north  deolinat 

oon. 
ions  are 

Diff.  for  1  Hour, 
+  9».8565. 
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SEPTEMBER,   1882. 


in. 


AT  GREENWICH  MEAN  NOON. 


v« 
© 

Q 


1 

2 
3 

4 
5 

6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 

18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 


i 

£ 

o 

3 


I 


244 
245 
246 

247 
248 
249 

250 
251 
252 

253 
254 
255 

256 
257 
258 

259 
260 
261 

262 
263 
264 

265 
266 
267 

268 
269 
270 

271 
272 
273 

274 


THE  SUN'S 


TRUE  LONGITUDE. 


158  54  49.2 

159  52  56.2 

160  51     5.1 

161  49  16.1 

162  47  29.0 

163  45  43.9 

164  44    0.9 

165  42  20.0 

166  40  41.2 

167  39    4.3 

168  37  29.4 

169  35  56.4 

170  34  25.4 

171  32  56.2 

172  31  28.8 

173  30    3.1 

174  28  39.2 

175  27  16.9 

176  25  56.4 

177  24  37.4 

178  23  20.1 

179  22    4.6 

180  20  50.7 

181  19  38.6 

182  18  28.4 

183  17  20.1 

184  16  13.7 


185  15 

186  14 

187  13 


9.4 
7.1 
7.0 


188  12    9.1 


V 


54  0.5 
52  7.4 
50  16.2 

48  27.1 
46  39.9 
44  54.7 

43  11.7 
41  30.8 
39  51.8 

38  14.8 
36  39.8 
35    6.7 

33  35.6 
32    6.3 

30  38.8 

29  13.0 
27  49.0 
26  26.7 

25  6.1 
23  47.0 
22  29.6 

21  14.0 
20    0.0 

18  47.8 

17  37.5 
16  29.1 
15  22.7 

14  18.3 
13  15.9 
12  15.7 

11  17.7 


Diff.  for 
1  Hoar. 


45.25 
45.33 
45.42 

45.50 
45.58 
45.66 

45.75 
45.83 
45.92 

46.00 
46.08 
46.16 

46.25 
46.33 
46.40 

46.47 
46.54 
46.61 

46.67 
46.74 
46.81 

46.88 
46.96 
47.03 

47.11 
47.19 
47.27 

47.36 
47.45 
47.54 


147.63 


LATITUDE. 


// 


-0.01 
0.13 
0.26 

-0.40 
0.53 
0.63 

-0.73 
0.80 
0.85 

-0.85 
0.84 
0.79 

-0.73 
0.64 
0.52 

-0.38 

0.24 

-0.10 

+  0.03 
0.13 
0.22 

+  0.27 

.     0.31 

0.32 

+  0.29 
0.23 
0.15 

+  0.03 

-0.09 

0.22 

-0.35 


Logarithm 

of  the 

Badias  Voctor 

of  the 

Earth. 


0.0037396 
0.0036363 
0.0035322 

0.0034273 
0.0033213 
0.0032142 

0.0031060 
0.0029967 
0.0028860 

0.0027739 
0.0026604 
0.0025455 

0.0024292 
0.0023116 
0.0021926 

0.0020724 
0.0019511 
0.0018288 

0.0017057 
0.0015820 
0.0014579 

0.0013335 
0.0012089 
0.0010843 

0.0009597 
0.0008354 
0.0007113 

0.0005875 
0.0004641 
0.0003411 

0.0002184 


Dift  for 
1  Hoar. 


-42.9 
43.2 
43.5 

-43.9 
44.4 

44.8 

-45.3 
45.8 
46.4 

-47.0 
47.6 
48.1 

-48.7 
49.2 
49.8 

-50.3 
50.7 
51.1 

-51.4 
51.6 
51.8 

-51.9 
51.9 
51.9 

-51.8 
51.7 
51.6 

-51.5 
51.3 
51.2 

-51.1 


Note  — Tho  numbers  in  column  A  correspond  to  the  true  equinox  of  the  date,  in  column  V  to 
tho  mean  cqninox  of  January  (H.0. 


Mean  Time 

of 

Sidereal  Noon. 


Ii     m       b 

13  15  37.99 
13  11  42.08 
13  7  46.17 

13  3  50.27 
12  59  54.36 
12  55  58.45 

12  52  2.54 

12  48  6.64 
12  44  10.73 

12  40  14.82 
12  36  18.92 
12  32  23.02 

12  28  27.11 
12  24  31.20 
12  20  35.29 

12  16  39.39 
12  12  43.48 
12  8  47.57 

12  4  51.67 
12  0  55.76 
11  56  59.85 

11  53  3.94 
11  49  8.03 
11  45  12.13 

11  41  16.22 
11  37  20.31 
11  33  24.41 

11  29  28.50 
11  25  32.60 
11  21  36.69 

11   17  40.79 


Diff.  for  1  Hoar, 

—  9-.8206. 
(Table  II.) 
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GREENWICH  MEAN  TIME. 

f 

m 

• 

THE 

MOON'S 

• 

o 

a 
1 

O 
>> 

SEMIDIAMETER. 

HORIZONTAL  PARALLAX. 

UPPER  TRANSIT. 

AGE. 

Noon. 

Midnight. 

Noon. 

Diff.  for 
1  Hoar. 

Midnight. 

Diff.  for 
1  Hoar. 

Meridian  of 
Greenwich. 

Diff.  for 
1  Hoar. 

Noon. 

i 

2 
3 

16  2L5 
16    7.3 
15  52.4 

16  14.6 
15  59.9 
15  45.1 

59  tt.3 
59     3.3 

58     8.6 

-  2.04 
2.26 
2.28 

59  30.0 
58  36.0 
57  41.6 

// 
-2.18 

2.29 

2.22 

h      m 

15  40.3 

16  35.7 

17  30.8 

m 

2.31 
2.30 
2.28 

d 

18.6 
19.6 
20.6 

4 
5 
6 

15  37.9 
15  24.8 
15  13.3 

15  31.2 

15  18.8 
15    8.3 

57  15.5 
56  27.1 
55  45.0 

-2.13 
1.89 
1.61 

56  50.6 
56    5.2 
55  26.6 

-2.02 
1.75 
1.46 

18  24.8 

19  17.0 

20  7.0 

2.22 
2.13 
2.03 

21.6 
22.6 
23.6 

7 
8 
9 

15     3.8 
14  56.2 
14  50.5 

14  59.7 
14  53.1 

14  48.4 

55  10.0 
54  42.2 
54  21.3 

-  1.31 
1.01 
0.72 

54  55.2 
54  30.9 
54  13.4 

-1.16 
0.87 
0.6Q 

20  54.5 

21  39.8 

22  23.3 

1.93 
1.85 
1.79 

24.6 
25.6 
26.6 

lo 

i  Jl 
!  12 

14  46.6 
14  44.3 
14  43.5 

14  45.2 
14  43.7 
14  43.6 

54     6.9 
53  58.3 
53  55.4 

-0.48 

0.23 

-0.01 

54     1.9 
53  56.2 
53  55.9 

-0.36 
-0.12 
+  0.09 

23    5.6 
23  47.1 

6 

1.74 
1.73 

27.6 
28.6 
29.6 

13 
14 
15 

14  44.1 
14  46.1 
14  49.8 

14  44.9 
14  47.8 
14  52.3 

53  57.6 

54  5.2 

54  18.8 

+  0.20 
0.43 
0.69 

54    0.7 
54  11.2 
54  27.9 

+  0.30 
0.56 
0.83 

0  28.7 

1  10.8 
1  54.2 

1.74 
1.78 

1.84 

0.9 
1.9 
2.9 

16 
17 
18 

14  55.3 

15  2.6 
15  11.8 

14  58.7 

15  6.9 
15  17.2 

54  38.7 

55  5.5 
55  39.6 

+  0.97 
1.26 
1.58 

54  51.2 

55  21.6 
55  59.4 

+  1.11 
1.42 
1.72 

* 

2  39.3 

3  26.6 

4  16.3 

1.93 
2.03 
2.12 

3.9 
4.9 
5.9 

19 
20 
21 

15  23.1 
15  36.1 
15  50.4 

15  29.5 
15  43.1 
15  57.9 

56  20.9 

57  8.7 

58  1.4 

+  1.86 
2.11 
2.26 

56  44.1 

57  34  6 

58  28.8 

+  1.99 
2.20 
2.29 

5  8.1 

6  18 
6  56.6 

2.20 
2.27 
2.30 

6.9 
7.9 
8.9 

22 
23 
24 

16     5.4 
16  19.7 
16  32.1 

16  12.7 
16  26.3 
16  37.1 

58  56.2 

59  49.0 

60  34.5 

+  2.28 
2.09 
1.67 

59  23.2 

60  13.0 
60  52.9 

+  2.21 
1.91 
1.38 

7  51.9 

8  47.1 

9  42.2 

2.30 
2.30 
2.29 

9.9 
10.9 
11.9 

25 
26 
27 

16  41.1 
16  45.3 
16  44.2 

16  43.8 
16  45.4 
16  41.6 

61     7.4 
61  22.9 
61  18.7 

+  1.04 
+  0.24 
-0.59 

61  17.5 
61  23.3 
61     9.2 

+  0.65 

-0.18 

0.99 

10  37.2 

11  32.5 

12  28.4 

2.30 
2.32 
2.35 

12.9 
13.9 
14.9 

28 
29 
30 

16  37.7 
16  26.7 
16  12.6 

16  32.7 
16  20.0 

16    4.8 

60  55.0 
60  14.7 
59  22.7 

- 1.36 
1.96 
2.32 

60  36.7 
59  49.8 
58  54.2 

-1.69 
2.18 
2.41 

13  25.2 

14  22.6 

15  19.9 

2.38 
2.39 
2.37 

15.9 
16.9 
17.9 

31 

15  56.9 

15  48.9 

58  25.0 

-2.45 

57  55.7 

-2.43 

16  16.2 

2.31 

18.9 

i 
i 
i 
i 
i 

/ 

» 
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V. 


GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Right  Ascension. 

Diff. 
for  1  m. 

Declination. 

Diff. 
for  1  m. 

Hoar. 

Right  AsoeunioD. 

Dift 
for  1  m. 

Declination. 

Diff. 
fori  m. 

FJ 

RIDA^ 

sr  i. 

• 

SUNDAY  3. 

h.    m      8 

s 

Ol// 

u 

h     m      8 

"        1 

O          /         // 

// 

0 

1  47  36.92 

9.3834 

N.13  17  44.4 

10.109 

0 

3  42  12.30 

9.3809 

N.19  18  23.0 

4.714 

1 

1  49  59.94 

3.3839 

13  27  47.6 

10.005 

1 

3  44  35.09 

9.3793 

19  23    2.2 

4499 

2 

1  52  22.99 

9.3*44 

13  37  45.0 

9.908 

2 

3  46  57.82 

9.3784 

19  27  34.0 

4.469 

3 

1  54  46.07 

9.3848 

13  47  36.6 

9.811 

3 

3  49  20.50 

9.3774 

19  31  58.5 

4447 

4 

1  57    9.17 

9.3853 

13  57  22.3 

9.719 

4 

3  51  43.11 

9.3763 

19  36  15.6 

4.334 

5 

1  59  32.29 

9.3856 

14    7    2.0 

9.619 

5 

3  54    5.66 

9.3753 

19  40  25.4 

4.103 

6 

2    1  55.44 

9.3860 

14  16  35.7 

9.511 

6 

3  56  28.14 

9.3741 

19  44  27.9 

3480 

7 

2    4  18.61 

2.3863 

14  26    3.3 

9.409 

7 

3  58  50.55 

3.3739 

19  48  23.0 

3.857 

8 

2    6  41.80 

9.3867 

14  35  24.8 

9.307 

8 

4    1  12.89 

3.3717 

19  52  10.7 

3.734 

9 

2    9    5.02 

9.3871 

14  44  40.1 

9.303 

9 

4    3  35.16 

3.3705 

19  55  51.1 

3.613 

10 

2  11  28.26 

9.3875 

14  53  49.2 

9.099 

10 

4    5  57.35 

3.3693 

19  59  24.1 

3.489 

11 

2  13  51.52 

9.3878 

15    2  52.0 

6.994 

11 

4    8  19.46 

3.3678 

20    2  49.8 

3466 

12 

2  16  14.79 

9.3880 

15  11  48.5 

8.888 

12 

4  10  41.48 

3.3664 

20    6    8.1 

3.943 

13 

2  18  38.08 

9.3883 

15  20  38.6 

8.783 

13 

4  13    3.42 

9.3649 

20    9  19.0 

3.191 

14 

2  21     1.39 

9.3886 

15  29  22.3 

8.675 

14 

4  15  25.27 

3.3633 

20  12  22.6 

9.999 

15 

2  23  24.72 

9.3889 

15  37  59.6 

8.567 

15 

4  17  47.02 

3.3617 

20  15  18.9 

9.876  ; 

16 

2  25  48.06 

9.3891 

15  46  30.4 

8.458 

16 

4  20    8.68 

3.3603 

20  18    7.8 

3.754  : 

17 

2  28  11.41 

9.3693 

15  54  54.6 

8.349 

17 

4  22  30.24 

34586 

20  20  49.4 

3.C33  ! 

18 

2  30  34.77 

9.3894 

16    3  12.3 

8.339 

18 

4  24  51.71 

3.3569 

20  23  23.7 

3411 

19 

2  32  58.14 

93896 

16  11  23.3 

8.138 

19 

4  27  13.07 

9.3559 

20  25  50.7 

9.388 

20 

2  35  21.52 

94897 

16  19  27.7 

8.017 

20 

4  29  34.33 

9.3534 

20  28  10.3 

9466 

21 

2  37  44.91 

3.3899 

16  27  25.4 

7.905 

21 

4  31  55.48 

9.3515 

20  30  22.6 

9.144 

22 

2  40    8.31 

9.3900 

16  35  16.3 

7.793 

22 

4  34  16.51 

34496 

20  32  27.6 

9.093 

23 

2  42  31.71 

SAH 

84900 

rURD 

N.16  43    0.5 
AY  2. 

7.680 

23 

4  36  37.43 
M( 

94477 
3NDA 

N.20  34  25.4 
Y  4. 

1.909 

■ 
i 
i 

i 

0 

2  44  55.11 

9.3900 

N.16  50  37.9 

7.586 

0 

4  38  58.24 

94458 

N.20  36  J  5.9 

1 
1.789 

1 

2  47  18.51 

34900 

16  58    8.4 

7.453 

1 

4  41  18.93 

94438 

20  37  59.2 

1.661 

2 

2  49  41.91 

3.3900 

17    5  32.1 

7.337' 

2 

4  43  39.49 

9.3417 

20  39  35.2 

1440 

3 

2  52    5.31 

9.3899 

17  12  48.9 

7.393 

3 

4  45  59.93 

9.3396 

20  41    4.0 

1.490 

4 

2  54  28.70 

9.3698 

17  19  58.7 

7.106 

4 

4  48  20.24 

94374 

20  42  25.6 

1.300 

5 

2  56  52.08 

93897 

17  27    1.6 

6.990 

5 

4  50  40.42 

94359 

20  43  40.0 

1.180 

6 

2  59  15.46 

9.3896 

17  33  57.5 

6.873 

6 

4  53    0.46 

9.3339 

20  44  47.2 

1.0CI 

7 

3     1  38.83 

9.3894 

17  40  46.4 

6.756 

7 

4  55  20.37 

94306 

20  45  47.3 

0449 

8 

3    4    2.19 

9.3899 

17  47  2±2 

6.639 

8 

4  57  40.14 

94983 

20  46  40.2 

0.8*23 

9 

3    6  25.53 

9.3889 

17  54    3.0 

6.591 

9 

4  59  59.77 

94359 

20  47  26.0 

0.704 

10 

3    8  48.85 

9.3865 

18    0  30.7 

6.403 

10 

5    2  19.25 

9.3935 

20  48    4.7 

0487  ; 

11 

3  11  12.15 

9.3889 

16    6  51.3 

6.983 

11 

5    4  38.59 

9.3911 

20  48  36.4 

0.409  | 

12 

3  13  35.43 

9.3878 

18  13    4.7 

6.164 

12 

5    6  57.78 

9.3165 

20  49     1.0 

0.359 

13 

3  15  58.69 

9.3874 

18  19  11.0 

6.045 

13 

5    9  16.81 

9.3159 

20  49  18.6 

0.935 

14 

3  18  21.92 

9.3870 

18  25  10.1 

5.936 

14 

5  11  35.69 

9.3134 

20  49  29.2 

0.118  < 

15 

3  20  45.13 

9.3866 

18  31    2.1 

5.806 

15 

5  13  54.42 

94108 

20  49  32.8 

+  0409 

\6 

3  23    8.3  L 

9.3860 

18  36  46.8 

5.685 

16 

5  16  12.99 

3.3081 

20  49  29.4 

-  0.115 

17 

3  25  31.45 

9.3853 

18  42  24.3 

5.564 

17 

5  18  31.39 

3.3053 

20  49  19.0 

0.931 

18 

3  27  54.55 

9.3847 

18  47  54.5 

5.443 

18 

5  20  49.63 

34096 

20  49    1.7 

0445 

19 

3  30  17.62 

9.3841 

18  53  17.5 

5.333 

19 

5  23    7.70 

9.3998 

20  48  37.6 

0.459 

20 

3  32  40.65 

9.3834 

18  58  33.2 

5.301 

20 

5  25  25.60 

3.2970 

20  48    6.6 

0474  ] 

21 

3  35    3.63 

9.3837 

19    3  41.6 

5.079 

21 

5  27  43.34 

3.3943 

20  47  28.7 

0.688  I 

22 

3  37  26.57 

9.3819 

19    8  42.7 

4.957 

22 

5  30    0.90 

3.9913 

20  46  44.0 

0.801 

23 

3  39  49.46 

9.3811 

19   13  36.5 

4.836 

23 

5  32  18.28 

3.9889 

20  45  52.6 

0.913 

24 

3  42  12.30 

94803 

N.19  18  23.0 

4.714 

24 

5  34  35.48 

9.9859 

I  N.20  44  54.4 

1.096 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Bight  Ascension. 

Diff. 
for  1  m. 

Declination. 

Diff. 
for  1  m. 

Hoar. 

Bight  Ascension. 

Diff. 
for  1  m. 

Declination. 

Diff. 
for  1  m. 

Tt 

rESDi 

IY  5. 

THURSDAY  7. 

h     in      s 

e 

O          /         // 

// 

h     m      s 

8 

O          1         II 

a 

0 

5  34  35.48 

2.2852 

N.20  44  54.4 

1.096 

0 

7  20  20.32 

9.1147 

N.17  57  15.9 

5.713 

1 

5  36  52.50 

2.2822 

20  43  49.5 

1.138 

1 

7  22  27.09 

9.1109 

17  51  30.7 

5.794 

2 

5  39    9.34 

9.9793 

20  42  37.9 

1.949 

2 

7  24  33.63 

9.1071 

17  45  40.6 

5.875 

3 

5  41  26.00 

9.9761 

20  41  19.6 

1.360 

3 

7  26  39.94 

9.1033 

17  39  45.7 

5.954 

4 

5  43  42.47 

9.9799 

20  39  54.7 

1.470 

4 

7  28  46.03 

9.0996 

17  33  46.1 

6.033 

5 

5  45  58.75 

9.9698 

20  38  23.2 

1.579 

5 

7  30  51.89 

9.0958 

17  27  41.8 

6.111 

6 

5  48  14.84 

9.9666 

20  36  45.2 

1.688 

6 

7  32  57.53 

9.0991 

17  21  32.8 

6.188 

7 

5  50  30.74 

9.9633 

20  35    0.6 

1.797 

7 

7  35    2.94 

9.0683 

17  15  19.2 

6.26* 

8 

5  52  46.44 

9.9601 

20  33    9.5 

1.905 

8 

7  37    8.13 

9.0646 

17    9     1.0 

6.342 

9 

5  55     1.95 

9.9568 

20  31  12.0 

9.013 

9 

7  39  13.10 

9.0809 

17    2  38.2 

6.418 

10 

5  57  17.26 

9.9535 

20  29    8.0 

9.190 

10 

7  41  17.84 

9.0772 

16  56  10  9 

6.493 

11 

5  59  32.37 

2.2502 

20  26  57.6 

9.996 

11 

7  43  22.36 

9.0735 

16  49  39.1 

6.567 

12 

6    1  4'.29 

9.9469 

20  24  40.9 

9.339 

12 

7  45  26.66 

9.0698 

16  43    2.9 

6.639 

13 

6    4    2.00 

2.2435 

20  22  17.8 

.9.437 

13 

7  47  30.74 

9.0669 

16  36  22.4 

6.711 

14 

6    6  16.51 

9.9401 

20  19  48.4 

9^49 

14 

7  49  34.60 

9.0695 

16  29  37.6 

6.783 

15 

6    8  30.81 

9.9366 

20  17  12.8 

9.646 

15 

7  51  38.24 

9.0588 

16  22  48.4 

6.855 

16 

6  10  44.90 

2.9331 

20  14  30.9 

9.750 

16 

7  53  41.66 

9.0559 

16  15  55.0 

6.995 

17 

6  12  58.78 

9.9996 

20  11  42.8 

9.859 

17 

7  55  44.87 

9.0516 

16    8  57.4 

6.994 

18 

6  15  12.45 

2.2261 

20    8  48.6 

94)54 

18 

7  57  47.86 

9.0480 

16    1  55.7 

7.063 

19 

6  17  25.91 

2J2226 

20    5  48.3 

3.056 

19 

7  59  50.63 

9.0444 

15  54  49.9 

7.131 

20 

6  19  39.16 

9.9190 

20    2  41.9 

3.157 

20 

8    1  53.19 

9.0408 

15  47  40.0 

7.199 

21 

6  21  52.19 

9.9154 

19  59  29.4 

3.957 

21 

8    3  55.54 

9.0373 

15  40  26.0 

7.966 

22 

6  24    5.01 

2.21  J  8 

19  56  11.0 

3^57 

22 

8    5  57.67 

9.0337 

15  33    8.1 

7.332 

23 

6  26  17.61 
WEI 

94)083 

)NES1 

N.19  52  46.6 
3  AY  6. 

3.456 

23  1 

8    7  59.59 

FJ 

9.0309 

EUDA^ 

N.15  25  46.2 
£  8. 

7.397 

0 

6  28  30.00 

9.9047 

N.19  49  16.3 

3£54 

0 

8  10    1.30 

9.0967 

N.15  18  20.4  1 

7.469 

1 

6  30  42.17 

9.9010 

19  45  40.1 

3459 

1 

8  12    2.80 

9.0933 

15  10  50.8 

7.595 

2 

6  32  54.12 

9.1973 

19  41  58.0 

3.750 

2 

8  14    4.10 

9.0199 

15    3  17.4 

7588 

3 

6  35    5.85 

9.1937 

19  38  10.1 

3.847 

3 

8  16    5.19 

9.0164 

14  55  40.2 

7.651 

4 

6  37  17.36 

9.1900 

19  34  16.4 

3.949 

4 

8  18    6.07 

9.0130 

14  47  59.3 

7.713 

5 

6  39  28.65 

9.1669 

19  30  17.1 

4.036 

5 

8  20    6.75 

9.0097 

14  40  14.7 

7.774 

6 

6  41  39.71 

9.1895 

19  26  12.1 

4.131 

6 

8  22    7.23 

94)063 

14  32  26.4 

7.834 

7 

6  43  50.55 

9.1788 

19  22     1.4 

4.995 

7 

8  24    7.50 

9.0099 

14  24  34.6 

7.893 

8 

6  46    1.17 

9.1759 

19  17  45.1 

4.318 

8 

8  26    7.58 

1.9998 

14  16  39.2 

7.952 

9 

6  48  11.57 

9.1715 

19  13  23.3 

4.410 

9 

8  28    7.46 

1.9963 

14    8  40.3 

8.011 

10 

6  50  21.74 

9.1676 

19    8  55.9 

4.509 

10 

8  30    7.14 

1.9931 

14    0  37.9 

8.068 

11 

6  52  31.68 

9.1638 

19    4  23.0 

4.593 

11 

8  32    6.63 

1  QflDQ 

13  52  32.1 

8.  ISM 

12 

6  54  41.40 

9.1601 

18  59  44.7 

4.683 

12 

8  34    5.93 

1.9866 

13  44  23.0 

8.180 

13 

6  56  50.89 

9.1564 

18  55    1.0 

4.773 

13 

8  36    5.03 

1.9634 

13  36  10.5 

8.936 

14 

6  59    0.16 

9.1596 

18  50  11.9 

4.669 

14 

8  38    3.94 

1.9803 

13  27  54.7 

8.990 

15* 

7     1     9.20 

9.1487 

18  45  17.5 

4.960 

15 

8  40    2.67 

1.9779 

13  19  35.7 

6.343 

16 

7    3  18.01 

9.1449 

18  40  17.9 

5.038 

16 

8  42     1.21 

1.9749 

13  11  13.5 

8.397 

17 

7    5  26  59 

9.1419 

18  &5  13.0 

5.195 

17 

8  43  59.57 

1.9711 

13    2  48.1 

8.450 

18 

7    7  34.95 

9.1374 

18  30    2.9 

5.911 

18 

8  45  57.74 

1.9680 

12  54  19.5 

8.509 

19 

7    9  43.08 

9.1336 

18  24  47.7 

5.996 

19 

8  47  55.73 

1.9650 

12  45  47.9 

8.553 

20 

7  11  50.98 

9.1998 

18  19  27.4 

5.381 

20 

8  49  53.5  J 

1.9690 

12  37  13.2 

8.603 

21 

7  13  58.66 

9.1961 

18  14    2.0 

5.465 

21 

8  51  51.17 

1.9591 

12  28  35.5 

8459 

22 

7  16    6.11 

9.1999 

18    8  31.6 

5.548 

22 

8  53  48.63 

1.9562 

12  19  54.9 

8.701 

23 

7  18  13.33 

9.1184 

18    2  56.2 

5431 

23 

8  55  45.91 

1.9533 

12  11   11.4 

8.750 

24 

7  20  20.32 

9.1147 

N.17  57  15.9 

5.713 

24 

8  57  43.02 

1.9504 

N.12    2  24.9 

8.798 
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GREENWICH  MEAN  TIME, 

V 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Right  Ascension. 

DIff. 
forlm. 

Declination. 

Diff. 
for  1  m. 

Hoar. 

Bight  Ascension. 

Din*, 
forlm. 

Declination. 

Dim 

for  1  m 

SAl 

PURD 

AY  9. 

MONDAY  11. 

■ 

• 

h     ni       s 

B 

O          /         // 

« 

h    m      e 

8 

Q           1          II 

// 

0 

8  57  43.02 

1.9504 

N.12    2  24.9 

8.798 

0 

10  28  42.47 

1.8553 

N.  4  18  15.2 

10.387 

1 

8  59  39.96 

1.9476 

1 1  53  35.6 

8.844 

1 

10  30  33.76 

1.8543 

4    7  57.5 

10.303 

2 

9     1  36.73 

1.9448 

11  44  43.6 

8.890 

2 

10  32  24.99 

1.8534 

3  57  38.9 

10.317 

3 

9    3  33.34 

1.9431 

11  35  48.8 

8.936 

3 

10  34  16.17 

1.8535 

3  47  19.5 

10.330 

4 

9    5  29.78 

1.9393 

11  26  51.3 

8.981 

4 

10  36    7.29 

1.8516 

3  36  59.3 

10.343 

5 

9    7  26.06 

J. 9366 

11  17  51.1 

9.035 

5 

10  37  58.36 

1.8507 

3  26  38.3 

10.356 

6 

9    9  22.17 

1.9338 

11     8  48.3 

9.068 

6 

10  39  49.38 

1.8499 

3  16  16.5 

10.366  j 

7 

9  11  18.12 

1.9313 

10  59  42.9 

9.111 

7 

10  41  40.35 

1.8493 

3    5  54.1 

10.379   1 

8 

9  13  13.92 

1.9887 

10  50  35.0 

9.153 

8 

10  43  31.28 

1.8484 

2  55  31.0 

10.390 

9 

9  15    9.57 

1.9382 

10  41  24.6 

9.194 

9 

10  45  22.16 

1.8477 

2  45    7.3 

10.399 

10 

9  17    5.07 

1.9337 

10  32  11.7 

9.335 

10 

10  47  13.01 

1.8471 

2  34  43.1 

10.408 

11 

9  19    0.41 

1.9311 

10  22  56.4 

9.375 

11 

10  49    3.82 

1.8465 

2  24  18.3 

10.417 

12 

9  20  55.60 

1.9186 

10  13  38.7 

9.315 

12 

10  50  54.59 

1.8459 

2  13  53.0 

10.435 

13 

9  22  50.65 

1.9163 

10    4  18.6 

9.353 

13 

.  10  52  45.33 

1.8454 

2    3  27.3 

10.433 

14 

9  24  45.55 

1.9138 

9  54  56.3 

9.391 

14 

10  54  36.04 

1.8449 

1  53     1.1 

10.440 

15 

9  26  40.31 

1.9115 

9  45  31.7 

9.438 

15 

10  56  26.72 

1.8445 

1  42  34.5 

10.446 

16 

9  28  34.93 

1.9093 

9  36    4.9 

9.465 

16 

10  58  17.38 

1.8441 

1  32    7.6 

10.451 

17 

9  30  29.41 

1.9069 

9  26  35.9 

9.501 

17 

11    0    8.02 

1.8437 

1  21  40.4 

10.456  ' 

18 

9  32  23.76 

1.9046 

9  17    4.8 

9.536 

18 

11     1  58.63 

1.8434 

1  11   12.9 

10.460 

19 

9  34  17.97 

1.9034 

9    7  31.6 

9.571 

19 

1 1    3  49.23 

1.8439 

1     0  45.2 

10.464 

20 

9  36  12.05 

1.9003 

8  57  56.3 

9.605 

20 

11    5  39.81 

1.8439 

0  50  17.3 

10.467 

21 

9  38    6.01 

1.8983 

8  48  19.0 

9.638 

21 

11     7  30.38 

1.8437 

0  39  49.2 

10.469 

22 

9  39  59.84 

1.8961 

8  38  39.8 

9.670 

22 

11    9  20.94  , 

1.8437 

0  29  21.0 

10.471 

23 

9  41  53.54 
SB 

1.8940 

N.  8  28  58.6 
IT  10. 

9.703 

23 

11  11  11.50  ! 

tu: 

1.8498 

ESDA 

N.  0  18  52.7 
Y  12. 

10.479 

0 

9  43  47.12 

1.8930 

N.  8  19  15.5 

9.733 

0 

11  13    2.05 

1.8435 

N.  0    8  24.4 

10.479 

1 

9  45  40.58 

1.8900 

8    9  30.6 

9.763 

1 

11  14  52.60 

1.8435 

S.  0    2    3.9 

10.473  | 

2 

9  47  33.92 

1.8881 

7  59  43.9 

9.794 

2 

11  16  43.15 

1.8435 

0  12  32.2 

10.471    | 

3 

9  49  27.15 

1.8863 

7  49  55.3 

9.834 

3 

11  18  33.70 

1.8436 

0  23    0.4 

10.469  | 

4 

9  51  20.26 

1.8843 

7  40    5.0 

9.853 

4 

1 1  20  24.26 

1.8437 

0  a3  28.5 

10.467 

5 

9  53  13.26 

1.8835 

7  30  13.0 

9.880 

5 

11  22  14.82 

1.8438 

0  43  56.4 

10.464 

6 

9  55    6.16 

1.8807 

7  20  19.4 

9.907 

6 

11  24    5.39 

1.8430 

0  54  24.2 

10.461    , 

7 

9  56  58.95 

1.8790 

7  10  24.2 

9.933 

7 

11  25  55.98 

1.8433 

1    4  51.8 

10.457 

8 

9  58  51.64 

1.8773 

7    0  27.4 

9.960 

8 

11  27  46.59 

1.8437 

1  15  19.1 

10.453 

9 

10    0  44.22 

1.8756 

6  50  29.0 

9.986 

9 

11  29  37.22 

1.8440 

1  25  46.1 

10.447 

10 

10    2  36.71 

1.8740 

6  40  29.1 

10.010 

10 

11  31  27.87 

1.8443 

1  36  12.8 

10.441 

11 

10    4  29.10 

1.8733 

6  30  27.8 

10.034 

11 

11  33  18.54 

1.8447 

1  46  39.1 

10.434 

12 

10    6  21.39 

1.8707 

6  20  25.0 

10.058 

12 

11  35    9.23 

1.8451 

1  57    4.9 

10.497 

13 

10    8  13.59 

1.8693 

6  10  20.8 

10.081 

13 

11  36  59.95 

1.8456 

2    7  30.3 

10.419 

14 

10  10    5.7J 

1.8679 

6    0  15.3 

10.103 

14 

11  38  50.70 

1.8463 

2  17  55.2 

10.411 

15 

10  11  57.74 

1.8664 

5  50    8.6 

10.133 

15 

11  40  41.49 

1.8467 

2  28  19.6 

10.409 

16 

10  13  49.68 

1.8650 

5  40    0.6 

10.144 

16 

1 1  42  32.31 

1.8473 

2  38  43.5 

10.393 

17 

10  15  41.54 

1.863? 

5  29  51.3 

10.165 

17 

11  44  23.17 

1.8480 

2  49    6.7 

10.383  ] 

18 

10  17  33.32 

1.8634 

5  19  40.8 

10.184 

18 

11  46  14.07 

1.8487 

2  59  29.3 

10.371 

11) 

10  19  25.02 

1.8611 

5    9  29.2 

10.303 

19 

11  48    5.01 

1  8494 

3    9  51.2 

10.359 

20 

10  21  16.65 

1.8599 

4  59  16.5 

10.331 

20 

11  49  56.00 

1  8509 

3  20  12.4 

10.347 

21 

10  23    8.21 

1.8587 

4  49    2.7 

10.339 

21 

11  51  47.04 

1.8511 

3  30  32.9 

10.334 

22 

10  24  59.70 

1.8576 

4  38  47.8 

10.356 

22 

11  53  38.13 

1.8519 

3  40  52.5 

10.390 

23 

10  26  51.12 

1.8564 

4  28  32.0 

10.373 

23 

11  55  29.27 

1.8538 

3  51  11.3 

10.307 

24 

10  28  42.47 

1.8553 

N.  4  18  15.2 

10.387 

24 

11  57  20.47 

1.6538 

S.  4     1  29.3 

10.993 
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GREENWICH  MEAN  TIME. 

I 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right-  Aseenaioo. 

DiflT. 
for  1  m. 

Declination. 

DHL 
for  1  m. 

Hoar. 

Right  Ascension. 

Diff. 
forlm. 

Declination. 

Difc 
for  1  m. 

WED 

NESE 

>AY  13. 

FRIDAY  15. 

h     m       s 

8 

O            /           H 

// 

h     m       s 

8 

O          i         // 

// 

0 

11  57  20.47 

1.8538 

S.  4    1  29.3 

10.393 

0 

13  28  10.07 

1.9451 

S.ll  46    9.1 

8.817 

1 

11  59  11.73 

1.8548 

4  11  46.4 

10.37? 

1 

13  30    6.86 

1.9479 

11  54  56.7 

8.769 

2 

12     1     3.05 

1.8558 

4  22    2.5 

10.960 

2 

13  32    3.82 

1.9506 

12    3  41.4 

8.731 

3 

12    2  54.43 

1.8568 

4  32  17.6 

10.343 

3 

13  34    0.94 

1.9534 

12  12  23.2 

8.673 

4 

12    4  45.87 

1.8579 

4  42  31.7 

10.336 

4 

13  35  58.23 

1.9563 

12  21    2.1 

8.634 

5 

12    6  37.38 

1.8T.91 

4  52  44.7 

10.308 

5 

13  37  55.70 

1.9593 

12  29  38.1 

8.675 

6 

12    8  28.96 

1.8603 

5    2  56.6 

10.189 

6 

13  39  53.34 

1.9633 

12  38  11.1 

8.534 

7 

12  10  20.61 

1.8615 

5  13    7.4 

10.170 

7 

13  41  51.16 

1.9659 

12  46  41.0 

8.473 

8 

12  12  J2.34 

1.8698 

5  23  17.0 

10.150 

8 

13  43  49.16 

1.9681 

12  55    7.8 

6.431 

9 

12  14    4.15 

1.8643 

5  33  25.4 

10.130 

9 

13  45  47.33 

1.9711 

13    3  31.5 

8.368 

10 

12  15  56.04 

1.8655 

5  43  32.6 

10.108 

10 

13  47  45.69 

1.9743 

13  11  52.0 

8J315 

11 

12  17  48.01 

1.8669 

5  53  38.4 

10.086 

11 

13  49  44.23 

1.9773 

13  20    9.3 

8.361    ; 

12 

12  19  40.07 

1.8683 

6    3  42.9 

10.064 

12 

13  51  42.95 

1.9803 

13  28  23.3 

8.906 

13 

12  21  32.21 

1.8697  1 

6  13  46.1 

10.041 

13 

13  53  41.86 

1.9834 

13  36  34.0 

8.151    ' 

14 

12  23  24.44 

1.8713 

6  23  47.8 

10.017 

14 

13  55  40.96 

1.9866 

13  44  41.4 

8.095   ' 

15 

12  25  16.77 

1.8789 

6  33  48.1 

9.993 

15 

13  57  40.25 

1.9897 

13  52  45.4 

8.038  ! 

16 

12  27    9.19 

1.8745 

6  43  4(5.9 

9.967 

16 

13  59  39.73 

1.9939 

14    0  46.0 

7.981 

17 

12  29    1.71 

1.8763 

6  53  44.2 

9.943 

17 

14     1  39.40 

1.9963 

14    8  43.1 

7.993  , 

18 

12  30  54.33 

1.8778 

7    3  40.0 

9.916 

18 

14    3  39.27 

1.9994 

14  16  36.7 

7.864 

19 

12  32  47.05 

1.8795 

.  7  13  34.1 

9.889 

19 

14    5  39.33 

3.0037 

14  24  26.8 

7.804 

20 

12  34  39.87 

1.8819 

7  23  26.6 

9.861 

20 

14    7  39.59 

3.0060 

14  32  13.2 

7.743 

21 

12  36  32.80 

1.8830 

7  33  17.4 

9.833 

21 

14    9  40.05 

9.0093 

14  39  56.0 

7.683 

22 

12  38  25.83 

1.8848 

7  43    6.5 

9.803 

22 

14  11  40.70 

3.0136 

14  47  35.1 

7.631 

23 

12  40  18.98 
THl 

1.8867 

JRSDi 

S.  7  52  53.8 
IT  14. 

9.774 

23 

14  13  41.56 
SAT 

9.0160 

TTRDj 

S.  14  55  10.5 
!Y  16. 

7.558 

0 

12  42  12.24 

1.8887 

S.  8    2  39.4 

9.744 

0 

14  15  42.62 

3.0193 

S.15    2  42.1 

7.495 

1 

12  44    5.62 

1.8906 

8  12  23.1 

9.713 

1 

14  17  43.88 

9.0337 

15  10    9.9 

7.433 

2 

12  45  59.11 

1.8995 

8  22    4.9 

9.681 

2 

14  19  45.35 

3.0363 

15  17  33.9 

7.367 

3 

12  47  52.72 

1.8946 

8  31  44.8 

9.649 

3 

14  21  47.02 

3.0996 

15  24  54.0 

7.309 

4 

12  49  46.46 

1.8987 

8  41  22.8 

9.616 

4 

14  23  48.90 

3.0331 

15  32  10.2 

•     7.937 

5 

12  51  40.32 

1.8987 

8  50  58.7 

9.583 

5 

14  25  50.99 

3.0366 

15  39  22.4 

7.170 

6 

12  53  34.30 

1.9008 

9    0  32.6 

9.548 

6 

14  27  53.29 

3.0400 

15  46  30.6 

7.103 

7 

12  55  28.41 

1.9099 

9  10    4.4 

9.513 

7 

14  29  55.79 

3.0435 

15  53  34.7 

7.034 

8 

12  57  22.65 

1.9051 

9  19  34.1 

9.478 

8 

14  31  58.51 

3.0471 

16    0  34.7 

6.966 

9 

12  59  17.03 

1.9074 

9  29     1.7 

9.443 

9 

14  34     1.44 

9.0507 

16    7  30.6 

6.897 

10 

13    1  11.54 

1.9097 

9  38  27.1 

9.404 

10 

14  36    4.59 

9.0549 

16  14  22.3 

6.897 

11 

13    3    6.19 

1.9130 

9  47  50.2 

9.367 

11 

14  38    7.95 

9.0577 

16  21  . 9.8 

6.756 

12 

13    5    0.98 

1.9143 

9  57  11.1 

9.339 

12 

14  40  11.52 

9.0613 

\6  27  53.0 

6.684 

13 

13    6  55.91 

1.9167 

10    6  29.7 

9.390 

13 

14  42  15.31 

9.0650 

16  34  31.9 

6.611 

14 

13    8  50.99 

1.9193 

10  15  45.9 

9.349 

14 

14  44  19.32 

9.0666 

16  41    6.4 

6.538 

15 

13  10  46.21 

1.9316 

10  24  59.6 

9.308 

15 

14  46  23.54 

3.0733 

16  47  36.5 

6.465   | 

16 

13  12  41.58 

1.9341 

10  34  10.9 

9.168 

16 

14  48  27.98 

9.0758 

16  54    2.2 

6.391    , 

17 

13  14  37.10 

1.9365 

10  43  19.8 

9.137 

17 

14  50  32.64 

9.0794 

17    0  23.4 

6.316  ; 

18 

13  16  32.76 

1.9390 

10  52  26.2 

9.085 

18 

14  52  37.51 

9.0830 

17    6  40.1 

6.349 

19 

13  18  28.58 

1.9316 

11     1  30.0 

9.043 

19 

14  54  42.60 

9.0867 

17  12  52.2 

6.163 

20 

13  20  24.56 

1.9343 

1 1   10  31.2 

8.998 

20 

14  56  47.92 

9.0905 

17  18  59.7 

6.086 

21 

13  22  20.70 

1.9369 

1 1  19  29.7 

8.953 

21 

14  58  53.46 

3.0943 

17  25    2.5 

6.008 

22 

13  24  16.99 

1.9396 

1 1  28  25.6 

8.908 

22 

15    0  59.22 

3.0978 

17  31     0.7 

5.930 

23 

13  26  13.45 

1.9433 

11  37  18.7 

1       8.863 

23 

15    3    5.20 

3.1015 

17  36  54.1 

5.850 

24 

1    13  28  10.07 

1.9451 

S.ll  46    9.1 

1       8.817 

24 

15    5  11.40 

3.1053 

S.  17  42  42.7 

5.770 

—  _                                  _ 

— _           _ 

~~ 

— — — 

■  ■ 

—                                 -J 
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IX. 


GREENWICH  MEAN  TIME. 

THE  MOON'S  SIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

BlfhiAMtnrioB- 

forlm. 

DeeUmation. 

Diit 
forlm. 

flov. 

Bight  A«oaufcm. 

DHL 
forlm. 

BUT. 
forts. 

i 

i 

8U 

XDA7! 

I  17. 

TUESDAY  19. 

1 

b    m      • 

• 

o        /       n 

,/ 

h    m       • 

8 

Q           1          M 

« 

0 

15    5  11.40 

3.1069 

S.17  42  42.7 

5.770 

0 

16  50  25.05 

23737 

S.20  34  45.6 

1.157 

1    1 

15    7  17.82 

2.1069 

17  48  26-5 

&A89 

1 

16  52  41.56 

3J3767 

20  35  51.7 

1.047 

2 

15    9  24.47 

3.1196 

17  54    5.4 

5.608 

2 

16  54  58.25 

23797 

20  36  51.2 

0-936 

3 

15  11  31.34 

3.1163 

17  59  39.5 

5.526 

3 

16  57  15.12 

33636 

20  37  44.0 

0.884 

,     4 

15  13  38.43 

3.1300 

18    5    8.6 

5.443 

4 

16  59  32.16 

23854 

20  38  30.1 

0.719 

1     5 

15  15  45.74 

2.1337 

18  10  32.7 

5.360 

5 

17     I  49.37 

33883 

20  39    9.5 

0.600 

6 

15  17  53.28 

2.1275 

18  15  51.8 

5.276 

6 

17    4    6.75 

33911 

20  39  42.1 

0.468 

7 

15  20    1.04 

2.1313 

18  21     58 

5.191 

7 

17    6  24.30 

23938 

20  40    8.0 

0-375 

8 

15  22    9.02 

2.1349 

18  26  14.7. 

5.105 

8 

17    8  42.01 

2.2966 

20  40  27.1 

0361 

9 

15  24  17.23 

2.1386 

18  31  18.4 

5.018 

9 

17  10  59.89 

23993 

20  40  39.3 

0.147 

10 

15  26  25.66 

3.1433 

18  36  16.9 

4.932 

10 

17  13  17.93 

2J019 

20  40  44.7 

-0.033 

11 

15  28  34.31 

2.1461 

18  41  10.2 

4.845 

11 

17  15  36.12 

23045 

20  40  43.2 

+  0.048 

12 

15  30  43.19 

2.1498 

18  45  58.3 

4.757 

12 

17  17  54.47 

£3071 

20  40  34.8 

0.197 

13 

15  32  52.29 

2.1536 

18  50  41.0 

4.667 

13 

17  20  12.97 

2.3097 

20  40  19.5 

0.313 

14 

15  &5    1.01 

2.1573 

18  55  18.3 

4^77 

14 

17  22  31.63 

23182 

20  39  57.2 

0.439 

15 

15  37  11.15 

2.1608 

18  59  50.2 

4.487 

15 

17  24  50.44 

3.3147 

20  39  28.0 

0.545 

16 

15  39  20.91 

3.1645 

19    4  16.7 

4.397 

\6 

17  27    9.39 

23171 

20  38  51.7 

0.669 

17 

15  41  30.89 

2.1683 

19    8  37.8 

4.306 

17 

17  29  28.49 

2.3195 

20  38    8.6 

0.779 

18 

15  43  41.09 

2.1718 

19  12  53.4 

4.913 

18 

17  31  47.73 

33918 

20  37  18.4 

0.896 

19 

15  45  51.51 

2.1755 

19  17    3.4 

4.120 

19 

17  34    7.11 

3.3341 

20  36  21.1 

1.013 

20 

15  48    2.15 

2.1793 

19  21    7.8 

4.036 

20 

17  36  26.62 

3.3363 

20  35  16.8 

1.131 

21 

15  50  13.01 

2.1838 

19  25    6.5 

3.933 

21 

17  38  46.27 

23286 

20  34    5.4 

1349 

22 

15  52  24.09 

3.1865 

19  28  59.6 

3.837 

22 

17  41    6.05 

23308 

20  32  46.9 

1.368 

23 

15  54  35.39 
MC 

9.1901 

)NDA 

S.19  32  46.9 
Y  18. 

3.741 

23 

17  43  25.96 
WED 

33329 

NESI 

S.20  31  21.3 
>AY  20. 

1.487 

0 

15  56  46.90 

9.1937 

S.  19  36  28.5 

3.645 

0 

17  45  46.00 

93350 

S.20  29  48.5 

1.606 

1 

15  58  58.63 

9.1979 

19  40    4.3 

3.546 

1 

17  48    6.16 

23370 

20  28    8.6 

1.734 

2 

16     1   10.57 

3.8007 

19  43  34.3 

3.451 

2 

17  50  26.44 

2.3390 

20  26  21.6 

1.843 

3 

16    3  22.72 

3.3043 

19  46  58.4 

3.353 

3 

17  52  46.84 

3.3409 

20  24  27.4 

1363 

4 

16    5  35.08. 

9.9078 

19  50  \6.6 

3.353 

4 

17  55    7.35 

23428 

20  22  26.0 

8,083 

5 

16    7  47.60 

9.9114 

19  53  28.8 

3.154 

5 

17  57  27.97 

8.3447 

20  20  17.4 

2303 

6 

16  10    0.45 

3.9149 

19  56  35.1 

3.055 

6 

17  59  48.71 

33465 

20  18     1.6 

2393 

7 

16  12  13.45 

9.9184 

19  59  35.4 

3.954 

7 

18    2    9.55 

3.3483 

20  15  38.6 

2.443 

8 

16  14  26.66 

9.9918 

20    2  29.6 

9.853 

8 

18    4  30.50 

23500 

20  13    8.4 

&564 

9 

16  10  40.07 

9.9953 

20    5  17.7 

9.751 

9 

18    6  51.55 

33517 

20  10  30.9 

2.685 

10 

1(1  18  53.69 

9.9987 

20    7  59.7 

9.648 

10 

18    9  12.70 

23533 

20    7  4a2 

9.805 

11 

16  21     7.51 

9.9390 

20  10  35.5 

9.546 

11 

18  11  33.94 

23548 

20    4  54.3 

2.936 

12 

16  23  21.53 

9.9353 

20  13    5.2 

9.443 

12 

18  13  55.28 

2.3564 

20     1  55.1 

3.047 

13 

16  25  35.75 

9.3387 

20  15  28.7 

9.338 

13 

18  16  16.71 

2.3579 

19  58  48.7 

3.167 

11 

16  27  50.17 

9.9490 

20  17  45.8 

9.933 

14 

18  18  38.23 

9.3593 

19  55  35.0 

3388 

15 

16  30    4.79 

9.9453 

20  19  56.6 

9.198 

15 

18  20  59.83 

3.3607 

19  52  14.1 

3.409 

10 

16  32  19.01 

9.9487 

20  22    1.1 

2.033 

16 

18  23  21.52 

2.3631 

19  48  45.9 

3.531 

17 

16  34  34.63 

9.9519 

20  23  59.3 

1.917 

17 

18  25  43.29 

9.3634 

19  45  10.4 

3,659 

18 

16  36  49.84 

9.9551 

20  25  51.1 

1.809 

18 

18  28    5.13 

9.3647 

19  41  27.7 

3.773 

19 

16  39    5.24 

9.9583 

20  27  36.4 

1.709 

19 

18  30  27.05 

9.3659 

19  37  37.7 

3393 

20 

16  41  90.83 

9.9614 

20  29  15.3 

1.594 

20 

18  32  49.04 

8.3671 

19  33  40.5 

4.014 

21 

16  43  36.61 

9.9645 

20  30  47.7 

1.486 

21 

18  35  11.10 

8.3683 

19  29  36.0 

4.135 

22 

16  45  52.57 

9.9676 

20  32  13.6 

1.377 

22 

18  37  &3.23 

93693 

19  25  24.3 

4356 

23 

16  48    8.72 

9,9707 

20  33  32.9 

1.967 

23 

18  39  55.42 

9.3704 

19  21     5.3 

4377 

24 

hi  50  25.05 

9.9737 

S.20  34  45.6 

1.157 

24 

18  42  17.68 

9.3715 

S.19  16  39.1 

4.497 

X. 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION, 

• 

Hoar. 

Bight  Ascension. 

Difll 
for  1  m. 

Declination. 

Biff, 
for  1  m. 

Hour. 

Bight  Ascension. 

Ditt 
forlm. 

Declination. 

Diff. 
for  1  m. 

THI 

JRSD, 

\Y  21. 

SATURDAY  23. 

h    m     s 

II 

O         I        II 

» 

h     m      s 

8 

Q          1         II 

a 

0 

18  42  17.68 

9.3715 

S.19  16  39.1 

4.497 

0 

20  36  35.94 

9.3806 

S.  13  27  33.3 

9.651 

1 

18  44  40.00 

£3794 

19  12    5.7 

4.617 

1 

20  38  58.76 

9.3809 

13  17  39.3 

9.946 

2 

18  47    2.37 

9.3733 

19    7  25.0 

4.738 

2 

20  41  21.56 

9.3799 

13    7  39.7 

10.040 

3 

18  49  24.80 

2.3749 

19    2  37.1 

4.658 

3 

20  43  44.35 

9.3796 

12  57  34.5 

10.133 

4 

18  51  47.28 

9.3751 

18  57  42.0 

4.978 

4 

20  46    7.12 

9.3799 

12  47  23.7 

10.996 

5 

18  54    9.81 

9.3756 

18  52  39.7 

5.099 

5 

20  48  29.86 

£3768 

12  37    7.3 

10318 

6 

18  56  32.38 

9.3766 

18  47  30.1 

5.919 

6 

20  50  52.58 

9.3765 

12  26  45.5 

10.406 

7 

18  58  55.00 

9.3773 

18  42  13.4 

5.338 

7 

20  53  15.28 

9.3789 

12  16  18.3 

10.496 

8 

19    1  17.66 

9.3780 

18  36  49.5 

6.457 

8 

20-55  37.96 

9.3778 

12    5  45.7 

10.586 

9 

19    3  40.36 

937e« 

18  31  18.5 

6.576 

9 

20  58    0.62 

9.3774 

11  55    7.9 

10.673 

10 

19    6    3.10 

£3799 

18  25  40.4 

5.695 

10 

21     0  S3.25 

9^770 

11  44  24.9 

10.760 

11 

19    8  25.87 

9.3798 

18  19  55.1 

5.814 

11 

21     2  45.86 

9.3767 

1 1  33  36.7 

10.846 

12 

19  10  48.68 

9.3804 

18  14    2.7 

5.939 

12 

21     5    8.45 

9^763 

11  22  43.4 

10.930 

13 

19  13  11.52 

9.3808 

18    8    3.2 

6.050 

13 

21     7  31.02 

9.3760 

11  11  45.1 

11.019 

14 

19  15  34.38 

9.3813 

18     1  56.7 

6.167 

14 

21    9  53.57 

9.3757 

11     0  41.9 

11.094 

15 

19  17  5757 

9.3818 

17  55  43.1 

6.985 

15 

21  12  16.10 

9^753 

10  49  33.8 

11.175 

16 

19  20  20.19 

9.3899 

17  49  22.5 

6.409 

16 

21  14  38.61 

9.3750 

10  38  20.9 

11.955 

17 

19  22  43.13 

9.3895 

17  42  54.9 

6.518 

17 

21   17    1.10 

9.3746 

10  27    3.2 

11.333 

18 

19  25    6.09 

9.3898 

17  36  20.3 

6.634 

18 

21  19  23.56 

9.3749 

10  15  40.9 

11.410 

19 

19  27  29.07 

2.3831 

17  29  38.8 

6.750 

19 

21  21  46.00 

&3739 

10    4  14.0 

11.486 

20 

19  29  52.06 

9.3833 

17  22  50.3 

6.866 

20 

21  24    8.43 

9.3736 

9  52  42.6 

11.561 

21 

19  32  15.07 

9*3836 

17  15  54.9 

6.981 

21 

21  26  30.84 

9.3733 

9  41    6.7 

11.635 

22 

19  34  38.09* 

9^838 

17    8  52.6 

7.095 

22 

21  28  53.23 

9.3731 

,     9  29  26.4 

11.707 

23 

19  37*    1.12 

9.3839 

UDA1 

S.17    1  43.5 

I  22. 

7.908 

23 

21  31  15.61 
SIJ 

9.3798 

nda: 

S.  9  17  41.8 

r  24. 

11.777 

0 

19  39  24.16 

9.3841 

S.  16  54  27.6 

7.399 

0 

21  33  37.97 

9.3795 

S.  9    5  53.1 

11.847 

1 

19  41  47.21 

9.3849 

16  47    4.9 

7.435 

1 

21  36    0.31 

9^799 

8  54    0.2 

11.916 

2 

19  44  10.26 

9.3849 

16  39  35.4 

7.547 

2 

21  38  22.64 

9.3790 

8  42    3.2 

11.989 

3 

19  46  33.31 

93843 

16  31  59.2 

7.659 

3 

21  40  44.95 

9.3718 

8  30    2.3 

19.047 

4 

19  48  56.37 

9.3843 

16  24  16.3 

7.770 

4 

21  43    7.25 

93716 

8  17  57.5 

19.119 

5 

19  51  19.43 

9.3843 

16  16  26.8 

7.881 

5 

21  45  29.54 

9.3713 

8    5  48.9 

19.175 

6 

19  53  42.48 

9.3849 

16    8  30.6 

7.999 

6 

21  47  51.81 

9.3711 

7  53  36.5 

19.937 

7 

19  56    5.53 

9.3649 

16    0  27.8 

8.101 

7 

21  50  14.07 

9.3709 

7  41  20.5 

19.997 

8 

19  58  28.58 

9.3849 

15  52  18.5 

&909 

8 

21  52  36.32 

9*3708 

7  29    0.9 

1&356 

9 

20    0  51.63 

9.3841 

15  44    2.7 

&318 

9 

21  54  58.56 

&3707 

7  16  37.8 

19.413 

10 

20    3  14.67 

9.3839 

15  35  40.4 

8.496 

10 

21  57  20.80 

&3706 

7    4  11.3 

19.469 

11 

20    5  37.70 

9.3837 

15  27  J  1.6 

8.539 

11 

21  59  43.03 

9.3704 

6  51  41.5 

19.593 

12 

20    8    0.72 

9.3836 

15  18  36.5 

8.637 

12 

22    2    5.25 

9.3703 

6  39    8.5 

19.577 

13 

20  10  23.73 

9.3834 

15    9  55.1 

8.743 

13 

22    4  27.47 

9.3709 

6  26  32.3 

19.698 

14 

20  12  46.73 

9.3833 

15     1     7.3 

8.848 

14 

22    6  49.68 

9^709 

6  13  53.1 

19.678 

15 

20  15    9.72 

9.3831 

14  52  13.3 

8.959 

15 

22    9  11.89 

9.3709 

6    1  10.9 

19.797 

16 

20  17  32.70 

9.3898 

14  43  13.1 

9.055 

16 

22  11  34.10 

9J709 

5  48  25.8 

19.774 

17 

20  19  55.66 

9.3896 

14  34    6.7 

9.158 

17 

22  13  56,31 

9.3709 

5  35  38.0 

19.819 

18 

20  22  18.61 

9.3693 

14  24  54.1 

9.960 

18 

22  16  18.53 

93703 

5  22  47.5 

19.663 

19 

20  24  41.54 

9.3890 

14  15  35.5 

9.360 

19 

22  18  40.75 

9.3703 

5    9  54.4 

19.906 

20 

20  27    4.45 

9.3817 

14    6  10.9 

9.460 

20 

22  21    2.97 

9.3703 

4  56  58.8 

19.947 

21 

20  29  27.35 

9.3815 

13  56  40.3 

9.559 

21 

22  23  25.19 

9.3704 

4  44    0.7 

-  19.967 

22 

20  31  50.23 

93819 

13  47    3.8 

9.657 

22 

22  25  47.42 

93706 

4  31     0.3 

13.095 

23 

20  34  13.09 

9.3809 

13  37  21.5 

9.754 

23 

22  28    9.66 

93707 

4  17  57.7 

13.061 

24 

20  36  35.94 

9.3806 

S.  13  27  33.3 

9.851 

24 

22  30  31.91 

9.3709 

S.  4    4  53.0 

13.096 

156 


SEPTEMBER,   1882. 


XL 


GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Bight  Ascension. 

Diff. 
forlm. 

DeoUnation. 

Diff. 
for  1  m. 

Hour. 

Right  Ascension. 

Diff. 
for  1  m. 

Declination. 

Diff 
for  1  m. 

MC 

>NDA7 

if  35. 

WEDNESDAY  27. 

fc    m       s 

a 

O          1         II 

n 

h    m       8 

8 

O           1          II 

a 

0 

22  30  31.91 

2.3709 

S.  4    4  53.0 

13.006 

0 

0  25    0.36 

9.4077 

N.  6  32    0.0 

12.783 

1 

22  32  54.17 

3.3711 

3  51  46.2 

13.139 

1 

0  27  24.86 

2.4090 

6  44  45.6 

19.736 

2 

22  35  16.44 

9.3713 

3  38  37.5 

13.160 

2 

0  29  49.44 

9.4103 

6  57  28.3 

19.686 

3 

22  37  38.73 

2.3716 

3  25  27.0 

13.190 

3 

0  32  14.10 

9.4116 

7  10    7.9 

19.634 

4 

22  40     1.03 

3.3718 

3  12  14.7 

13.918 

4 

0  34  38.83 

9.4199 

7  22  44.4 

19-589 

5 

22  42  23.35 

3.3739 

2  59    0.8 

13.945 

5 

0  37    3.64 

9.4149 

7  35  17.7 

19.587 

6 

22  44  45.69 

3.3735 

2  45  45.3 

13.970 

6 

0  39  28.53 

9.4155 

7  47  47.6 

19.470 

7 

22  47    8.05 

3.3738 

2  32  28.4 

13.293 

7 

0  41  53.50 

9.4168 

8    0  14.1 

19.413 

8 

22  49  30.43 

3.3733 

2  19  10.1 

13.310 

8 

0  44  18.55 

9.4181 

8  12  37.0 

19.352 

9 

22  51  52.83 

3.3736 

2    5  50.5 

13.336 

9 

0  46  43.68 

9.4194 

8  24  56.3 

1SJ991 

10 

22  54  15.26 

3.3740 

1  52  29.8 

13.354 

10 

0  49    8.88 

9.4907 

8  37  11.9 

19.9% 

11 

22  56  37.71 

2.3744 

1  39    8.0 

13.371 

11 

0  51  34.16 

9.4990 

8  49  23.7 

19.163 

12 

22  59    0.19 

2.3749 

1  25  45.3 

13.386 

12 

0  53  59.52 

9.4933 

9    1  31.5 

19.097 

13 

23     1  22.70 

3.3754 

1  12  21.7 

13.399 

13 

0  56  24.96 

9.4947 

9  13  35.3 

19099 

14 

23    3  45.24 

3.3759 

0  58  57.4 

13.411 

14 

0  58  50.48 

9.4360 

9  25  35.0 

11.961 

15 

23    6    7.81 

3.3765 

0  45  32.4 

13.491 

15 

1     1  16.08 

3.4974 

9  37  30.6 

11.891 

16 

23    8  30.42 

2.3771 

0  32    6.9 

13.498 

16 

1    3  41.77 

9.4988 

9  49  21.9 

11.818 

17 

23  10  53.06 

2.3777 

0  18  41.0 

13.435 

17 

1    6    7.54 

9.4309 

10    1    8.8 

11.744 

18 

23  13  15.74 

2.3783 

S.  0    5  14.7 

13.440 

18 

1     8  .33.39 

9.4315 

10  12  51.2 

11.669 

19 

23  15  38.46 

3.3790 

N.  0    8  11.8 

13.443 

19 

1  10  59.32 

94397 

10  24  29.1 

11.593 

20 

23  18    1.22 

2.3797 

0  21  38.5 

13.445 

20 

1  13  25.32 

9.4340 

10  36    2.4 

11.515 

21 

23  20  24.02 

3.3803 

0  35    5.2 

13.444 

21 

1  15  51.40 

9.4353 

10  47  30.9 

11.435 

22 

23  22  46.86 

2.3810 

0  48  31.8 

13.449 

22 

1  18  17.56 

9.4366 

10  58  54.6 

11.354 

23 

23  25    9.74 
TU 

9.3818 

ESDA 

N.  1     1  58.3 
X  26. 

13.439 

23 

1  20  43.80 
THl 

9.4379 
JRSD. 

N.11  10  13.4 
AY  28. 

11.979 

0 

23  27  32.67 

2.3896 

N.  1  15  24.5 

13.483 

0 

1  23  10.11 

3.4399 

N.ll  21  27.3 

11.169 

1 

23  29  55.65 

3.3834 

1  28  50.3 

13.436 

1 

1  25  36.50 

9.4405 

11  32  36.1 

11.104 

2 

23  32  18.68 

8.3843 

1  42  15.6 

13.417 

2 

1  28    2.97 

9.4417 

11  43  39.8 

11.017 

3 

23  34  41.76 

9.3851 

1  55  40.3 

13.406 

3 

1  30  29.51 

9  4499 

11  54  38.2 

10.999 

4 

23  37    4.89 

2.3859 

2    9    4.3 

13.393 

4 

1  32  56.12 

9.4449 

12    5  31.3 

10.840 

5 

23  39  28.07 

3.3868 

2  22  27.5 

13.380 

5 

1  35  22.81 

9.4454 

12  16  19.0 

10.750 

6 

23  41  51.31 

3.3878 

2  35  49.9 

13.365 

6 

1  37  49.57 

9.4466 

12  27     1.3 

10.658 

7 

23  44  14.61 

3.3887 

2  49  11.3 

13.347 

7 

1  40  16.40 

9.4477 

12  37  38.0 

10.565 

8 

23  46  37.96 

2.3897 

3    2  31.5 

13.397 

8 

1  42  43.30 

9.4488 

12  48    9.1 

10.479 

9 

23  49    1.37 

2.3907 

3  15  50.5 

13.306 

9 

1  45  10.26 

9.4499 

12  58  34.6 

10.377 

10 

23  51  24.84 

2.3917 

3  29    8.2 

13.383 

10 

1  47  37.29 

9.4511 

13    8  54.3 

10.980 

11 

23  53  48.37 

2.3997 

3  42  24.5 

13.958 

11 

1  50    4.39 

9.4599 

13  19    8.2 

10.183 

12 

23  56  11.96 

£,3937 

3  55  39.2 

13.232 

12 

1  52  31.56 

9.4533 

13  29  16.2 

10.083 

13 

23  58  35.62 

2.3948 

4    8  52.3 

13.904 

13 

1  54  58.79 

9.4543 

13  39  18.2 

9.983 

14 

0    0  59.34 

2.3959 

4  22    3.7 

13.175 

14 

1  57  26.08 

9.4559 

13  49  14.2 

9.893 

15 

0    3  23.13 

2.3971 

4  35  13.3 

13.143 

15 

1  59  53.42 

9.4569 

13  59    4.0 

9.779 

16 

0    5  46.99 

2.3989 

4  48  20.9 

13.110 

16 

2    2  20.82 

9.4579 

14    8  47.6 

9.675 

17 

0    8  10.91 

9.3993 

5    1  26.5 

13.076 

17 

2    4  48.28 

3.4581 

14  18  25.0 

9.571 

18 

0  10  34.90 

2.4004 

5  14  30.0 

13.039 

18 

2    7  15.79 

3.4590 

14  27  56.1 

9.465 

19 

0  12  58.96 

3.4016 

5  27  31.2 

13.001 

19 

2    9  43.36 

9.4598 

14  37  20.8 

9.358 

20 

0  15  23.09 

3.4028 

5  40  30.1 

13.961 

20 

2  12  10.97 

9.4606 

14  46  39.1 

9.951 

21 

0  17  47.30 

2.4041 

5  53  26.5 

18.919 

21 

2  14  38.63 

9.4614 

14  55  50.9 

9.149 

22 

0  20  11.58 

2.4053 

6    6  20.4 

13.876 

22 

2  17    6.34 

9.4691 

15    4  56.1 

9.039 

23 

0  22  35.93 

2.4065 

6  19  11.6 

13.830 

23 

2  19  34.09 

9.4698 

15  13  54.8 

&9S9 

24 

0  25    0.36 

2.4077 

N.  6  32    0.0 

13.783 

24 

2  22    1.88 

9.4635 

N.15  22  46.8 

&811 

XII. 
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THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hour. 


0 
1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


Bight  Ascension. 


DUE 
forlm. 


Declination. 


Diff. 
for  1  m. 


FRIDAY  29. 


h 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
3 
3 
3 
3 
3 
3 
3 
3 
3 


m       a 

22    1.88 

8 

9.4635 

N.I 5  22  46.8 

24  29.7! 

2.4642 

15  31  32.1 

26  57.58 

2.4648 

15  40  10.6 

29  25.48 

2.4653 

15  48  42.2 

31  53.41 

2.4658 

15  57    6.9 

34  2 J. 37 

2.4663 

16    5  24.8 

36  49.36 

2.4667 

16  13  35.7 

39  17.37 

2.4670 

16  21  39.5 

41  45.40 

2.4673 

16  29  36.3 

44  13.45 

2.4676 

16  37  26.0 

46  41.51 

2.4678 

16  45    8.5 

49    9.58 

2.4679 

16  52  43.8 

51  37.66 

2.4680 

17    0  11.9 

54    5.74 

2.4681 

17    7  32.7 

56  33.83 

2.4682 

17  14  46.2 

59    1.92 

2.4681 

17  21  52.3 

1  30.00 

2.4680 

17  28  51.1 

3  58.08 

2.4679 

17  35  42.4 

6  26.15 

2.4677 

17  42  26.3 

8  54.20 

2.4674 

17  49    2.7 

11  22.24 

2.4671 

17  55  31.6 

13  50.26 

2.4668 

18    1  53.0 

16  18.25 

2.4663 

18    8    6.8 

18  46.21 

2.4658 

18  14  13.0 

21  14.14 

2.4653 

N.I8  20  11.7 

Hoar. 


a 
8.811 

8.698 

8.584 

8.469 

&355 

8.240 

8.123 

8.005 

7.887 

7.768 

7.648 

7.528 

7.407 

7.286 

7.164 

7.041 

6.917 

6.793 

6.669 

6.544 

6.419 

6.293 

6.167 

6.041 

5.914 


Bight  Ascension. 


0 
1 
2 
3 
4 
5 

7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 


Dift 
for  1  m. 


Declination. 


Diff. 
furl  m. 


SATURDAY  30. 


h  m 
3  21 
3  23 
3  26 
3  28 
3  31 
3  33 
3  36 
38 
40 
3  43 
3  45 
3  48 
3  50 
3  53 
55 
58 
0 


3 
3 


3 
3 
4 
4 
4 
4 
4 
4 
4 
4 
4 


3 
5 
7 
10 
12 
15 
17 
20 


14.14 
42.04 

9.90 
37.71 

5.48 
33.20 

0.87 
28.48 
56.03 
23.51 
50.92 
18.36 
45.53 
12.72 
39.82 

6.83 
33.75 

0.58 
27.31 
53.93 
20.45 
46.86 
13.15 
39.32 

5.36 


2.4653 

2.4646 

2.4639 

2.4632 

2.4634 

2.4616 

2.4607 

2.4597 

2.4586 

2.4574 

2.4563 

2.4o51 

2.4538 

2.4524 

2.4509 

2.4494 

2.4479 

2.4463 

2.4446 

2.4428 

2.4411 

2.4392 

2.4372 

2.4352 

2.4332 


N.I8  20 

18  26 
18  31 
18  37 
18  42 
18  48 
18  53 
18  58 
19 
19 


3 

8 


19  12 
19  17 
19  21 
19  26 
19  30 
19  34 
19  38 
19  42 
19  45 
19  49 
19  52 
19  55 

19  59 

20  2 
N.20  4 


11.7 
2.7 
46.0 
21.7 
49.7 
10.0 
22.6 
27.4 
24.5 
13.9 
55.5 
29.3 
55.3 
13.5 
23.9 
26.5 
21.4 
8.5 
47.8 
19.2 
42.9 
58.8 
6.9 
7.2 
59.8 


5.914 
5.786 
5.658 
5.531 
5.403 
5.274 
5.145 
5.016 
4.887 
4.758 
4.628 
4.498 
4.366 
4.238 
4.108 
3.979 
3.850 
3.720 
3  589 
3.459 
3.330 
3.200 
3.070 
2.941 
2.812 


PHASES  OF  THE  MOON. 


d  h  m 

<C  Last  Quarter 4  1  26.7 

•  New  Moon 12  0  58.7 

3)  First  Quarter 20  1  27.9 

O  Full  Moon 26  17  10.2 


<C  Apogee 
<C  Perigee 


d 

h 

12 

1.4 

26 

6.9 

a 
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LUNAR  DISTANCES. 

3   . 
*1 

P.  L. 

P.  L. 

P.  L. 

P.L. 

Name  and  Direction 

Noon. 

of 

m*- 

of 

Vlh. 

of 

IX*. 

of 

*" 

of  Object. 

Diff. 

Diff. 

Diff. 

Diff. 

O           /         // 

O           1        II 

O           l        II 

O           l         II 

1 

a  Aquilse 

W. 

88  38  43 

9614 

90  17  19 

9630 

91  55  33 

9647 

93  33  24 

SOW 

Fomalhaut 

W. 

60  47  44 

2825 

62  21  40 

9890 

63  55  42 

9818 

65  29  47 

9818 

a  Pegasi 

W. 

40  53  12 

S553 

42  a3  12 

9545 

44  13  23 

9540 

45  53  40 

9538 

Aldebaran 

E. 

39    6  47 

9999 

37  19    4 

9948 

35  31  47 

9967 

33  44  59 

2387 

Jupiter 

E. 

58  10    3 

9945 

56  22  43 

9969 

54  35  47 

9979 

52  49  16 

2296 

Pollux 

E. 

8i  4i  as 

9981 

79  55    5 

9996 

78    9    2 

9315 

76  23  24 

2333 

Sun 

E. 

129    9  13 

9597 

127  28  37 

9543 

125  48  23 

9559 

124    8  31 

2576 

2 

Fomalhaut 

W. 

73  19  23 

9843 

74  52  55 

9859 

76  26  15 

9883 

77  59  22 

2873 

a  Pegasi 

W. 

54  14  45 

9559 

55  54  37 

9567 

57  34  17 

9576 

59  13  45 

2586 

Jupiter 

E. 

44    2  57 

9383 

42  18  58 

9401 

40  35  25 

9419 

38  52  18 

2437 

Pollux 

E. 

67  41  53 

9497 

65  58  57 

9448 

64  16  30 

9468 

62  34  32 

2489 

Sun 

E. 

115  55    8 

9664 

114  17.40 

9689 

112  40  36 

9700 

111    3  56 

2719 

3 

Fomalhaut 

W. 

85  41    0 

9949 

87  12  25 

9958 

88  43  30 

9975 

90  14  14 

2999 

a  Pegasi 
a  Arietis 

W. 

67  27  18 

9C46 

69    5  10 

9660 

70  42  44 

9673 

72  20    0 

2687 

W. 

23  56  23 

9755 

25  31  50 

9739 

27    7  38 

9799 

28  43  39 

2794 

Pollux 

E. 

54  12    4 

9598 

52  33    6 

9621 

50  54  40 

9644 

49  16  45 

2669 

Sun 

E. 

103    6  46 

9811 

101  32  33 

9830 

99  58  44 

9848 

98  25  18 

9866 

4 

a  Pegasi 

W. 

80  21  33 

9760 

81  56  54 

9774 

83  31  56 

9789 

85    6  38 

9804 

a  Arietis 

W. 

36  44  16 

9736 

38  20    8 

9743 

39  55  51 

9750 

41  31  35 

9758 

Pollux 

E. 

41  15  37 

9801 

39  41  11 

9831 

38    7  24 

9863 

36  34  18 

9696 

Sun 

E. 

90  43  57 

9955 

89  12  48 

9973 

87  42    1 

9989 

86  11  35 

3006 

5 

a  Pegasi 
a  Arietis 

W. 

92  55  22 

9877 

94  28  10 

9899 

96    0  39 

9906 

97  32  50 

2990 

W. 

49  26  13 

9808 

51     0  31 

2618 

52  34  36 

9898 

54    8  27 

9838 

Saturn 

W. 

27  51  31 

9741 

29  27  16 

9753 

31    2  45 

9766 

32  37  57 

9779 

Sun 

E. 

78  44  31 

3087 

77  16    5 

3101 

75  47  57 

3116 

74  20    7 

3131 

6 

a  Arietis 

W. 

61  54  23 

9890 

63  26  55 

9900 

64  59  14 

2909 

66  31  21 

9919 

Saturn 

W. 

40  29  59 

9838 

42    3  38 

9848 

43  37    3 

9859 

45  10  14 

9869 

Aldebaran 

W. 

28  32  23 

9879 

30    5    9 

9886 

31  37  46 

9894 

33  10  13 

2901 

Sun 

E. 

67    5  16 

3199 

65  39    6 

3919 

64  13  11 

3995 

62  47  31 

3237 

7 

a  Arietis 

W. 

74    9    0 

9964 

75  39  58 

9979 

77  10  46 

9980 

78  41  24 

2988 

Saturn 

W. 

52  52  56 

9918 

54  24  52 

9997 

55  56  37 

9935 

57  28  12 

2943 

Aldebaran 

W. 

40  50    4 

9939 

42  21  33 

9947 

43  5'J  52 

3954 

45  24    2 

2969 

Jupiter 

W. 

20  47  42 

9986 

22  18  12 

9999 

23  48  35 

2997 

25  18  51 

3004 

Sun 

E. 

55  42  41 

3994 

54  18  22 

3304 

52  54  15 

3314 

51  30  20 

3395 

8 

Saturn 

W. 

65    3  38 

9979 

66  34  17 

9986 

68    4  47 

2993 

69  35    9 

OOQft 
SBnro 

Aldebaran 

W. 

52  57  43 

9994 

54  28    3 

3000 

55  58  16 

3005 

57  28  22 

3019 

Jupiter 

W. 

32  48  18 

3033 

34  17  50 

3039 

35  47  14 

3044 

37  16  32 

3050 

Sun 

E. 

44  33  33 

3371 

43  10  43 

3379 

41  48    3 

3387 

40  25  32 

3396 

9 

Aldebaran 

W. 

64  57  10 

3036 

66  26  38 

3040 

67  56    1 

3044 

69  25  19 

3048 

Jupiter 

W. 

44  41  26 

3073 

46  10    8 

3078 

47  38  45 

3089 

49    7  17 

3086 

Pollux 

W. 

24  41  23 

3499 

26    1  48 

3455 

27  23    2 

3419 

28  44  57 

3388 

Sun 

E. 

33  35  22 

3438 

32  13  49 

3446 

30  52  25 

3455 

29  31  11 

3464 

10 

Aldebaran 

W. 

76  50  43 

3065 

78  19  36 

3067 

79  48  26 

3069 

81  17  13 

3079 

Jupiter 

W. 

56  28  53 

3101 

57  57    1 

3104 

59  25    6 

3106 

60  53    8 

3108 

XIV. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

P.L. 

P.L. 

• 

P.L. 

• 

P.L. 

1 

Name  and  Direction 
of  Object. 

Midnight 

of 
Diff. 

XVb. 

of 
Diff. 

xvnp». 

of 
Diff. 

XXI*. 

of 
Diff. 

a  Aquilce 

W. 

Q           1        II 

95  10  50 

9684 

O          1         II 

96  47  51 

9704 

98  24  25 

9795 

Oil* 

100    0  31 

9747 

Fomalhaut 

W. 

67    3  51 

9890 

68  37  53 

9894 

70  11  50 

9898 

71  45  41 

9835 

a  Pegasi 
Aldebaran 

w. 

47  34    0 

9539 

49  14  19 

9549 

50  54  34 

9546 

52  34  43 

9551 

E. 

31  58  41 

9308 

30  12  53 

9330 

28  27  37 

9353 

26  42  54 

9377 

Jupiter 

E. 

51    3  10 

9313 

49  17  29 

9330 

47  32  13 

9347 

45  47  22 

9365 

Pollux 

E. 

74  38  12 

9351 

72  53  27 

9370 

71    9    9 

9388 

69  25.17 

9408 

Suif 

E. 

122  29    3 

9593 

120  49  58 

9610 

119  11  17 

9698 

117  33    0 

9646 

s 

Fomalhaut 

W. 

79  32  15 

9886 

81     4  52 

9898 

82  37  13 

9919 

84    9  16 

9997 

a  Pegasi 

W. 

60  52  59 

9597 

62  31  58 

9609 

64  10  41 

9691 

65  49    8 

9633 

Jupiter 

E. 

37    9  36 

9456 

35  27  21 

9475 

33  45  32 

9493 

32    4    9 

9519 

Pollux 

E. 

60  53    3 

9510 

59  12    3 

9531 

57  31  33 

9553 

55  51  33 

9575 

Sun 

E. 

109  27  41 

9736 

107  51  51 

9756 

106  16  25 

9774 

104  41  23 

9793 

3 

Fomalhaut 

W. 

91  44  37 

3010 

93  14  37 

3098 

94  44  15 

3047 

96  13  30 

3066 

a  Pegasi 
a  Arietis 

W. 

73  56  57 

9701 

75  a3  35 

9716 

77    9  54 

9731 

78  45  53 

9745 

W. 

30  19  47 

9799 

31  55  58 

9799 

33  32    8 

9795 

35    8  15 

9799 

Pollux 

E. 

47  39  23 

9694 

46    2  35 

9719 

44  26  21 

9745 

42  50  41 

9779 

Sun 

E. 

96  52  16 

9884 

95  19  37 

9909 

93  47  21 

9990 

92  15  28 

9938 

4 

a  Pegasi 

W. 

86  41     1 

9618 

88  15    5 

9833 

89  48  50 

9848 

91  22  \6 

9863 

a  Arietis 

W. 

43    6  48 

9767 

44  41  59 

9777 

46  16  57 

9787 

47  51  42 

9798 

Pollux 

E. 

35    1  54 

9931 

33  30  15 

9970 

31  59  25 

3013 

30  29  28 

3059 

Sun 

E. 

84  41  30 

3099 

83  11  45 

3039 

81  42  21 

3055 

80  13  16 

3071 

5 

a  Pegasi 
a  Arietis 

W. 

99    4  43 

9935 

100  36  17 

9950 

102    7  33 

9964 

103  38  31 

9977 

W. 

55  42    5 

9849 

57  15  29 

9859 

58  48  40 

9869 

60  21  38 

9880 

Saturn 

W. 

34  12  53 

9791 

35  47  33 

9603 

37  21  57 

9815 

38  56    6 

2837 

Sun 

E. 

72  52  35 

3145 

71  25  20 

3159 

69  58  22 

3173 

68  31  41 

3187 

6 

a  Arietis 

W. 

68    3  16 

9998 

69  34  59 

9937 

71    6  31 

9946 

72  37  51 

9955 

Saturn 

W. 

46  43  12 

9880 

48  15  57 

9890 

49  48  29 

9899 

51  20  49 

9909 

Aldebaran 

W. 

34  42  31 

9909 

36  14  39 

9916 

37  46  37 

9994 

39  18  25 

9931 

Sun 

E. 

61  22    6 

3949 

59  56  55 

3960 

58  31  57 

3979 

57    7  13 

3989 

7 

or  Arietis 

W. 

80  11  52 

9996 

81  42  10 

3003 

83  12  19 

3010 

84  42  19 

3017 

Saturn 

W. 

58  59  36 

9951 

60  30  50 

9958 

62    1  55 

9965 

63  32  51 

9973 

Aldebaran 

w. 

46  55    3 

9969 

48  25  55 

9975 

49  56  39 

9981 

51  27  15 

9988 

Jupiter 

w. 

26  48  59 

3009 

28  19    0 

3016 

29  48  53 

3099 

31  18  39 

3097 

Sun 

E. 

50    6  37 

3334 

48  43    5 

3344 

47  19  44 

3359 

45  56  33 

3369 

8 

Saturn 

W. 

71     5  24 

3004 

72  35  32 

3009 

74    5  33 

3014 

75  35  28 

3019 

Aldebaran 

W. 

58  58  20 

3018 

60  28  11 

3099 

61  57  56 

3096 

63  27  36 

3031 

Jupiter 

W. 

38  45  43 

3055 

40  14  48 

3060 

41  43  46 

3065 

43  12  39 

3069 

Sun 

E. 

39    3  11 

3405 

37  41     0 

3413 

36  18  58 

3491 

34  57    5 

3430 

9 

Aldebaran 

W. 

70  54  32 

3059 

72  23  41 

3056 

73  52  45 

3050 

75  21  46 

3061 

Jupiter 

W. 

50  35  44 

3089 

52    4    7 

3099 

53  32  26 

3096 

55    0  41 

3098 

Pollux 

W. 

30    7  27 

3369 

31  30  27 

3339 

32  53  53 

3319 

34  17  42 

3309 

Sun 

E. 

28  10    7 

3474 

26  49  14 

3485 

25  28  33 

3496 

24    8    4 

3507 

10 

Aldebaran 

W. 

82  45  57 

3074 

84  14  38 

3076 

85  43  17 

3078 

87  11  54 

3079 

Jupiter 

W. 

62  21    8 

3110 

63  49    5 

3119 

65  17    0 

3114 

66  44  53 

3115 
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XV. 


GREENWICH  MEAN  TIME. 

LUNAS  DISTANCES. 

o  g 

Name  and  Direction 

Noon. 

P.L. 
of 

IIPw 

P.L. 
of 

VI*. 

P.L. 
of 

I». 

P.L.  1 
of     , 

10 

of  Object. 

Diff, 

Biff. 

Diff. 

Diff.  , 

i 
i 

Pollux 

W. 

O           1         II 

35  41  51 

3288 

O           1        l> 

37    6  17 

3976 

O           1         II 

38  30  57 

3965 

39  55  50 

3954 

Sun 

E. 

22  47  48 

35S1 

21  27  47 

3537 

20    8    4 

3555 

18  48  40 

3576 

14 

Sun 

W. 

21  32  12 

3522 

22  52  12 

3508 

24  12  27 

3497 

25  32  55 

3485 

Antares 

E. 

55    9  20 

3068 

53  40  56 

3087 

52  12  31 

3066 

50  44    4 

3083 

a  Aquilee 

E. 

106  37  35 

3504 

1U5  17  15 

3495 

103  56  45 

3466 

102  36    5 

3477 

15 

Sun 

W. 

32  18    5 

3439 

33  39  37 

3431 

35    1  19 

3493 

36  23  10 

3415 

Antares 

E. 

43  21  14 

3075 

41  52  34 

3073 

40  23  52 

3079 

38  55    8 

3070 

«  Aquilee 

E. 

95  50  29 

3439 

94  28  57 

3433 

93    7  18 

3497 

91  45  32 

3499 

16 

Sun 

W. 

43  14  45 

3379 

44  37  33 

3364 

46    0  31 

3355 

47  23  39 

3345 

Mars 

W. 

17  58  15 

3968 

19  22  40 

3973 

20  47  23 

3959 

22  12  23 

3944 

Antares 

E. 

31  31  10 

3069 

30    2  23 

3071 

28  33  38 

3074 

27    4  57 

3079 

a  Aquilee 

E. 

84  55    8 

3394 

83  32  45 

3391 

82  10  18 

3386 

80  47  46 

3383 

17 

Sun 

W. 

54  22    5 

3995 

55  46  22 

3985 

57  10  51 

3975 

58  35  32 

3964  ■ 

Mars 

W. 

29  21  15 

3183 

30  47  44 

3171 

32  14  28 

3159 

33  41  2(5 

3147  | 

Spica 

W. 

26  41  13 

9916 

28  13  11 

9907 

29  45  21 

9898 

31  17  43 

9687 

a  Aquilee 

E. 

73  54    9 

3363 

72  31  16 

3367 

71     8  22 

3366 

69  45  27 

3366 

18 

Sun 

W. 

65  42  26 

3909 

67    8  33 

3189 

68  34  55 

3175 

70     1  34 

3169 

Mars 

W. 

40  59  59 

3084 

42  28  28 

3070 

43  57  14 

3057 

45  26  16 

3043' 

Spica 

W. 

39    253 

9833 

40  36  38 

9891 

42  10  38 

9609 

43  44  54 

9797 

Vekus 

W. 

19  41  53 

3919 

21     7  48 

3198 

22  34    0 

3183 

24    0  30 

3168 

a  Aquilee 

E. 

62  50  59 

3374 

61  28  13 

3379 

60    5  32 

3385 

58  42  58 

3392 

Fomalhaut 

E. 

91  17    7 

3309 

89  52  58 

3990 

88  28  35 

3979 

87    3  59 

3968 

19 

Sun 

W. 

77  19    3 

3068 

78  47  27 

3073 

80  16  10 

3056 

81  45  13 

3040 

Mars 

w. 

52  55  48 

9970 

54  26  38 

9955 

55  57  47 

9940 

57  29  15 

9934 

Spica 

Venus 

w. 

51  40  25 

9730 

53  16  25 

9716 

54  52  44 

9701 

56  29  22 

9687 

w. 

31  17  26 

3099 

32  45  45 

3076 

34  14  24 

3060 

35  43  23 

3043 

a  Aquilee 

E. 

51  52  49 

3455 

50  31  35 

3475 

49  10  43 

3498 

47  50  17 

3596 

Fomalhaut 

E. 

79  57  53 

3919 

78  32    6 

3909 

77    6    8 

3909 

75  40    1 

3194  i 

20 

Sun 

W. 

89  15  33 

9956 

90  46  41 

9939 

92  18  11 

9990 

93  50    4 

i 
9903 

Mars 

W. 

65  11  47 

9841 

66  45  22 

9893 

68  19  20 

9606 

69  53  40 

9788 

Spica 

W. 

64  37  38 

9609 

66  16  21 

9593 

67  55  26 

9577 

69  34  53 

9560 

Venus 

W. 

43  13  29 

9957 

44  44  36 

9939 

46  16    5 

9991 

47  47  57 

9903 

Antares 

W. 

19  58  14 

9804 

21  32  37 

9760 

23    7  57 

9793 

24  44    6 

9689 

Fomalhaut 

E. 

68  27  27 

3168 

67    0  40 

3166 

65  33  50 

3164 

64    6  58 

3164 

a  Pegasi 

E. 

84  30  22 

9760 

82  55    2 

9744 

81  19  21 

9799 

79  43  20 

9715 

i 

21 

Sun 

W. 

101  35  15 

9811 

103    9  29 

9799 

104  44    8 

9773 

106  19  11 

9754 

Spica 

W. 

77  58    3 

9474 

79  39  53 

9457 

81  22    7 

9439 

&3    4  46 

9499 

Venus 

W. 

55  33  11 

9809 

57    7  27 

9790 

58  42    8 

9771 

60  17  14 

9759 

Antares 

W. 

32  55  16 

9551 

34  35  19 

9597 

36  15  54 

9504 

37  57    2 

9489 

Fomalhaut 

E. 

56  53  22 

3193 

55  27    4 

3905 

54     1     1 

3991 

52  35  17 

3940 

a  Pegasi 

E. 

71  38  22 

9649 

70    0  24 

9699 

68  22    8 

9615 

66  43  33 

9601  ■ 

■ 

22 

Sun 

W. 

114  20  39 

9660 

115  58  12 

9643 

117  36    9 

9624 

119  14  31 

1 

2606  ! 

Spica 

W. 

91  44  19 

9334 

93  29  24 

9316 

95  15    5 

9999 

97     1     6 

9981 

Venus 

W. 

68  19    3 

9656 

69  56  42 

9638 

71  34  46 

9616 

73  13  16 

9600 
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™ 

GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

• 
*1 

P.L. 

P.L. 

P.L. 

P.L. 

Name  and  Direction 

Midnight 

of 

XV*. 

of 

XVIII*. 

of 

XXI* 

of 

£3 

of  Ohjeot. 

^» 

Diff. 

Diff. 

Diff. 

Diff. 

0           /        // 

O           1        II 

0         I        II 

O           /         // 

10     Pollux 

W. 

41  20  55 

3946 

42  46  10 

3937 

44  11  35 

3930 

45  37    8 

3995 

Sun 

E. 

17  29  39 

3601 

16  11    6 

3634 

14  53    8 

3674 

13  35  53 

3796 

14 

Sun 

W. 

26  53  36 

3475 

28  14  28 

3466 

29  35  30 

3456 

30  56  43 

3448 

Antares 

E. 

49  J 5  34 

3069 

47  47    2 

3080 

46  18  28 

3078 

44  49  52 

3077 

a  Aquike 

E. 

101  15  15 

3469 

99  54  16 

3469 

98  33    9 

3454 

97  11  53 

3446 

15 

Sun 

W. 

37  45  10 

3406 

39    7  20 

3398 

40  29  39 

3390 

41  52    7 

3381 

Antares 

E. 

37  26  22 

3069 

35  57  35 

3069 

34  28  47 

3068 

32  59  58 

3069 

a  Aquilra 

E. 

90  23  40 

3415 

89    1  41 

3410 

87  39  36 

3405 

86  17  25 

3400 

16 

Sun 

W. 

48  46  58 

3336 

50  10  28 

3396 

51  34    9 

3317 

52  58    1 

3306 

Mars 

W. 

23  37  40 

3931 

25    3  12 

3919 

26  28  59 

3907 

27  55    0 

3195 

Antares 

E. 

25  36  22 

3086 

24    7  55 

3095 

22  39  39 

3108 

21  11  39 

3194 

a  Aquilee 

E. 

79  25  10 

3379 

78    2  30 

3376 

76  39  46 

3373 

75  16  59 

3371 

17 

Sun 

W. 

60    0  26 

3959 

61  25  34 

3939 

62  50  57 

3997 

64  16  34 

3914 

Mars 

W. 

35    8  39 

3135 

36  36    6 

3193 

38    3  48 

3110 

39  31  46 

3097 

Spica 

W. 

32  50  18 

9677 

34  23    6 

9866 

35  56    8 

9856 

37  29  23 

9845 

a  Aquilee 

E. 

68  22  32 

3366 

66  59  37 

3366 

65  36  42 

3368 

64  13  49 

3371 

18 

Sun 

W. 

71  28  29 

3146 

72  55  41 

3133 

74  23  10 

3119 

75  50  57 

3103 

Mars 

W. 

46  55  35 

3030 

48  25  11 

3015 

49  55    5 

3001 

51  25  17 

9985 

Spica 

W. 

45  19  26 

9784 

46  54  15 

9771 

48  29  21 

9758 

50    4  44 

9744 

Venus 

W. 

25  27  17 

3153 

26  54  22 

3138 

28  21  45 

3194 

29  49  26 

3108 

a  Aquilee 

E. 

57  20  32 

3400 

55  58  \6 

3411 

54  36  12 

3493 

53  14  22 

3438 

Fomalhaut 

E. 

85  39  10 

3957 

84  14    8 

3947 

82  48  54 

3937 

81  23  29 

3998 

19 

Sun 

W. 

83  14  36 

3094 

84  44  19 

3008 

86  14  22 

9990 

87  44  47 

9973 

Mars 

W. 

59    1    3 

9908 

60  33  12 

9891 

62    5  42 

9874 

63  38  34 

9858 

Spica 

W. 

58    6  20 

9679 

59  43  38 

9656 

61  21  17 

9640 

62  59  17 

9695 

■ 

Venus 

W. 

37  12  42 

3096 

38  42  22 

3009 

40  12  23 

9993 

41  42  45 

9975 

a  Aquilse 

E. 

46  30  22 

3558 

45  11    2 

3594 

43  52  21 

3636 

42  34  26 

3665 

Fomalhaut 

E. 

74  13  45 

3167 

72  47  20 

3181 

71  20  48 

3176 

69  54  10 

3179 

20 

Sun 

W. 

95  22  19 

9885 

96  54  57 

9866 

98  27  59 

9848 

100    1  25 

9899 

Mars 

w. 

71  28  24 

9770 

73    3  31 

3753 

74  39    1 

9735 

76  14  55 

9716 

Spica 

w. 

71  14  44 

9543 

72  54  58 

9595 

74  35  36 

9508 

76  16  38 

9499 

Venus 

w. 

49  20  12 

9685 

50  52  50 

9866 

52  25  52 

9847 

53  59  19 

9898 

Antares 

w. 

26  21     1 

9657 

27  58  38 

9699 

29  36  54 

9601 

31  15  47 

9575 

Fomalhaut 

E. 

62  40    6 

3166 

61  13  16 

3170 

59  46  31 

3175 

58  19  52 

3163 

aPegasi 

E. 

78    7    0 

9700 

76  30  20 

9685 

74  53  20 

9671 

73  16    1 

9656 

21 

Sun 

W. 

107  54  39 

9735 

109  30  32 

9717 

111    6  49 

9698 

112  43  31 

9679 

Spica 

W. 

84  47  50 

9404 

86  31  19 

9386 

88  15  14 

9368 

89  59  34 

9351 

Venus 

W. 

61  52  45 

9733 

63  28  41 

9713 

65    5    3 

9695 

66  41  50 

9675 

Antares 

W. 

39  38  41 

9460 

41  20  51 

9438 

43    3  21 

9418 

44  46  40 

9397 

Fomalhaut 

E. 

51     9  55 

3964 

49  45    1 

3991 

48  20  39 

3394 

46  56  55 

3363 

aPegasi 

E. 

65    4  40 

9589 

63  25  30 

9577 

61  46    4 

aDOO 

60    6  23 

9556 

22 

Sun 

W. 

120  53  18 

9588 

122  32  29 

9571 

124  12    4 

S553 

125  52    3 

9537 

Spica 

W. 

98  47  33 

9964 

100  34  25 

9948 

102  21  41 

9931 

104    9  22 

9915 

Venus 

W. 

74  52  11 

9581 

76  31  32 

9564 

78  11  17 

9545 

79  51  27 

9598 

11 
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XVTI. 


GBEENWICH  MEAN  TIME. 

— i 

LUNAR  DISTANCES, 

9 

■3    • 

P.  L. 

P.L. 

P.L. 

PL. 

©  g 

Name  and  Direction 

Noon. 

of 

fflfc. 

of 

VF>. 

of 

n> 

of 

22 

of  Object. 

.  Diff. 

Diff. 

Diff. 

Diff 

Antares 

W. 

0          1         II 

46  30  19 

9377 

Q          1         II 

48  14  27 

9357 

O          l         II 

49  59    3 

9338 

O          /         /» 

51  44     7 

9319 

Fomalhaat 

E. 

45  33  56 

3408 

44  11  49 

3409 

42  50  42 

3595 

41  30  45 

3597 

a  Pegasi 

E. 

58  26  27 

9546 

56  46  18 

9538 

55    5  57 

9530 

53  25  25 

9594 

a  A  net  is 

E. 

101  13  19 

8383 

99  29  20 

9366 

97  44  56 

9348 

96    0    6 

2330 

23 

Sun 

W. 

127  32  25 

2590 

129  13  10 

9504 

130  54  18 

9488 

132  35  48 

9479 

Venus 

W. 

81  32    1 

2511 

83  12  59 

9494 

84  54  21 

9477 

86  36    7 

9460 

Antares 

W. 

60  36  15 

9999 

62  23  59 

9919 

64  12    8 

9196 

66    0  41 

9180 

a  Pegasi 
a  Anetis 

E. 

45    1  22 

9519 

43  20  35 

9595 

41  39  58 

9535 

39  59  34 

9550 

E. 

87    9  40 

9947 

85  22  23 

9939 

83  34  43 

9916 

81  46  40 

2902 

24 

Venus 

W. 

95  10  31 

9386 

96  54  26 

9373 

98  38  40 

9361 

100  23  11 

9348 

Antares 

W. 

75    9  12 

9109 

76  59  58 

9096 

78  51    4 

9084 

80  42  28 

9079' 

a  Aquilte 

W. 

32  17  16 

3996 

33  29    0 

3799 

34  44    3 

3628 

36    2    7 

3480  ; 

a  Anetis 

E. 

72  41  13 

2137 

70  51  11 

9196 

69    0  51 

9115 

67  10  15 

9106 

Aldebaran 

E. 

105  46  49 

9095 

103  55  42 

9089 

102    4  15 

9070 

100  12  30 

9059 

25 

Antares 

W. 

90    3  36 

9095 

91  56  31 

9017 

93  49  38 

9011 

95  42  55 

9005 

a  Aquilee 

W. 

43    8  20 

2966 

44  39  15 

9895 

46  11  40 

9833 

47  45  25 

9777 

a  Arietis 

E. 

57  54     1 

9070 

56    2  16 

9066 

54  10  25 

9063 

52  18  29 

9061 

Saturn 

E. 

78  22  16 

1995 

76  28  34 

1987 

74  34  40 

1981 

72  40  36 

1975 

Aldebaran 

E. 

90  49  41 

90  J  2 

88  56  25 

9005 

87    2  58 

1998 

85    9  20 

1999 

26 

a  Aquil83 

W. 

55  50    5 

9579 

57  29  29 

9559 

59    9  30 

9598 

60  50    4 

9507 

a  Arietis 

E. 

42  58  47 

9073 

41     7    6 

9081 

39  J5  37 

9090 

37  24  23 

9109! 

Saturn 

E. 

63    8  20 

1957 

61   13  38 

1956 

59  18  55 

1956 

57  24  11 

1956  I 

Aldebaran 

E. 

75  39  18 

1975 

73  45    4 

1974 

71  50  48 

1974 

69  56  32 

1974; 

Jupiter 

E. 

97  30  27 

1989 

95  36  35 

1987 

93  42  41 

1967 

91  48  47 

1988  1 

27 

a  Aquilae 

W. 

69  18  46 

2445 

71     1  16 

2440 

72  43  54 

9436 

74  26  37 

2434 

Fomalhaut 

W. 

43    6  16 

3105 

44  34  20 

3035 

46    3  49 

9975 

47  34  33 

2994! 

Saturn 

E. 

47  51    6 

1971 

45  56  46 

1976 

44    2  34 

1989 

42    8  32 

1989  1 

Aldebaran 

E. 

60  25  51 

1990 

58  32    1 

1996 

56  38  20 

2009 

54  44  49 

2009! 

Jupiter 

E. 

82  19  48 

9001 

80  26  15 

2006 

78  32  50 

2012 

76  39  35 

9019  J 

Pollux 

E. 

102  44  15 

9061 

100  52  16 

2066 

99    0  24 

2071 

97    8  40 

9077 

28 

Fomalhaut 

W. 

55  21  55 

2757 

56  57  19 

2738 

58  33    9 

2722 

60    9  19 

2710  ; 

a  Pegasi 

W. 

35  14  44 

9501 

36  55  56 

2473 

38  37  47 

2451 

40  20    9 

943.1  ■ 

Saturn 

E. 

32  41  32 

2037 

30  48  55 

2049 

28  56  37 

9061 

27    4  38 

9075  • 

Aldebaran 

E. 

45  20  33 

2059 

43  28  31 

2079 

41  36  48 

9085 

39  45  25 

2099  ' 

Jupiter 

E. 

67  16  19 

9063 

65  24  23 

9075 

63  32  45 

2086 

61  41  25 

2099 

Pollux 

E. 

87  52  46 

2190 

86    2  18 

2139 

84  12    7 

9143 

82  22  14 

2157  ! 

29 

Fomalhaut 

W. 

68  12  54 

9691 

69  49  46 

9683 

71  26  35 

9698 

73    3  17 

8704  ' 

a  Pegasi 

W. 

48  56    3 

2405 

50  39  30 

2407 

52  22  55 

2411 

54    6  14 

2417 

Jupiter 

E. 

52  29  48 

2170 

50  40  35 

2186 

48  51  46 

2909 

47    3  22 

2919 

Pollux 

E. 

73  18  11 

2933 

71  30  33 

9951 

69  43  21 

9960 

67  56  36 

9387 

30 

Fomalhaut 

W. 

81     4    3 

9757 

82  39  27 

9779 

84  14  31 

9788 

85  49  15 

£805 

a  Pegasi 

W. 

62  40    9 

2465 

64  22  12 

9477 

m    3  57 

9491 

67  45  23 

S505 

Jupiter 

E. 

38    7  50 

2310 

36  22    5 

2330 

31  36  49 

9349 

32  52    1 

9389 

Pollux 

E. 

59  10    I 

9399 

57  26  14 

9415 

55  43    0 

9438 

54    0  20 

24(9 

Sun 

E. 

134  31  47 

9606 

132  53    0 

9894 

131  14  38 

9643 

129  36  42 

26© 

j 

XVIII. 
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GREENWICH  MEAN  TIME. 

i 

1 

LUNAB  DISTANCES.                                                                     \ 

I 
1 

-  ja 
3  § 

a 
22 

Name  and  Direction 
of  Object. 

Midnight. 

P.L. 

of 

Diff. 

XV*. 

P.L. 

of 

Diff. 

XVIIIb. 

P.L. 

of 

Diff. 

XXlh. 

i 

P.L. 

of 

Diff. 

Antares 

W. 

O         1         II 

53  29  39 

9900 

0         I        II 

55  15  38 

9989 

Q           1         II 

57    2    4 

9964 

Oil! 

58  48  57 

9947 

Fomalbaut 

E. 

40  12    7 

3681 

38  55    0 

3781 

37  39  38 

3897 

36  26  15 

4039  ' 

a  Pegasi 

E. 

51  44  45 

2519 

50    3  58 

9516 

48  23    7 

9515 

46  42  14 

9515  ; 

a  Arietis 

E. 

94  14  50 

9313 

92  29    9 

9996 

90  43    4 

9979 

88  56  34 

9963  J 

23 

Sun 

W. 

134  17  40 

9458 

135  59  52 

9444 

137  42  24 

9431 

139  25  15 

9417 

Venus 

W. 

88  18  17 

QAAA 

90    0  49 

9499 

91  43  42 

9415 

93  26  56 

9400 

Antares 

W. 

67  49  38 

9166 

69  38  58 

9150 

71  28  41 

9136 

73  18  46 

9199 

ge  Pegasi 

E. 

38  19  29 

9569 

36  39  51 

9593 

35    0  46 

9634 

33  22  24 

9665 

a  Ari  Jtis 

E. 

79  58  15 

9188 

78    9  29 

9174 

76  20  23 

9161 

74  30  57 

9149 

24 

Venus 

W. 

102    8    0 

9337 

103  53    6 

9396 

105  38  27 

9316 

107  24    3 

9307 

Antares 

W. 

82  34  10 

9061 

84  26    9 

9051 

86  18  24 

9049 

88  10  53 

9033 

a  Aquiloe 

W. 

37  22  54 

3350 

38  46    8 

3936 

40  11  35 

3134 

41  39    3 

3045  i 

a  Arietis 

E. 

65  19  25 

9097 

63  28  21 

9089 

61  37    5 

9089 

59  45  38 

9075 

Aldebaran 

E. 

98  20  28 

9048 

96  28    9 

9038 

94  35  34 

9098 

92  42  44 

9090 

25 

Antares 

W. 

97  36  21 

9000 

99  29  55 

1996 

101  23  35 

1993 

103  17  21 

1991 

a  Aquihe 

W. 

49  20  23 

97S8 

50  56  26 

9664 

52  33  28 

9644 

54  11  23 

9610 

a  Arietis 

E. 

50  26  30 

9061 

48  34  30 

9069 

46  42  32 

9064 

44  50  37 

9067 

Saturn 

E. 

70  46  23 

1970 

68  52    2 

1965 

66  57  33 

1969 

65    2  59 

1959 

Aldebaran 

E. 

83  15  33 

1987 

81  21  38 

1989 

79  27  36 

1979 

77  33  29 

1977 

26 

a  Aquihe 

W. 

62  31    7 

9490 

64  12  34 

9475 

65  54  22 

9463 

67  36  27 

9453 

a  Arietis 

E. 

35  33  27 

9117 

33  42  54 

9136 

31  52  49 

9157 

30    3  17 

2184 

Saturn 

E. 

55  29  27 

1957 

53  34  45 

1959 

51  40    6 

1963 

49  45  33 

1967 

Aldebaran 

E. 

68    2  16 

1975 

66    8    2 

1977 

64  13  52 

1981 

62  19  48 

1986 

Jupiter 

E. 

89  54  54 

1989 

88    1    2 

1991 

86    7  13 

1993 

84  13  28 

1998 

27 

a  Aquike 

W. 

76    9  23 

9435 

77  52    8 

9437 

79  34  50 

9441 

81  17  27 

9446 

i 

Fomalhnut 

W. 

49    6  22 

9879 

50  39    8 

9841 

52  12  43 

9808 

53  47     1 

9780 

1 

Saturn 

E. 

40  14  41 

1998 

38  21    3 

9006 

36  27  38 

9015 

34  34  27 

9095 

i 

Aldebaran 

E. 

52  51  29 

9017 

50  58  22 

9097 

49    5  30 

9037 

47  12  53 

9048 

Jupiter 

E. 

74  46  30 

9096 

72  53  37 

9035 

71     0  57 

9044 

69    8  31 

9053 

Pollux 

E. 

95  17    5 

9084 

93  25  41 

9099 

91  34  29 

9100 

89  43  30 

9110 

28 

Fomalhaut 

W. 

61  45  45 

9701 

63  22  23 

9605 

64  59    9 

9691 

6636    1 

9690 

a  Pegasi 

W. 

42    2  54 

9493 

43  45  57 

9413 

45  29  13 

9408 

47  12  36 

9405 

Saturn 

E. 

25  13    0 

9090 

23  21  45 

9105 

21  30  54 

9199 

19  40  29 

9141 

Aldebaran 

E. 

37  54  24 

9115 

36    3  47 

9130 

34  13  34 

9147 

32  23  47 

9166 

Jupiter 

E. 

59  50  24 

9119 

57  59  43 

9196 

56    9  23 

9139 

54  19  24 

9155 

Pollux 

E. 

80  32  42 

9171 

78  43  31 

9185 

76  54  41 

9900 

75    6  14 

9316 

29 

Fomalhaut 

W. 

74  39  51 

9713 

76  16  14 

9799 

77  52  25 

9739 

79  28  22 

9744 

a  Pegasi 

W. 

55  49  25 

9494 

57  32  26 

9439 

59  15  15 

9449 

60  57  50 

9453  1 

i 

Jupiter 

E. 

45  15  23 

9937 

43  27  50 

9954 

41  40  43 

9979 

39  54    3 

9991 

Pollux 

E. 

m  10  id 

9307 

64  24  28 

9397 

62  39    8 

9348 

60  54  19 

9370 

30 

Fomalhaut 

W. 

87  23  37 

9891 

88  57  37 

9840 

90  31  13 

9859 

92    4  24 

9879 

i 

i 

a  Pegasi 

W. 

69  26  29 

9590 

71     7  14 

9535 

72  47  38 

9551 

74  27  41 

9566 

t 
i 

Jupiter 

E. 

31     7  42 

9390 

29  23  53 

9419 

27  40  35 

9433 

25  57  48 

9455 

Pollux 

E. 

52  18  14 

9487 

50  36  43 

9514 

48  55  49 

9540 

47  15  32 

9568 

i 

Sun 

E. 

127  59  11 

9689 

126  22    7 

9701 

124  45  29 

9791 

123    9  17 

9741 

i 
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AT  GREENWICH  APPARENT  NOON. 

THE  SUN'S 

i 

1 

•s 

& 
P 

* 

§ 

*•» 

o 

1 

1 

2 
3 

Sidereal 
Time  of 

Semi- 
diameter 
Parsing 
Meridian. 

Equation  of 

Time, 

to  be 
Subtracted 

from 
Apparent 

Time. 

Diff:  for 
lHour. 

Apparent 
Right  Ascension. 

Diff.  for 
1  Hour. 

Apparent 
Declination. 

Diff.  for 
1  Hoar. 

Semi- 
diameter. 

Sun. 
Mon. 
Tues. 

h      m       8 

12  30     5.10 
12  33  42.60 
12  37  20.42 

H 

9.056 
9.069 
9.083 

S.   3°  15    0*9 

3  38  17.7 

4  1  32.1 

-  58.23 
58.15 

58.05 

16 
16 
16 

1.52 
1.79 
2.06 

64?38 
64.42 
64.47 

m       s 

10  21.10 
10  40.09 
10  58.76 

a 
0.799 

0.786 

0.772  j 

Wed. 
Thur. 
Frid. 

4 
5 
6 

12  40  58.60 
12  44  37.15 
12  48  16.10 

9.099 
9.114 
9.131 

4  24  43.9 

4  47  52.4 

5  10  57.5 

-  57.92 

57.78 
57.63 

16 
16 
16 

2.33 

2.60 

2.87 

64.52 
64.57 
64.62 

11  17.09 
1 1  35.04 
11  52.60 

0.756 
0.741 
0.724 

Sat. 

Sun. 

Mon. 

7 

8 
9 

12  51  55.46 
12  55  35.25 
12  59  15.48 

9.149 
9.167 

9.18(5 

5  33  58.6 

5  56  55.7 

6  19  48.2 

-  57.46 
57.27 

57.08 

16 
16 
16 

3.14 
3.41 
3.69 

64.68 
64.76 
64.81 

12    9.74 
12  26.45 
12  42.73 

0.706 
0.688 
0.669 

Tues. 
Wed. 
Thur. 

10 
11 
12 

13     2  56.17 
13     6  37.34 
13  10  19.01 

9.206 
9.226 
9.246 

6  42  35.7 

7  5  17.9 
7  27  54  2 

-56.87 
56.64 
56.39 

16 
16 
16 

3.96 
4.24 
4.51 

64.87 
64.94 
65.01 

12  58.55 

13  13.88 
13  28.72 

0.649 
0.629 
0.608 

Frid. 

Sat. 

Sun. 

13 
14 
15 

13  14     1.20 
13  17  43.91 
13  21  27.15 

9.268 
9.290 
9.313 

7  50  24.5 

8  12  48.1 
8  35    4.8 

-56.12 
55.83 
55.54 

16 
16 
16 

4.79 
5.06 
5.34 

65.09 
65.17 
65.25 

13  43.05 

13  56.86 

14  10.14 

0.586 
0.565 

0.542 

1 

Mon. 

Tues. 

Wed. 

16 
17 

18 

13  25  10  94 
13  28  55.30 
13  32  40.24 

9.336 
9.360 
9.384 

8  57  14.1 

9  19  15.8 
9  41     9.3 

-  55.22 
54.89 
54.56 

16 
16 
16 

5.61 
5.89 
6.17 

65.33 
65.42 
65.51 

14  22.86 
14  35.02 
14  46.60 

0.519 
0.495 
0.47! 

Thur. 

Frid. 

Sat. 

19 
20 
21 

13  36  25.78 
13  40  11.94 
13  43  58.73 

9.409 
9.435 
9.462 

10    2  54.3 
10  24  30.4 
10  45  57.2 

-54.19 
53.81 
53.42 

16 
16 
16 

6.45 
6.73 
7.00 

65.60 
65.69 
65.79 

14  57.59 

15  7.95 
15  17.69 

0.446 
0.420 
0.393 

Sun. 
Mon. 
Tues. 

22 
23 
24 

13  47  46.16 
13  51  34.26 
13  55  23.03 

9.489 
9.518 
9.547 

11     7  14.3 
11  28  21.3 
11  49  18.0 

-  53.00 
52.57 
52.13 

16 
16 
16 

7.27 
7.55 

7.82 

65.89 
65.99 
66.09 

15  26.79 
15  35.23 
15  42.99 

0.366 
0.338 
0.309 

Wed. 
Thur. 
Frid. 

25 
26 
27 

13  59  12.50 

14  3    2.67 
14    6  53.59 

9.577 
9.606 
9.637 

12  10    3.8 
12  30  38.3 
12  51     1.3 

-5t.67 
51.19 
50.71 

16 
16 
16 

8.08 
8.34 
8.60 

66.20 
66.30 
66.41 

15  50.06 

15  56.41 

16  2.02 

0.279 
0.250 
0.219 

Sat. 
Sun. 
Mon. 
Tues. 

28 
29 
30 
31 

14  10  45.27 
14  14  37.72 
14  18  30.94 
14  22  24.96 

9.669 
9.701 
9.734 
9.767 

13  11   12.4 
13  31  11.1 

13  50  57.0 

14  10  29.6 

-50.20 
49.68 
49.13 

48.57 

16 
16 
16 
16 

8.86 
9.11 
9.36 
9.61 

66.52 
66.63 
66.74 
66.85 

16    6.88 
16  10.98 
16  14.31 
16  16.85 

0.1d7 
0.155 
0.122 
0.089 

Wed. 

32 

14  26  19.78 

9.801 

S.  14  29  48.8 

-48.00 

16 

9.85 

66.96 

16  18.58 

0.055 

Note.—' 
The  sigo 

The  mean  time  of 
—  prefixed  to  the 

semidiamc 
hourly  ohi 

»ter  pansing  may  be  found  bj 
inge  of  declination  indicates  1 

7  subtr 
;hat  soi 

acting  0M8  from  the  aidoreal  time, 
nh  declinations  are  increasing. 

II. 
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AT  GREENWICH  MEAN  NOON. 

THE 

SUN'S 

i 

ft 

4 

a 
o 

© 

Vi 

o 

& 
P 

Equation  of 

Time, 

to  be 

Added  to 

Mean  Time. 

Dint  for 
lHour. 

Sidereal 

Time, 

or 

Right  Ascension 

of 

Mean  Sun. 

Apparent 
Bight  Ascension. 

Dili:  for 
1  Hoar. 

Apparent 
Declination. 

Diflf.  for 
1  Hoar. 

Sun. 
Mon. 
Tues. 

1 

2 
3 

h     m       a 

12  30    6.65 
12  33  44.21 
12  37  22.08 

S 

9.056 
9.071 
9.085 

S.     3  15  11.0 

3  38  28.1 

4  1  42.7 

-  58.26 
56.16 
58.06 

m        s 

10  21.23 
10  40.22 
10  58.90 

a 
0.799 

0.786 

0.772 

h      m       s 

12  40  27.88 
12  44  24.43 
12  48  20.98 

Wed. 
Thur. 
Frid. 

4 
5 
6 

12  41     0.31 
12  44  38.91 
12  48  17.91 

9.101 
9.116 
9.133 

4  24  54.7 

4  48     3.5 

5  11     8.9 

-  57.93 
67.79 
67.64 

11  17.23 
11  35.18 
11  52.74 

0.756 
0.741 
0.724 

12  52  17.54 

12  56  14.09 

13  0  10.65 

Sat. 

Sun. 

Mon. 

7 
6 
9 

12  51  67.32 
12  55  37.16 
12  59  17.43 

9.151 
9.169 
9.188 

5  34  10.3 

5  57    7.6 

6  20    0.3 

-57.47 
57.28 
67.10 

12    9.87 
12  26.59 
12  42.87 

0.706 
0.688 
0.669 

13    4    7.19 
13    8    3.75 
13  12    0.30 

Tues. 
Wed. 
Thur. 

10 
11 
12 

13    2  58.17 
13     6  39.38 
13  10  21.09 

9.208 
9.328 
9.248 

6  42  47.9 

7  5  30.4 

7  28    6.9 

-56.88 
56.64 
56.40 

12  58.69 

13  14.02 

13  28.87 

0.651 
0.629 
0.608 

13  15  56.86 
13  19  53.40 
13  23  49.96 

Frid. 

Sat 

Sun. 

13 
14 
15 

13  14    3.32 
13  17  46.07 
13  21  29.35 

9.270 
9.292 
9.315 

7  50  37.3 

8  13     1.1 
8  35  17.9 

-56.13 
55.84 
55.55 

13  43.19 

13  57.00 

14  10.27 

0.587 
0.565 
0.542 

13  27  46.51 
13  31  43.07 
13  35  39.62 

Mon. 

Tues. 

Wed. 

16 
17 
18 

13  25  13.18 
13  28  57.58 
13  32  42.56 

9.338 
9.362 
9.386 

8  57  27.3 

9  19  29.1 
9  41  22.7 

-  55.23 
54.90 
54.56 

14  22.99 
14  35.14 
14  46.72 

0.519 
0.495 
0.47J 

13  39  36.17 
13  43  32.72 
13  47  29.28 

Thur. 

Frid. 

Sat 

19 
20 
21 

13  36  28.13 
13  40  14.32 
13  44     1.14 

9.411 
9.437 
9.464 

10    3    7.8 
10  24  44.0 
10  46  10.8 

-54.19 
53.81 
53.42 

14  57.70 

15  8.06 
15  17.79 

0.446 
0.420 
0.393 

13  51  25.83 
13  55  22.38 
13  59  18.93 

Sun. 
Mon. 
Tues. 

22 
23 
24 

13  47  48.60 
13  51  36.73 
13  55  25.53 

9.491 
9.519 
9.548 

11     7  28.0 
11  28  35.0 
11  49  31.7 

-53.00 
62.57 
52.13 

15  26.88 
15  35.31 
15  43.07 

0.366 
0.338 
0.309 

14    3  15.48 
14    7  12.04 
14  11     8.60 

Wed. 
Thur. 
Frid. 

25 
26 
27 

13  59  15.03 

14  3    5.23 
14    6  56.19 

9.578 
9.607 
9.638 

12  10  17.4 
12  30  51.9 
12  51  15.0 

-51.67 
51.19 
50.71 

15  50.13 

15  56.47 

16  2.07 

0.279 
0.250 
0.219 

14  15    5.16 
14  19     1.70 
14  22  58.26 

Sat. 
Sun. 
Mon. 
Tues. 

28 
29 
30 
31 

14  10  47.87 
14  14  40.34 
14  18  33.58 
14  22  27.61 

9.670 
9.702 
9.735 
9.768 

13  11  25.9 
13  31  24.5 

13  51   10.3 

14  10  42.8 

-50.20 
49.68 
49.13 
48.57 

16    6.94 
16  11.02 
16  14.34 
16  16.87 

0.187 
0.155 
0.122 
0.089 

14  26  54.81 
14  30  51.36 
14  34  47.92 
14  38  44.48 

Wed. 

32 

14  26  22.44 

9.802 

S.  14  30     1.9 

-48.00 

16  18.59 

0.055 

14  42  41.03 

NOTEL— 
The  Big 

Thoi 
n  — 
inc 

semidiameter  for  me 
prefixed  to  the  hou 
reasiug. 

an  noon  a 
rly  ohang 

iay  be  assumed  the  same  as  tha 
e  of  declination  indicate*  thai 

it  for  apparent  m 
i  south  deolinati 

Don. 
ons  are 

Diff.  for  1  Hour, 
+  0-.8565. 
(Table  UL) 
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III. 


AT  GREENWICH  MEAN  NOON. 

• 

THE  SUN'S 

i 

I 

a 

e 
-a 

i 

Logarithm 

of  the 

Radius  Vector 

Mean  Time 

i 

TRUE  LONGITUDE. 

o 

1 

e 
& 

Diff  for 
lHour. 

LATITUDE. 

of  the 
Earth. 

Diffi  for 
1  Hoar. 

of 
Sidereal  Noon. 

X 

V 

274 

188  12    9.1 

i          it 

11  17.7 

147.63 

-  0.35 

0.0002184 

-51.1 

b      m       a         ' 

11   17  40.79 

2 

275 

189  11  13.4 

10  21.9 

147.72 

0.48 

0.0000959 

51.0 

11   13  44.89 

3 

276 

190  10  20.0 

9  28.5 

147.82 

0.60 

9.9999736 

51.0 

1J     9  48.98 

4 

277 

191     9  28.9 

8  37.3 

147.92 

-0.70 

9.9998513 

-51.0 

11     5  53.07 

5 

278 

192    8  40.2 

7  48.5 

146.02 

0.77 

9.9997290 

51.0 

11     1  57.16 

6 

279 

193    7  53.8 

7     2.0 

148.12 

0.82 

9.9996066 

51.0 

10  58     1.27 

7 

280 

194    7     9.7 

6  17.8 

148.21 

-0.83 

9.9994842 

-51.1 

10  54     5.36 

8 

281 

195    6  27.8 

5  35.8 

148.31 

0.82 

9.9993616 

51.2 

10  50     9.45 

9 

282 

196    5  48.1 

4  56.1 

148.40 

0.78 

9.9992386 

51.3 

10  46  13.54 

10 

283 

197    6  10.8 

4  18.7 

148.49 

-0.70 

9.9991152 

-51.4 

10  42  17.64 

11 

284 

198    4  35.7 

3  43.5 

148.58 

0.62 

9.9989914 

51.6 

10  38  21.73 

12 

285 

199    4    2.7 

3  10.4 

148.67 

0.50 

9.9968671 

51.7 

10  34  25.82 

13 

286 

200    3  31.7 

2  39.3 

148.75 

-0.37 

9.9987426 

-51.9 

10  30  29.91 

14 

287 

201     3    2.5 

2  10.0 

148.83 

0.22 

9.9986178 

52.0 

10  26  34.01 

15 

288 

202    2  35.2 

1  42.6 

148.90 

-0.09 

9.9984928 

52.1 

10  22  38.10 

16 

289 

203    2    9.8 

1   17.1 

148.98 

+  0.04 

9.9983679 

-52.1 

10  18  42.19 

17 

290 

204     1  46.3 

0  53.5 

149.06 

0.15 

9.9982430 

52.0 

10  14  46.28 

18 

291 

205     1  24.6 

0  31.7 

149.13 

0.25 

9.9981182 

51.9 

10  10  50.38 

19 

292 

206     1     4.6 

0  11.6 

149.20 

+  0.32 

9.9979938 

-51.7 

10     6  54.47 

20 

293 

206  60  46.2 

59  53.1 

149.27 

0.35 

9.9978699 

51.5 

10    2  58.56 

21 

294 

207  60  29.5 

59  36.3 

149.34 

0.36 

9.9977467 

51.2 

9  59    2.65 

22 

295 

208  60  14.6 

59  21.3 

149.41 

+  0.35 

9.9976243 

-50.8 

9  55     6.75 

23 

296 

209  60     1.4 

59    8.0 

149.48 

0.31 

9.9975029 

50.3 

9  51   10.84 

24 

297 

210  59  49.9 

58  56.4 

149.56 

0.23 

9.9973828 

49.8 

9  47  14.93 

25 

298 

211  59  40.2 

58  46.6 

149.63 

4-0.14 

9.9972638 

-49.3 

9  43  19.02 

26 

299 

212  59  32.4 

58  38.7 

149.71 

+  0.02 

9.9971461 

48.7 

9  39  23.12  | 

27 

300 

213  59  26.5 

58  32.7 

149.79 

-0.10 

9.9970298 

48.1 

9  35  27.21  ! 

28 

301 

214  59  22.6 

58  28.7 

149.88 

-0.24 

9.9969150 

-47.6 

9  81  31.30 

29 

302 

215  59  20.7 

58  26.7 

149.96 

0.37 

9.9968016 

46.9 

9  27  35.39 

30 

303 

216  59  20.8 

58  26.7 

150.05 

0.48 

9.9966896 

46.3 

9  23  39.48  , 

31 

304 

217  59  22.9 

58  28.7 

150.13 

0.59 

9.9965789 

45.8 

9  19  43.57 

32 

305 

218  59  27.2 

58  32.8 

150.22 

-  0.66  1  9.9964697 

-45.2 

9  15  47.66 

Not 

E.— The 

lb 

»  numbers  in  column 
e  mean  equinox  of  « 

A  correspond 
ranuary  0*.0. 

1  to  the  tri 

ie  equinox  of  the  date,  in  oolu 

mn  A'  to 

Dlff.  for  1  Ilour, 
—  9«.8296. 
(Table  EL) 
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GREENWICH  MEAN  TIME. 

• 

a 

THE 

MOON'S 

© 

* 

O 
A 

SEMIDIAMETER. 

HORIZONTAL 

PARALLAX. 

UPPER  TRANSIT. 

AGE. 

Noon. 

Midnight 

Noon. 

Diff.  for 
1  Hour. 

Midnight. 

Diff.  for 
1  Hour. 

Meridian  of 
Greenwich. 

Diff.  for 
1  Hoar. 

Noon. 

d 
18.9 

19.9 
20.9 

1 

2 
3 

15  56.9 
15  41.1 
15  26.3 

15  48.9 
15  33.5 
15  19.6 

58'  25*0 
57  26.9 
56  32.8 

// 
-2.45 

3.37 

2.12 

57  55.7 

56  59.1 
56     8.2 

// 
-  2.43 

2.26 

1.97 

h      m 

16  16.2 

17  10.6 

18  2.4 

ra 

2.31 

2.21 

2.10 

4 
5 
6 

15  13.4 
15    2.9 
14  54.7 

15    7.8 
14  58.5 
14  51.6 

55  45.5 
55    G.G 
54  36.7 

-1.81 
1.43 

1.06 

55  24.9 
54  50.5 
54  25.1 

-1.62 
1.25 

0.87 

18  51.3 

19  37.6 

20  21.7 

1.98 

1.88 
1.80 

21.9 
22.9 
23.9 

7 
8 
9 

14  49.0 
14  45.6 
14  44.2 

14  47.0 
14  44.7 
14  44.3 

54  15.7 
54     3.2 

53  58.2 

-0.69 

0.36 

-0.06 

54     8.4 
53  59.8 
53  58.3 

-0.51 
-  0.21 
+  0.07 

21     4.3 

21  45.9 

22  27.4 

1.75 
1.73 
1.74 

24.9 
25.9 
26.9 

10 
11 
12 

14  44.7 
14  46.7 
14  50.1 

14  45.5 
14  48.3 
14  52.3 

53  59.9 

54  7.4 
54  19.8 

+  0.20 
0.42 
0.62 

54     3.0 
54  13.0 
51  27.8 

+  0.32 
0.52 
0.71 

23    9.4 
23  52.7 

6 

1.77 
1.83 

27.9 

28.9 

0.2 

13 
14 
15 

14  54.7 

15  0.5 
15     7.5 

14  57.5 

15  3.8 
15  11.4 

54  36.8 

54  58.0 

55  23.6 

+  0.80 
0.97 
1.16 

54  46  9 

55  10.2 
55  38.0 

+  0.88 
1.07 
1.25 

0  37.6 

1  24.5 

2  13.5 

1.91 
2.00 
2.09 

1.2 
2.2 
3.2 

16 
17 

18 

15  15.6 
15  25.1 
15  35.7 

15  20.2 
15  30.2 
15  41.4 

55  53.6 

56  28.2 

57  7.1 

+  1.35 
1.54 
1.70 

56  10.3 

56  47.2 

57  28.0 

+  1.44 
1.62 
1.77 

3     4.5 

3  57.0 

4  50.2 

2.16 
2.21 
2.22 

4.2 
5.2 
6.2 

19 
20 
21 

15  47.2 

15  59.4 

16  11.4 

15  53.3 

16  5.5 
16  17.1 

57  49.6 

58  34.2 

59  18.5 

+  1.83 
1.87 

1.78 

58  11.8 

58  56.6 

59  39.4 

+  1.86 
1.85 
1.68 

5  43.7 

6  36.9 

7  29.9 

2.22 

2.21 
2.20 

7.2 
8.2 
9.2 

22 
23 
24 

16  22.4 
16  31.1 
16  36.4 

16  27.1 
16  34.2 
16  37.4 

59  58.8 

60  30.7 
60  50.0 

+  1.53 

1.09 

+  0.49 

60  16.1 
60  42.2 
60  53.8 

+  1.33 

0.81 

+  0.15 

8  22.8 

9  16.1 
10  10.5 

2.21 
2.24 
2.30 

10.2 
11.2 
12.2 

25 
26 

27 

16  37.3 
16  33.4 
16  25.2 

16  35.9 
16  29.8 
16  19.6 

60  53.4 
60  39.3 
60    8.9 

-0.22 
0.94 
1.57 

60  48.5 
60  26.0 

59  48.4 

-0.59 
1.27 
1.83 

11  6.4 

12  3.8 

13  2.3 

2.36 
2.42 
2.44 

13.2 
14.2 
15.2 

28 
29 
30 
31 

16  13.2 
15  58.9 
15  43.7 
15  28.9 

16     6.3 
15  51.4 
15  36.2 
15  22.0 

59  25.0 
58  32.6 
57  36.8 
56  42.4 

-  2.04 
2.28 
2.32 
2.18 

58  59.5 
58    4.8 
57    9.1 
56  17.0 

-2.18 
2.33 
2.27 
2.05 

14    0.8 

14  57.9 

15  52.6 

16  44.1 

2.41 
2.33 
2.21 

2.08 

16.2 
17.2 
18.2 
19.2 

32 

1    15  15.6 

15    9.7 

55  53.4 

-1.89 

55  31.8 

-1.71 

|    17  32.4 

1.95 

20.2 
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V. 


/ 

GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right  Ascension. 

Ditt 
for  1  m. 

Declination. 

Diff. 
for  1  m. 

Honr. 

Right  Ascension. 

DifL 
for  1  m. 

Declination. 

Diff. 
for  1  m. 

si 

JNDA 

T  1. 

TUESDAY  3. 

h      ID        8 

A 

O         /         // 

// 

h     m      b 

A 

O          1          II 

« 

0 

4  20    5.38 

8.4338 

N.20    4  59.8 

2.819 

0 

6  13  25.46 

941714 

N.19  57  42.9 

8.914 

1 

4  22  31.31 

9.4310 

20    7  44.6 

9.669 

1 

6  15  41.62 

9.2671 

19  54  44.9 

3.018 

2 

4  24  57.10 

9.4988 

20  10  21.7 

9.553 

2 

6  17  57.51 

2.2627 

19  51  40.7 

3.121 

3 

4  27  22.76 

9.4265 

20  12  51.0 

2.424 

3 

6  20  13.14 

2.2583 

19  48  30.4 

3.233 

4 

4  29  48.28 

9.4942 

20  15  12.6 

2.296 

4 

6  22  28.51 

2.2540 

19  45  13.9 

3.396 

5 

4  32  13.66 

2.4218 

20  17  26.5 

9.168 

5 

6  24  43.62 

2.2496 

19  41  51.3 

3.498 

6 

4  34  38.90 

9.4194 

20  19  32.8 

9.041 

6 

6  26  58.46 

2.8452 

19  38  22.6 

3.598 

7 

4  37    3.99 

9.4109 

20  21  31.4 

1.919 

7 

6  29  13.04 

2.9408 

19  34  47.9 

3.637 

8 

4  39  28.93 

9.4143 

20  23  22.3 

1.784 

8 

6  31  27.36 

2.2364 

19  31     7.3 

3.786 

9 

4  41  53.71 

9.4117 

20  25    5.5 

1.657 

9 

6  33  41.41 

2.9319 

19  27  20.8 

3.894 

10 

4  44  18.33 

2.4090 

20  26  41.1 

1.530 

10 

6  35  55.19 

9.2275 

19  23  28.4 

3.922 

11 

4  46  42.79 

2.4063 

20  28    9.1 

1.404 

11 

6  38    8.71 

2.2231 

19  19  30.1 

4.020 

12 

4  49    7.09 

2.4036 

20  29  29.6 

1.278 

12 

6  40  21.96 

2.2186 

19  15  26.0 

4.116 

13 

4  51  31.22 

2.4007 

20  30  42.5 

1.152 

13 

0  42  34.94 

2.2141 

19  11  16.2 

4.210 

14 

4  53  55.17 

9.3977 

20  31  47.9 

1.097 

14 

6  44  47.65 

2.2097 

19    7    0.8 

4.304 

15 

4  56  18.94 

9.3947 

20  32  45.7 

0.909 

15 

6  47    0.10 

2.2059 

19    2  39.7 

4.397 

16 

4  58  42.53 

2^917 

20  33  36.1 

0.777 

16 

6  49  12.28 

2.2007 

18  58  13.1 

4.490 

17 

5     I     5.94 

2.388? 

20  34  19.0 

0.652 

17 

6  51  24.19 

2.1961 

18  53  40.9 

4.582 

18 

5    3  29.17 

2.3856 

2Q  34  54.4 

0.529 

18 

6  53  35.82 

2.1916 

18  49    3.2 

4.673 

19 

5    5  52.21 

2.3823 

20  35  22.4 

0.406 

19 

6  55  47.18 

2.1872 

18  44  20.1 

4.763 

20 

5    8  15.05 

2.3790 

20  35  43.1 

0.283 

20 

6  57  58.28 

2.1827 

18  39  31.6 

4.858 

21 

5  10  37.69 

2.3758 

20  35  56.4 

0.161 

21 

7    0    9.11 

2.1782 

18  34  37.8 

4.949 

22 

5  13    0.14 

2.3725 

20  36    2.4 

4-0.039 

22 

7    2  19.67 

2.1737 

18  29  38.6 

5.031 

23 

5  15  22.39 
M( 

93691 

3NDA 

N.20  36    1.1 
Y  2. 

-0.083 

23 

7    4  29.96 
WEI 

2.1699 
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21 
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9.2901 
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if  22. 
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1 
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9.9916 

5  47  11.5 

12453 

1 

0    1  39.76 

9.3544 

4  28  24.1 

12.835 

2 

22  12  46.97 

9.9990 

5  34  55.0 

19.298 

2 

0    4     1.09 

2.3565 
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3 

22  15    4.50 

9.9995 
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3 

0    6  22.54 
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4  54    1.3 
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4 
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9.9931 

5  10  14.0 

19.384 

4 

0    8  44.13 

24609 
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19.755 

5 
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9.9936 
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19.425 

5 
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2.3631 
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9.9949 

4  45  23.0 

19.465 

6 
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24653 

5  32  14.5 

19.693 

7 

22  24  14.97 

9.9948 

4  32  53.9 
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7 

0  15  49.69 

24676 

5  44  55.1 

12.660 

8 

22  26  32.68 

24965 

4  20  22.5 

19441 

8 

0  18  11.81 

24698 

5  57  33.7 

12.626 

9 

22  28  50.43 

94969 

4    7  49.0 

19.576 

9 

0  20  34.07 

24722 

6  10  10.2 

12490 

10 

22  31    6.22 

9J9969 

3  55  13.4 

12.611 

10 

0  22  56.47 

24745 

6  22  44.5 

12452 

11 

22  33  26.06 

94977 

3  42  &5.7 

12.645 

11 

0  25  19.01 

24768 

6  35  16.4 

12.512 

12 

22  35  43.95 

94966 

3  29  56.0 

12.677 

12 

0  27  41.68 

24791 

6  47  45.9 

12.471 

13 

22  38     1.89 

94994 

.    3  17  14.5 

12,707 

13 

0  30    4.50 

24815 

7    0  12.9 

12.428 

14 

22  40  19.88 

24003 

3    4  31.2 

12.737 

14 

0  32  27.46 

24839 

7  12  37.3 

12483 

15 

22  42  37.92 

9.3019 

2  51  46.1 

12.765 

15 

0  34  50.57 

2.3663 

7  24  58.9 

12.337 

16 

22  44  56.02 

94029 

2  38  59.4 

12.791 

16 

0  37  13.82 

94687 

7  37  17.7 

12.289 

17 

22  47  14.18 

94039 

2  26  11.2 

19.815 

17 

0  39  37.22 

94919 

7  49  33.6 

19.240 

18 

22  49  32.41 

24043 

2  13  21.6 

19.839 

18 

0  42    0.77 

94937 

8    1  46.5 

12.169 

19 

22  51  50.70 

94053 

2    0  30.5 

19.869 

19 

0  44  24.46 

94961 

8  13  56.3 

19.137 

20 

22  54    9.05 

24064 

1  47  38.1 

19483 

20 

0  46  48.30 

8  26    2.9 

19.063 

21 

22  56  27.47 

94076 

1  34  44.5 

19.902 

21 

0  49  12.29 

2.4011 

8  38    6.2 

12.027 

22 

22  58  45.96 

94088 

1  21  49.8 

19.920 

22 

0  51  36.43 

2.4036 

8  50    6.1 

11.969 

23 

23    1    4.52 

24100 

1    8  54.1 

19437 

23 

0  54    0.72 

2.4061 

9    2    2.5 

11411 

24 

23    3  23.16 

24113 

S.  0  55  57.4 

12.952 

24 

0  56  25.16 

2.4086 

N.  9  13  55.4 

11451 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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18 
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SATURDAY  28. 
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4 
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58.99 
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6.998 
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4.795 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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20  22  19.6 

1.309 

18 

7  28  19.77 

9.1669 

17  14  48.4 

6.166 

19 

5  40  55.72 

9.3963 

20  20  57.4 

1.430 

19 

7  30  29.63 

2.1618 

17    8  36.1 

6.244 

20 

5  43  19.37 

9.3991 

20  19  28.0 

1.550 

20 

7  32  39.19 

9.1568 

17    2  19.1 

6.329 

21 

5  45  42.77 

9JK78 

20  17  51.4 

1.670 

21 

7  34  48.45 

9.1518 

16  55  57.4 

6.400 

22 

5  48    5.91 

9J835 

20  16    7.6 

1.788 

22 

7  36  57.41 

9.1468 

16  49  31.1 

6.477 

23 

5  50  28.79 

9.3799 

N.20  14  16.8 

1.905 

23 

7  39    a07 

9.1417 

N.16  43    0.2 

6.559 

MC 

>NDA^ 

ST  30. 

WEDNESD 

AY,  IS 

K)VEMBER 

1. 

0 
1 

5  52  51.42 
5  55  13.78 

9.3749 
9.3704 

N.20  12  19.0 
20  10  14.1 

9.093 
9.140 

o 

|     7  41  14.43 

|  9.1368 

|  N.16  36  24.9 

6.696 

2 

5  57  35.87 

9.3659 

20    8    2.2 

2.256 

3 

5  59  57.69 

9.3614 

20    5  43.4 

9.371 

4 

6    2  19.24 

9^568 

20    3  17.7 

9.484 

5 

6    4  40.51 

9^599 

20    0  45.3 

9.597 

PHASES 

OF  T 

HE  MOON. 

6 

6    7    1.51 

9^476 

19  58    6.1 

9.710 

7 

6    9  22.23 

9.3499 

19  55  20.1 

9.899 

• 

8 

6  11  42.66 

5L3389 

19  52  27.5 

9.939 

9 

6  14    2.81 

9J334 

19  49  28.3 

3.049 

d       h 

m 

10 

6  16  22.67 

9,3987 

19  46  22.5 

3.159 

( 

[  Last  Quartei 

r.    .    , 

,    .      3    14 

17.6 

11 

6  18  42.25 

9.3939 

19  43  10.1 

3.260 

1 

1  New  Moon 

.    • 

.    11     18 

1.5 

12 
13 

6  21     1.54 
6  23  20.53 

9J190 
9J3141 

19  39  51.3 
19  36  26.1 

3.367 
3.473 

■^ 

D  First  Quartc 

x     .    , 

»    .    19    11    i 

54.7 

14 

6  25  39.23 

9.3099 

19  32  54.5 

3.579 

< 

)  Full  Moon 

.    • 

.    .    26     2    ; 

33.9 

15 

6  27  57.64 

3^043 

19  29  16.6 

3.683 

16 
17 

6  30  15.75 
6  32  33.56 

9.9993 
9.9944 

19  25  32.5 
19  21  42.2 

3.787 
3.890 

m 

i 

18 

6  34  51.08 

9.9895 

19  17  45.7 

3.999 

d 

h             i 

19 
20 
21 

6  37    8.30 
6  39  25.21 
6  41  41.81 

19  13  43.1 
19    9  34.5 
19    5  19.9 

a   4tA#% 

< 

►    .    .        9 

5.3 

9.2844 
9.9793 
9.2749 

4.093 
4.193 
4.999 

> 
( 

24    . 

16.9 

22 

6  43  58.11 

2£699 

19    0  59.4 

4.391 

23 

6  46  14.11 

9J3649 

18  56  33.0 

4.489 

24 

6  48  29.81 

9.2591 

N.18  52    0.7 

4.587 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

P.  L. 

P.L. 

P.L. 

P.L. 

°  8 

Name  and  Direction 

Noon. 

of 

npi. 

of 

VP». 

of 

DP*. 

of 

1 

of  Object. 

Diff. 

Diff. 

Diff. 

Diff. 

a  Pegasi 

W. 

O           l         II 

76    7  22 

2583 

O           1        II 

77  46  40 

3601 

O           l         II 

79  25  34 

3618 

O           1         ll 

81     4    4 

3636 

a  Arietis 

W. 

32  29  41 

3591 

34    8  48 

3597 

35  47  47 

3604 

37  26  36 

3613 

Pollux 

E. 

45  35  53 

3597 

43  56  54 

3636 

42  18  35 

3658 

40  40  59 

3691 

Regulus 

E. 

81  35    5 

3448 

79  52  38 

3467 

78  10  38 

3487 

76  29    6 

8506 

Sun 

E. 

121  33  32 

3761 

119  58  13 

3783 

118  23  21 

3801 

116  48  55 

3839 

i 

2 

a  Arietis 

W. 

45  37  18 

3671 

47  14  37 

3684 

48  51  39 

3696 

50  28  22 

8713  ' 

Saturn 

W. 

24  26  17 

3577 

26    5  43 

3594 

27  44  46 

3611 

29  23  26 

2697 

Pollux 

E. 

32  44  47 

3889 

31  12  14 

3939 

29  40  44 

3993 

28  10  22 

3053 

Regulus 

E. 

68    8    6 

3601 

66  29  13 

3631 

64  50  46 

3639 

63  12  44 

9658 

Sun 

E. 

109    3  16 

3933 

107  31  25 

3941 

105  59  58 

3961 

104  28  56 

9980 

3 

a  Arietis 

W. 

58  27  13 

3783 

60    2    3 

3798 

61  36  34 

3811 

63  10  47 

3895 

Saturn 

W. 

37  31  12 

3709 

39    7  40 

3735 

40  43  46 

3741 

42  19  32 

3756 

Aldebaran 

W. 

25    0  22 

3773 

26  35  26 

3783 

28  10  16 

3795 

29  44  51 

3806  ; 

Regulus 

E. 

55    8  49 

3749 

53  33  14 

3766 

51  58    2 

3784 

50  23  13 

3801  j 

Sun 

E. 

96  59  38 

3073 

95  30  54 

3090 

94    2  32 

3106 

92  34  30 

3194  j 

4 

a  Arietis 

W. 

70  57  25 

3893 

72  29  54 

3905 

74    2    7 

3917 

75  34    4 

9939 

Saturn 

W. 

50  13  31 

3837 

51  47  24 

3640 

53  21     0 

3853 

54  54  19 

9866 

Aldebaran 

W. 

37  33  58 

3866 

39    7    1 

3877 

40  39  49 

3889 

42  12  22 

9900 

Regulus 

E. 

42  34  42 

3885 

41    2    4 

3903 

39  29  48 

3919 

37  57  53 

9935 

Sun 

E. 

85  19  20 

3303 

83  53  14 

3318 

82  27  26 

3331 

81     1  54 

3346 

5 

Saturn 

W. 

62  37    5 

3933 

64    8  56 

3933 

65  40  34 

3943 

67  11  59 

3951 

Aldebaran 

W. 

49  51  38 

3953 

51  22  50 

3963 

52  53  50 

3973 

54  24  38 

9981 

Jupiter 

W. 

27  26  46 

3977 

28  57  28 

3964 

30  28     1 

3993 

31  58  24 

3000 

Regulus 

E. 

30  23  35 

3033 

28  53  49 

3041 

27  24  27 

3060 

25  55  29 

3089 

Sun 

E. 

73  58  10 

3308 

72  34    8 

3319 

71  10  19 

3331 

69  46  43 

3341 

6 

Saturn 

W. 

74  46  21 

3993 

76  16  44 

3999 

77  46  58 

3005 

79  17    4 

3019 

Aldebaran 

W. 

61  56    0 

3030 

63  25  48 

3036 

64  55  28 

3033 

66  25    0 

3039 

Jupiter 

W. 

39  27  58 

3035 

40  57  27 

3041 

42  26  49 

3047 

43  56    3 

3053 

Pollux 

W. 

22    7  46 

3633 

23  25  45 

3568 

24  44  54 

3515 

26    5    2 

3471 

Sun 

E. 

62  51  32 

3386 

61  29    0 

3394 

60    6  37 

3403 

58  44  23 

3409 

7 

Aldebaran 

W. 

73  50  57 

3064 

75  19  51 

3068 

76  48  40 

3071 

78  17  25 

3074 

Jupiter 

W. 

51  20  38 

3076 

52  49  17 

3080 

54  17  51 

3083 

55  46  22 

3086 

Pollux 

W. 

32  55  39 

3336 

34  19    9 

3319 

35  42  58 

3305 

37    7    4 

3393 

Sun 

E. 

51  55    3 

3438 

so  as  30 

3443 

49  12    2 

3447 

47  50  39 

3453 

8 

Aldebaran 

W. 

85  40  18 

3086 

87    8  45 

3067 

88  37  10 

3088 

90    5  34 

3089 

Jupiter 

W. 

63    8    9 

3095 

64  36  25 

3096 

66    4  39 

3096 

67  32  51 

3099 

Pollux 

W. 

44  10  48 

3346 

45  36    3 

3339 

47     1  26 

3333 

48  26  57 

3996 

Sun 

E. 

41     4  46 

3467 

30  43  45 

3470 

38  22  47 

3471 

37     1  51 

3479 

9 

Aldebaran 

W. 

97  27  26 

3069 

98  55  49 

3088 

100  24  13 

3087 

101  52  38 

3087 

Jupiter 

W. 

74  53  49 

3097 

76  22    2 

3096 

77  50  17 

3095 

79  18  33 

3093 

Pollux 

W. 

55  36  13 

3300 

57    2  22 

3195 

58  28  37 

3191 

59  54  57 

3186 

Sun 

E. 

30  17  34 

3480 

28  56  47 

3480 

27  36    1 

3481 

26  15  16 

3481 

13 

Sun 

W. 

13  51     2 

3414 

15  13    3 

3393 

16  a5  27 

3377 

17  58  10 

3363 

An  tares 

E. 

34  23    4 

3045 

32  53  47 

3046 

31  24  31 

3047 

29  55  17 

9050 

1 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

P.L. 

P.L. 

P.  L. 

P.L. 

;  °  § 

Name  and  Direction 

Midnight 

of 

xv*. 

of 

xvmh. 

of 

XXI*. 

of 

of  uuject. 

Diff. 

Diff. 

Diff. 

Diff. 

O            /         II 

0        /       // 

o        ;      /* 

O           1         It 

1 

a  Pegasi 
a  Arietis 

W. 

82  42  10 

3654 

84  19  52 

3673 

85  57  10 

8689 

87  34    4 

8708 

W. 

3D    5  14 

2622 

40  43  39 

3633 

42  21  49 

8646 

43  59  42 

3658 

Pollux 

E. 

39    4    7 

3725 

37  28    1 

8763 

35  52  44 

8801 

34  18  18 

3844 

Regulus 

E. 

74  48     1 

3535 

73    7  23 

3544 

71  27  11 

3563 

69  47  25 

8583 

Sun 

E. 

115  14  56 

3843 

113  41  23 

3863 

112    8  15 

8883 

1 10  35  33 

8901 

2 

a  Arietis 

W. 

52    4  46 

3736 

53  40  51 

3741 

55  16  37 

8755 

56  52    4 

8769 

Saturn 

W. 

31     1  44 

3644 

32  39  39 

8660 

34  17  12 

8677 

35  54  23 

8693  ■ 

Pollux 

E. 

26  41  15 

3133 

25  13  32 

3300 

23  47  23 

3891 

22  23     1 

3398 

Regulus 

E. 

61  35    8 

3677 

59  57  57 

3695 

58  21  10 

8713 

56  44  48 

8731 

Sun 

E. 

102  58  18 

3998 

101  28    3 

3018 

99  58  12 

3036 

98  28  44 

3054 

3 

<t  Arietis 

W. 

64  44  42 

3839 

66  18  19 

3853 

67  51  38 

8866 

69  24  40 

3880 

Saturn 

W. 

43  54  58 

8771 

45  30    4 

8785 

47    4  51 

8799 

48  39  20 

8813 

Aldebaran 

W. 

31   19  11 

3816 

32  53  16 

8839 

34  27    6 

8843 

36    0  40 

3854 

Regulus 

E. 

48  48  47 

8818 

47  14  43 

8835 

45  41     1 

8853 

44    7  41 

8669 

Sun 

E. 

91    6  49 

3140 

89  39  28 

3156 

88  12  26 

3173 

86  45  44 

3186 

4 

a  Arietis 

W. 

77    5  46 

3941 

78  37  13 

3953 

80    8  25 

8963 

81  39  24 

8974 

Saturn 

W. 

56  27  22 

3877 

58    0  10 

3889 

59  32  43 

8901 

61    5    1 

8913 

Aldebaran 

W. 

43  44  41 

3911 

45  16  46 

3923 

46  48  37 

3933 

48  20  14 

8943 

Regulus 

E. 

36  26  19 

3953 

34  55    6 

3969 

33  24  14 

8986 

31  53  44 

3003 

Sun 

E. 

79  36  39 

3359 

78  1 1  40 

3373 

76  46  56 

3884 

75  22  26 

3396 

5 

Saturn 

W. 

68  43  13 

3961 

70  14  15 

8969 

71  45    7 

8977 

73  15  49 

8985 

Aldebaran 

W. 

55  55  15 

3989 

57  25  41 

3997 

58  55  57 

3005 

60  26    3 

3013 

Jupiter 

W. 

33  28  37 

3007 

34  58  41 

3015 

36  28  35 

3033 

37  58  21 

3039 

Rcgulus 

E. 

24  26  58 

3106 

22  58  56 

3133 

21  31  25 

3163 

20    4  31 

3197 

Sun 

E. 

68  23  19 

3351 

67    0    6 

3360 

65  37    4 

3370 

64  14  13 

3379 

6 

Saturn 

W. 

80  47    2 

3018 

82  16  53 

3033 

83  46  37 

3038 

85  16  15 

3033 

Aldebaran 

W. 

67  54  25 

3045 

69  23  42 

3050 

70  52  53 

3055 

72  21  58 

3060 

Jupiter 

W. 

45  25  10 

3059 

46  54  10 

3063 

48  23    5 

3068 

49  51  54 

3073 

Pollux 

W. 

27  25  59 

3434 

28  47  37 

3404 

30    9  49 

3378 

31  32  31 

3355 

Sun 

E. 

57  22  17 

3416 

56    0  19 

3433 

54  38  27 

3438 

53  16  42 

3433 

7 

Aldebnran 

W. 

79  46    6 

3077 

81  14  44 

3030 

82  43  18 

3083 

84  11  49 

3084 

Jupiter 

W. 

57  14  49 

3088 

58  43  13 

3091 

60  11  34 

3093 

61  39  52 

3094 

Pollux 

W. 

38  31  25 

3381 

39  55  59 

3370 

41  20  45 

3261 

42  45  42 

3353 

Sun 

E. 

46  29  21 

3455 

45    8    7 

3459 

43  46  57 

3463 

42  25  50 

3464 

8 

Aldebaran 

W. 

91  33  57 

3090 

93    2  19 

3090 

94  30  41 

3090 

95  59    3 

3089 

Jupiter 

W 

69    1     2 

3099 

70  29  13 

3098 

71  57  25 

3098 

73  25  37 

3098 

Pollux 

W. 

49  52  35 

3330 

51  18  20 

3314 

52  44  12 

3809 

54  10  10 

3305 

Sun 

E. 

ar>  40  56 

3474 

34  20    3 

3476 

32  59  12 

3477 

31  38  22 

3479 

9 

Aldebaran 

W. 

103  21     4 

3085 

104  49  32 

3083 

106  18    2 

308* 

107  46  34 

3080 

Jupiter 

W. 

80  46  51 

3091 

82  15  11 

3090 

83  43  33 

3087 

85  11  58 

3085 

Pollux 

W. 

61  21  23 

3183 

62  47  54 

3177 

64  14  31 

3173 

65  41  13 

3168 

Sun- 

E. 

24  54  31 

3483 

23  33  47 

3485 

22  13    6 

3488 

20  52  28 

3490 

13 

Sun 

W. 

19  21  10 

3349 

20  44  25 

3337 

22    7  54 

3385 

23  31  36 

3314 

Antures 

E. 

28  26    6 

3055 

26  57     1 

3063 

25  28    5 

3071 

23  59  20 

3083 

12 
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XV. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

13 

Name  and  Direction 
of  Object 

Noon. 

P.L. 

of 

Diff. 

IHh. 

P.L. 

Of 

Diff. 

VP*. 

P.L. 

of 

Diff. 

I». 

P.L. 

of 

Diffl 

a  Aquike 

E. 

O         /       // 

87  31  25 

3373 

Oil* 

86    8  36 

3366 

O          1        ii 

84  45  41 

3363 

83  22  42 

3359 

14 

Sun 

W. 

24  55  31 

3304 

26  19  38 

3994 

27  43  56 

3964 

29    8  26 

3974 

a  Aquilae 

E. 

76  26  54 

3348 

75    3  38 

3347 

73  40  21 

3347 

72  17    4 

3347 

Fomullmut 

E. 

104  58  12 

3419 

103  36  17 

3406 

102  14    7 

3393 

100  51  42 

3380 

15 

Sun 

W. 

36  13  47 

3996 

37  39  25 

3917 

39    5  14 

3907 

40  31  15 

3197 

i 

a  Aquilee 

E. 

65  21    3 

3361 

63  58    2 

3367 

62  35    8 

3374 

61   12  22 

3389 

Fomalhaut 

E. 

93  56  20 

3397 

92  32  40 

3318 

91    8  49 

3309 

89  44  48 

3301 

16 

Sun 

W. 

47  44  21 

3145 

49  11  36 

3134 

50  39    4 

3194 

52    6  44 

3114 

a  Aquilee 

E. 

54  21   18 

3445 

52  59  52 

3463 

51  38  47 

3485 

50  18    6 

3509 

Fomalhaut 

E. 

82  42  29 

3966 

81  17  38 

3961 

79  52  41 

3956 

78  27  38 

3959 

17 

Sun 

W. 

59  28  32 

3055 

60  57  37 

3043 

62  26  57 

3030 

63  56  32 

3018 

a  Aquike 

E. 

43  42  41 

3690 

42  25  43 

3743 

41     9  41 

3809 

39  54  41 

3869 

Fomalhaut 

E. 

71  21  25 

3941 

69  56    4 

3949 

68  30  44 

3949 

67    5  25 

3944 

a  Pegasi 

E. 

87  33    7 

9851 

85  59  45 

9840 

84  26    9 

9830 

82  52  20 

9819 

18 

Sun 

W. 

71  28  26 

9959 

72  59  39 

9939 

74  31    9 

9995 

76    2  56 

• 

9911 

Antares 

\V. 

29  29  44 

9707 

31     6  15 

9685 

32  43  15 

9665 

34  20  42 

9645 

Venus 

W. 

28  22  41 

9977 

29  53  23 

9954 

31  24  34 

9931 

32  56  14 

9909 

Fomalhaut 

E. 

60    0    0 

3976 

58  35  21 

3988 

57  10  56 

3309 

55  46  47 

3319 

a  Pegasi 

E. 

74  59  53 

9769 

73  24  44 

9760 

71  49  23 

9750 

70  13  49 

9740 

19 

Sun 

W. 

83  46  23 

9839 

85  20    0 

9894 

86  53  57 

9809 

88  28  13 

9795 

Antares 

W. 

42  34  17 

9556 

44  14  12 

9539 

45  54  31 

9593 

47  35  12 

9507 

Venus 

W. 

40  41    6 

9811 

42  15  19 

9793 

43  49  56 

9775 

45  24  57 

9756 

Fomalhaut 

E. 

48  51  49 

3447 

47  30  26 

3487 

46    9  47 

3539 

44  49  58 

3583 

a  Pegasi 

E. 

62  13    0 

9698 

60  36  18 

9691 

58  59  26 

9684 

57  22  25 

9679 

20 

Sun 

W. 

96  24  29 

9718 

98    0  44 

9703 

99  37  21 

9688 

101  14  17 

9673 

A  ni  ares 

w. 

56    4  16 

9497 

57  47  12 

9419 

59  30  29 

9397 

61  14    8 

9383 

Venus 

w. 

53  25  53 

9669 

55    3  14 

9653 

56  40  57 

9636 

58  19    3 

9619 

a  Pegasi 

E. 

49  15  51 

9665 

47  38  24 

9666 

46    0  59 

9669 

44  23  38 

9675 

a  Arietis 

E. 

91  40  39 

9441 

89  58    3 

9497 

88  15    7 

9413 

86  31  51 

9399 

21 

Sun 

W. 

109  24    3 

9598 

111     3     1 

9583 

112  42  19 

9569 

114  21  57 

9555 

Antares 

W. 

69  57  49 

9308 

71  43  37 

9994 

73  29  46 

9980 

75  16  15 

9966 

Venus 

W. 

66  35  11 

9538 

68  15  31 

9593 

69  56  12 

9508 

71  37  14 

9499 

a  Arietis 

E. 

77  50  35 

9339 

76    5  22 

9319 

74  19  50 

9307 

72  34    0 

S995 

Satuen 

E. 

97  16  53 

9963 

95  29  59 

9949 

93  42  44 

9935 

91  55    9 

9293 

22 

Sun 

W. 

122  44  54 

9487 

124  26  25 

9475 

126    8  13 

9463 

127  50  18 

9451 

Antnres 

W. 

84  13  35 

9909 

86    2    0 

9190 

87  50  42 

9179 

89  39  41 

9168 

Venus 

W. 

80    7  35 

9499 

81  50  38 

9410 

83  .33  59 

9396 

85  17  39 

9384 

a  Aquike 

W. 

38  31  45 

3384 

39  54  20 

3983 

41  18  51 

3193 

42  45    9 

3119 

a  Arietis 

E. 

63  40  34 

9939 

61  53    5 

9930 

60    5  22 

9991 

58  17  26 

9913 

Saturn 

E. 

82  52  26 

9160 

81     2  58 

9146 

79  13  12 

9137 

77  23    9 

9196 

Aldebaran 

E. 

96  42  11 

9188 

94  53  25 

9176 

93    4  21 

9164 

91  14  59 

9153 

23 

Antnres 

W. 

98  48  33 

9190 

100  39     1 

9119 

102  29  42 

9105 

104  20  34 

9098 

Venus 

W. 

94    0    5 

9331 

95  45  19 

9399 

97  30  46 

9314 

99  16  £5 

9306 

XVI. 
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GREENWICH  MEAN  TIME. 


LUNAR  DISTANCES. 


13 
14 


15 


16 


17 


18 


19 


20 


21 


22 


Name  and  Direction 
of  Ohject. 


aAqtiilee  £. 

Sun  W. 

a  AquiloB  £. 

Fomolhaut  £. 

Sun  W. 

a  Aquilie  E. 

Fomalhaut  £. 

Sun  W. 

crAquilee  E. 

Fomalhaut  E. 


23 


Sun 

W. 

aAqtiila* 

E. 

Fomalhaut 

E. 

a  Pegasi 

E. 

Sun 

W. 

Antaret* 

VV. 

Venus 

W. 

Fomnlhaut 

E. 

a  Pegasi 

E. 

Sun  VV. 

Antares  W. 

Venus  VV. 

Fomalhaut  E. 

a  Pegasi  E. 

Sun  W. 

An  tares  VV. 

Venus  W. 

a  Pcgnsi  E. 

a  Arietis  E. 

Sun  W. 

Antares  W. 

Venus  W. 

a  Arietis  E. 

Saturn  E. 

Sun  W. 

Antares  W. 

Venus  W. 

a  Aquilce  W. 

a  Arietis  E. 

Saturn  E. 

Aldebaran  E. 

Antares  W. 

Venub  W. 


Midnight 

P.L. 

of 

Diff. 

O           1        II 

81  59  39 

3356 

30  33    8 
70  53  47 
99  29    3 

3965 
3349 
3369 

41  57  28 
59  49  45 
88  20  38 

3187 
3391 
3994 

53  34  37 
48  57  52 
77    2  30 

3109 
3536 
3946 

65  26  23 
38  40  50 
65  40    8 
81  18  17 

3005 
3947 
3948 
3809 

77  35    1 
35  58  36 
34  28  21 
54  22  57 

68  38    2 

9897 
9696 
9889 
3338 
9731 

90    2  48 
49  16  16 
47    0  22 
43  31     5 
55  45  17 

9779 
9491 
9739 
3643 
9674 

102  51  33 
62  58    9 
59  57  33 
42  46  24 

84  48  15 

9657 
9366 
9603 
9684 
9385 

116     1  54 
77    3    4 
73  18  38 
70  47  53 
90    7  15 

9540 
9953 
9476 
9983 
9909 

129  32  40 
91  28  57 
87     1  36 
44  13    4 
56  29  18 
75  32  49 
89  25  20 

9440 
9157 
9373 
3039 
9905 
9115 
9143 

106  11  37 
101    2  16 

9099 
9999 

PL. 

XV*. 

of 

Diff. 

i       i     ii 

80  36  32 

3353 

31  58     1 

3955 

69  30  32 

3351 

.98    6  11 

3358 

43  23  53 

3177 

58  27  18 

3401 

86  56  19 

3986 

55    2  44 

3090 

47  38    8 

3568 

75  37  18 

3946 

66  56  29 

9993 

37  28  18 

4037 

64  14  56 

3353 

79  44    1 

9798 

79    7  24 

9883 

37  36  55 

9609 

36    0  54 

9869 

52  59  29 

3358 

67    2    3 

9799 

91  37  43 

9764 

50  57  42 

9475 

48  36  10 

9799 

42  13  17 

3719 

54    8    2 

9670 

104  29  10 

9643 

64  42  32 

9353 

61  36  23 

9588 

41     9  22 

9695 

83    4  19 

9379 

117  42  11 

9597 

78  50  13 

9940 

75    0  22 

9463 

69     1  28 

9971 

88  19    1 

9196 

131  15  18 

9429 

93  18  29 

9147 

88  45  50 

3369 

45  42  28 

C973 

54  40  58 

9198 

73  42  13 

9105 

87  35  26 

9133 

108    2  49 

9086 

102  48  17 

9999 

xvin*> 


O  I  II 

79  13  22 


33  23  5 
68  7  19 
96  43    6 

44  50  30 
57    5    3 

85  31  51 

56  31    6 

46  18  59 
74  12    3 

68  26  51 

36  17  15 

62  49  49 
78    9  31 

80  40    5 

39  15  38 

37  33  53 

51  36  25 

65  25  53 

93  12  58 

52  39  31 
50  12  21 

40  56  43 
52  30  42 

106    7    7 

66  27  16 

63  15  37 
39  32  35 

81  20    4 

119  22  47 

80  3/  41 
76  42  27 

67  14  46 

86  30  28 

132  58  11 
95  8  16 
90  30  20 

47  13  14 
52  52  28 
71  51  22 
85  45  17 

109  54  10 
104  34  28 


P.L. 

of 

Diff. 


3351 

3946 
3353 
3347 

3167 
3414 
3978 

3078 
3603 
3943 

9979 
4140 
3959 
9788 

9868 
9591 
9849 
3384 
9714 

9749 
9459 
9704 
3791 
9667 

9697 
9337 
9570 
9709 
9356 

9514 
9997 
9450 
9960 
9184 

9419 

9137 
9351 
9914 
9193 
9096 
9193 

9081 
9987 


XXln. 


a 


77  50    9 

34  48  20 
66  44    9 

95  19  49 

46  17  19 
55  43  2 
84    7  14 

57  59  42 
45  0  28 
72  46  45 

69  57  30 

35  7  52 
61  24  50 
76  34  48 

82  13  5 
40  54  46 
39    7  17 

50  13  50 

63  49  32 

94  48  33 
54  21  42 

51  48  55 
39  41  31 

50  53  18 

107  45  25 
68  12  22 

64  55  13 
37  56  7 
79  35  29 

121*    3  41 

82  25  29 

78  24  51 

65  27  48 
84  41  36 

134  41  19 

96  58  18 
92  15  5 
48  45  15 

51  3  49 

70  0  16 

83  54  53 

111  45  38 
106  20  47 


P.L. 

of 
Diff. 


3349 

3936 
3357 
3337 

3156 
3499 
3971 

3067 
3644 
3949 

9965 
4358 
3967 
9779 

9654 

9574' 

9830 

3414 

9706 

9733 

9443 
9687 
3881 
9665 

9619 
9333 
9554 
9738 
9345 

9500 
9914 
9436 
9349 
9179 


9410 

9199! 

9341  ' 

9861 

9187 

9086 

9113 

9077 
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LUNAR  DISTANCES. 

23 

Name  and  Direction 
of  Object. 

Noon. 

P.L. 

of 
Diff. 

np»- 

P.L. 

of 

Diff. 

Via 

P.L. 

of 

Diff. 

IX^ 

P.L 

of 

Diff. 

a  Aquilae 

W. 

O          I         II 

50  18  24 

2812 

O          1         II 

51  52  36 

9768 

O           /          // 

53  27  46 

2729 

O           /          // 

55    3  48 

2662 

a  Arietis 

E. 

49  15    2 

SI  83 

47  26    9 

2180 

45  37  12 

2179 

43  48  13 

2178 

Saturn 

E. 

68    8  55 

2077 

m  17  21 

2070 

(>4  25  35 

2062 

62  33  37 

9054 

Aldebaran 

E. 

82    4  14 

2105 

80  13  22 

2097 

78  22  18 

2089 

76  31     2 

2061 

Jupiter 

E. 

104  46  20 

2098 

102  55  17 

2088 

101     4    0 

2081 

99  12  31 

9073 

24 

a  Aquilee 

W. 

63  14  45 

2567 

64  54  39 

2538 

66  35    0 

2520 

68  15  45 

9506 

Fomalhaut 

W. 

38    9  15 

3543 

39  28  52 

34*3 

40  50  43 

3317 

42  14  35 

3935 

Saturn 

E. 

53  11  16 

2028 

51   18  25 

20)25 

49  25  29 

2021 

47  32  28 

9019 

Aldebaran 

E. 

67  12  14 

2055 

65  20    6 

2052 

63  27  53 

2050 

61  &5  36 

9047, 

Jupiter 

E. 

89  52  30 

2044 

88    0    5 

2041 

86    7  35 

2038 

84  15     0 

9035 

25 

Fomalhaut 

W. 

49  37  35 

2903 

51    9  50 

2860 

52  43    0 

9881 

54  17     0 

9788 

a  Pegasi 

W. 

29  12  11 

2700 

30  48  51 

2632 

32  27    3 

2575 

34    6  32 

2529 

Saturn 

E. 

38    6  59 

2020 

36  13  56 

2023 

34  20  57 

2026 

32  28    3 

9030 

Aldebaran 

E. 

52  13  47 

2050 

50  21  30 

2052 

48  29  17 

2055 

46  37    9 

9060 

Jupiter 

E. 

74  51  28 

2033 

72  58  46 

2035 

71     6    7 

2038 

69  13  32 

9041 

Pollux 

E. 

94  39  56 

2118 

92  49  24 

2119 

90  58  54 

2122 

89    8  28 

9125 

26 

Fomalhaut 

W. 

62  16    3 

2681 

63  53    8 

2670 

65  30  28 

9660 

67    8     1 

9654 

a  Pegnsi 

W. 

42  36  52 

2394 

44  20  36 

2380 

46    4  40 

2369 

47  48  59 

9362 

Aldebaran 

E. 

37  18  38 

2096 

35  27  32 

2105 

33  36  41 

2116 

31  46    7 

9129 

Jupiter 

E. 

59  52  16 

2068 

58    0  28 

2076 

56    8  52 

2085 

54  17  29 

9093 

Pollux 

E. 

79  58    1 

2155 

78    8  25 

2164 

76  19    3 

2173 

74  29  55 

9183. 

27 

Fomalhaut 

W. 

75  17    7 

2651 

76  54  53 

2655 

78  32  33 

9662 

80  10    4 

9670 

a  Pegasi 

W. 

56  32  13 

2356 

58  16  51 

2360 

60     1  23 

9366 

61  45  47 

9373 

Jupiter 

E. 

45    4  20 

2149 

43  14  35 

2162 

41  25  10 

9176 

39  36    6 

9190 

Pollux 

E. 

65  28  33 

2248 

63  41  17 

2264 

61  54  25 

9281 

60    7  58 

9286 

Regulus 

E. 

101  56  32 

2167 

100    7  14 

2178 

98  18  14 

2191 

96  29  33 

9204 

28 

a  Pegasi 

W. 

70  24  47 

2423 

72    7  49 

2436 

73  50  33 

9449 

75  32  58 

2463 

a  Arietis 

W. 

26  50  48 

2495 

28  32    8 

2485 

30  13  42 

9480 

31  55  24 

9479 

Jupiter 

E. 

30  36  27 

2272 

28  49  47 

2291 

27    3  34 

9311 

25  17  50 

9339 

Pollux 

E. 

51  22  m 

2401 

49  39    0 

2425 

47  56    1 

2450 

46  13  38 

9477 

Regulus 

E. 

87  31  21 

2279 

85  44  50 

2295 

83  58  43 

9311 

82  13    0 

9398  , 

29 

a  Arietis 

W. 

40  23    3 

2509 

42    4    4 

2520 

43  44  50 

9531 

45  25  20 

9544 

Saturn 

W. 

20  41  43 

2392 

22  25  29 

2407 

24    8  54 

9423 

25  51  56 

9439; 

Pollux 

E. 

37  51  44 

2636 

36  13  38 

2675 

34  36  25 

9718 

33    0    9 

9763  j 

Regulus 

E. 

73  30  42 

2417 

71  47  32 

2436 

70    4  49 

2455 

68  22  &3 

2474  i 

30 

a  ArietJB 

W. 

53  43  10 

2615 

55  21  44 

2632 

56  59  56 

9647 

58  37  47 

2663  ! 

Saturn 

W. 

34  21  10 

2525 

36     1  48 

2543 

37  42     1 

2561 

39  21  50 

9579  ' 

Aldebaran 

W. 

20  13  33 

2620 

21  52    1 

2627 

23  30  19 

2638 

25    8  23 

9649  ' 

Regulus 

E. 

59  57  53 

2571 

58  18  18 

2590 

56  39    9 

2610 

55    0  27 

9099  1 

Sun 

E. 

128  35  20 

2880 

127    2  35 

2900 

125  30  16 

2920 

123  58  22 

9939 

31 

a  Arietis 

W. 

m  41  40 

2744 

68  17  22 

2760 

69  52  43 

2775 

71  27  43 

9799 

Saturn 

W. 

47  34  52 

2666 

49  12  18 

2683 

50  49  21 

9699 

52  26    2 

9716 

Aldebaran 

\V. 

33  14  29 

2718 

34  50  45 

2732 

36  26  42 

2747 

38    2  19 

9763 

Regulus 

E. 

46  53  37 

2728 

45  17  34 

2747 

43  41  57 

2767 

42    6  46 

9787 

Sun 

E. 

116  25    2 

3037 

114  55  35 

3055 

1 13  26  30 

3073 

111  57  47 

3091 

/ 


XVIII. 


OCTOBER,    1882. 


181 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

P.L. 

1\  L. 

P.L. 

P.L. 

of 

23 

Name  and  Direction 
of  Object. 

Midnight. 

of 
Diff. 

XV*. 

of 
Diff. 

XVIUb. 

of 
Diff. 

XXlfc. 

of 
Diff 

a  Aquilee 

W. 

56  40  39 

9659 

O          /         // 

58  18  14 

9699 

O           1         n 

59  56  29 

9609 

O           it' 

61  35  21 

9579 

a  Aiietis 

E. 

41  59  13 

9180 

40  10  15 

9183 

38  21  22 

9188 

36  32  37 

9196 

Saturn 

E. 

60  41  27 

9048 

58  49    7 

9049 

56  56  38 

9037 

55    4     1 

9039 

Aldebarnn 

E. 

74  39  34 

9075 

72  47  56 

9070 

70  56  10 

9064 

69    4  16 

9059 

Jupiter 

E. 

97  20  50 

9066 

95  28  59 

9060 

93  36  58 

9054 

91  44  48 

9049 

24 

a  Aquila* 

W. 

69  56  50 

9493 

71  38  13 

9489 

73  19  52 

3473 

75     1  43 

94G5 

Fotiiulliuut 

W. 

43  40  15 

3143 

45    7  33 

3071 

46  36  18 

3007 

48    6  22 

9959 

Saturn 

E. 

45  3?)  24 

9016 

43  46  18 

9017 

41  53  11 

9017 

40    0    4 

9019 

Aldeburan 

E. 

59  43  15 

9046 

57  50  52 

9046 

55  58  29 

9046 

54    6    7 

9048 

Jupiter 

E. 

82  22  21 

9033 

80  29  39 

9033 

78  36  56 

9039 

76  44  12 

9039 

25 

Fomalhaut 

W. 

55  51  43 

9700 

57  27    4 

9735 

59    2  57 

9714 

60  39  18 

9696 

a  Pegnwi 

W. 

35  47    5 

9490 

37  28  32 

9458 

39  10  44 

9439 

40  53  33 

9411 

Saturn 

E. 

30  35  16 

9035 

28  42  37 

9041 

26  50    7 

2048 

24  57  48 

9057 

i 

Aldebarnn 

E. 

44  45    8 

9065 

42  53  15 

9071 

41     1  31 

9078 

39    9  58 

2086 

Jupiter 

E. 

67  21     2 

9045 

65  28  38 

9050 

63  36  22 

9055 

61  44  14 

9009 

Pollux 

E. 

87  18    7 

9130 

85  27  53 

9134 

83  37  46 

9140 

81  47  48 

9147 

26 

Fomalhaut 

W. 

68  45  43 

9649 

70  23  31 

9646 

72    1  213 

9646 

73  39  16 

9647 

i 

aPegasi 

W. 

49  33  29 

9357 

51  18    6 

9353 

53    2  48 

9353 

54  47  31 

9353 

J 

Aldebumii 

E. 

29  55  52 

9143 

28    5  58 

9159 

26  16  28 

9176 

24  27  24 

9195 

Jupiter 

E. 

52  26  19 

9103 

50  35  24 

9114 

48  44  46 

9194 

46  54  24 

9136 

Pollux 

E. 

72  41    2 

9194 

70  52  26 

9907 

69    4    9 

9990 

67  16  11 

9933 

27 

Fomnl  limit 

W. 

81  47  24 

9680 

83  24  31 

9690 

85     1  24 

9709 

86  38     1 

9716 

'a  Pegasi 

W. 

63  30    1 

9380 

65  14    4 

9390 

66  57  53 

9400 

68  41  28 

9411 

Jupiter 

E. 

37  47  23 

9905 

35  59    3 

9990 

34  11    6 

9937 

32  23  34 

9954 

Pollux 

E. 

58  21  56 

9317 

56  36  21 

9336 

54  51  14 

9357 

53    6  38 

9379 

Regulim 

E. 

94  41  12 

9918 

92  53  11 

9933 

91    5  32 

9947 

89  18  15 

9963 

28 

a  Pegnsi 
a  Anetis 

W. 

77  15    3 

9478 

78  56  47 

9494 

80  38    9 

9510 

82  19    9 

9597 

W. 

33  37    7 

9480 

35  18  48 

9485 

37    0  23 

9491 

38  41  49 

9499 

Jupiter 

E. 

23  32  37 

9354 

21  47  56 

9378 

20    3  49 

9404 

18  20  20 

9433 

Pollux 

E. 

44  31  52 

9504 

42  50  45 

9535 

41  10  20 

nrttrt 

39  30  39 

9600 

Reguhib 

E. 

80  27  42 

9346 

78  42  49 

9363 

76  58  21 

9380 

75  14  18 

9399 

29 

a  Arietit) 

W. 

47    5  32 

9557 

48  45  26 

9571 

50  25    1 

9585 

52    4  16 

9601 

Saturn 

W. 

27  34  35 

9456 

29  16  50 

9473 

30  58  41 

9490 

32  40    8 

9506 

Pollux 

E. 

31  24  53 

9814 

29  50  43 

9870 

28  17  46 

9934 

26  46  10 

3005 

Kegulus 

E. 

G6  40  43 

9493 

64  59  20 

9519 

63  18  24 

9539 

61  37  55 

9551 

30 

a  Arietis 

W. 

60  15  17 

£679 

61  52  25 

9695 

63  29  12 

9711 

65    5  37 

9798 

Saturn 

W. 

41     1   14 

9096 

42  40  14 

9614 

44  18  50 

9631 

45  57    3 

9640 

Aklebnran 

W. 

26  46  12 

9661 

28  23  44 

9675 

30    0  58 

9689 

31  37  53 

9703 

Rcgulus 

E. 

53  22  12 

9649 

51  44  24 

9669 

50    7    2 

2688 

48  30    6 

9706 

Sun 

E. 

122  26  53 

9958 

120  55  48 

9978 

119  25    8 

9998 

117  54  53 

3018 

31 

or  Arietta 

W. 

73    2  22 

9807 

74  36  41 

9899 

76  10  40 

9838 

77  44  19 

9859 

Saturn 

w. 

54    2  21 

9733 

55  38  18 

9748 

57  13  54 

9764 

58  49    9 

9779 

Aldebaran 

w. 

39  37  36 

9777 

41   12  34 

9799 

42  47  12 

9807 

44  21  31 

9891 

Regulus 

E. 

40  32     1 

9807 

38  57  42 

S897 

37  23  49 

9847 

35  50  22 

9867 

i 

Sun 

E. 

110  29  26 

3109 

109    1  27 

3197 

107  33  50 

3144 

106    6  34 

3161 
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AT  GREENWICH  APPARENT  NOON. 


0 


0 


Wed. 
Thur. 
Frid. 

Sat. 

Sun. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 
Sat. 

Sun. 

Mon. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat. 

Sun. 
Mon. 
Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

Sun. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 


I 

0 

JQ 

«* 

o 

& 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 

15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 


THE  SUN'S 


Apparent 
Right  Ascension. 


h      m       a 

14  26  19.78 
14  30  15.43 
14  34  11.92 

14  38  9.23 
14  42  7.38 
14  46  6.39 

14  50  6.26 
14  54  6.98 

14  58  8.56 

15  2  11.00 
15  6  14.29 
15  10  18.43 

15  14  23.42 
15  18  29.24 
15  22  35.90 

15  26  43.38 
15  30  51.68 
15  35  0.80 

15  39  10.74 
15  43  21.48 
15  47  33.00 

15  51  45.31 

15  55  58.40 

16  0  12.27 

16  4  26.90 
16  8  42.28 
16  12  58.40 

16  17  15.24 
16  21  32.80 
16  25  51.05 

16  30    9.98 


Biff,  for 
1  Hour. 


* 

9.801 
9.837 
9.872 

9.907 
9.942 
9.977 

0.012 
0.048 
0.083 

0.119 
0.155 
0.191 

0.226 
0.260 
0.295 

0329 
0.363 
0.397 

0.430 
0.463 
0.496 

0.528 
0.560 
0.592 

0.625 
0.657 
0.687 

0.717 
0.746 
0.774 


10.802 


Apparent 
Declination. 

Diff.  for 
I  Hour. 

S.  14°  29  48.8 

14  48  54.0 

15  7  44.9 

• 

-  48.00 
47.42 
46.82 

15  26  20.9 

15  44  41.8 

16  2  46.9 

-46.19 
45.54 

44.89 

16  20  36.1 
16  38    8.9 
16  55  24.8 

-44.21 
43.51 

42.80 

17  12  23.3 
17  29    4.3 
17  45  27.1 

-  42.07 
41.32 
40.57 

18     1  31.4 
18  17  16.7 
18  32  42.8 

-  39.78 
38.98 
38.16 

18  47  49.0 

19  2  35.1 
19  17    0.9 

-  37.34 
36.49 
35.64 

19  31     5.9 
19  44  49.6 
19  58  11.6 

-  34.76 
33.66 
32.96 

20  11   11.8 
20  23  49.8 
20  36     5.0 

-  32.03 
31.08 
30.14 

20  47  57.3 

20  59  26.2 

21  10  31.5 

-29.17 
28.20 
27.21 

21  21   12.9 
21  31  30.0 
21  41  22.7 

-26.21 
25.20 
24.17 

S.21  50  50.5 

-23.13 

Seiui* 
diameter. 


6 
6 
6 


9.85 
10.09 
10.33 


6  10.57 

6  10.81 

6  11.04 

6  11.27 

6  11.50 

6  11.73 

6  11.95 

6  12.18 

6  12.40 

6  12.62 

6  12.84 

6  13.06 

6  13.27 

6  13.48 

6  13.68 

6  13.89 

6  14.09 

6  14.29 

6  14.48 

6  14.67 

6  14.85 

6  15.03 

6  15  20 

6  15.37 

6  15.53 

6  15.68 

6  15.83 


16  15.98 


Sidereal 
Time  of 
Semi- 
diameter 
Pausing 
Meridian. 


66.96 
67.08 
67.19 

67.31 
67.42 
67.54 

67.66 
67.78 
67.90 

68.02 
68.14 
68.26 

68.38 
68.50 
68.62 

68.74 
68.86 
68.97 

69  09 
69.21 
69.32 

69.43 
69.54 
69.64 

69.74 
69.84 
69.94 

70.04 
70.14 
70.23 

70.32 


Equation  of 

Time, 

to  be 
Subtracted 

from 
Apparent 

Time. 


ra       a 

16  18.58 
16  19.48 
16  19.55 

16  18.79 
16  17.19 
16  14.74 

16  11.43 
16  7.27 
16  2.26 

• 

15  56.40 
15  49.68 
15  42.12 

15  33.71 
15  24.47 
15  14.40 

15  3.50 
14  51.78 
14  39.25 

14  25.91 
14  11.77 
13  56.84 

13  41.13 
13  24.63 
13    7.36 

12  49.34 
12  30.57 
12  11.06 

11  50.83 
1 1  29.89 
11    8.25 

10  45.94 


Diff  for 
1  Hour. 


0.055 
0.000 
0.015 

0.050 
0.065 
0.120  > 


0.155  j 

0.191 

0.226 

0.262 

0.298 
0.333 

0.368 
0.402 
0.437 

0.471 
0!505 
0.539 

0.572 
0.605 
0.638 

0.670 
0.702 
0.734 

0.766 
0.796 
0.628 

0.858 
0.887 
0.915 

0.943 


None. — The  mean  time  of  semidiameter  passing  may  be  found  by  subtracting  0M9  from  the  sidereal  time. 
The  sign  —  prefixed  to  the  hourly  change  of  declination  indicates  that  south  declinations  are  increasing. 
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• 

M 

• 

§ 

« 
3 

3 

*4 
O 

p 

1 

Wed. 

Thur. 

2 

Frid. 

3 

Sat. 

4 

Sun. 

5 

Mon. 

6 

Tues. 

7 

Wed. 

8 

Thur. 

9 

Frid. 

10 

Sat 

11 

Sun. 

12 

Mon. 

13 

Tues. 

14 

Wed. 

15 

Thur. 

16 

Frid. 

17 

Sat. 

18 

Sun. 

19 

Mon. 

20 

Tues. 

21 

Wed. 

22 

Thur. 

23 

Frid. 

24 

Sat. 

25 

Sun. 

26 

Mon. 

27 

Tues. 

28 

Wed. 

29 

Thur. 

30 

Frid. 

31 

THE   SUN'S 


Apparent 
Bight  Ascension. 


h       IU         8 

14  26  22.44 
14  30  18.10 
14  34  14.60 

14  38  11.92 
14  42  10.08 
14  46    9.10 

14  50  8.96 
14  54    9.69 

14  58  11.26 

15  2  13.68 
15  6  16.97 
15  10  21.10 

15  14  26.07 
15  18  31.87 
15  22  38.51 

15  26  45.97 
15  30  54.25 
15  35     3.35 

15  39  13.25 
15  43  23.96 
15  47  35.44 

15  51  47.71 

15  56    0.77 

16  0  14  59 

16  4  29.17 
16  8  44.50 
16  13    0.56 

16  17  17.36 
16  21  34.86 
16  25  53.05 

16  30  11.91 


Diff.  for 
I  Hour. 


9.802 
9.837 
9.872 

9.907 
9.942 
9.977 

0.012 
0.048 
0.083 

0.119 
0.155 
0.190 

0.225 
0.259 
0.294 

0.328 
0.362 
0.396 

0.429 
0.462 
0.495 

0.527 
0.559 
0.591 

0.623 
0.655 
0.685 

0.715 
0.744 
0.772 


10.800 


Apparent 
Declination. 


S.  14 


1.9 


30 

14  49  6.9 

15  7  57.7 

15  26  33.5 

15  44  54.2 

16  2  59.1 

16  20  48.1 
16  38  20.6 

16  55  86.3 

17  12  34.5 
17  29  15.2 

17  45  37.7 

18  1  41.7 
18  17  26.7 
18  32  52.5 

18  47  58.4 

19  2  44.2 
19  17  9.6 

19  31  14.3 
19  44  57.6 

19  58  19.3 

20  11  19.1 
20  23  56.8 
20  36  11.6 

20  48  3.6 

20  59  32  1 

21  10  37.1 

21  21  18.2 
21  31  34.9 
21  41  27.2 

S.  21  50  54.7 


DUE  for 
1  Honr. 


-  48.00 
47.41 
46.80 

-46.18 
45.53 

44.88 

-  44.20 
43.50 

42.79 

-  42.06 
41.31 

40.56 

-  39.77 
38.97 
38.15 

-  37.33 
36.48 
35.63 

-  34.75 
33.85 
32.95 

-32.02 
31.07 
30.13 

-29  16 
28.19 
27.20 

-  26.20 
25.19 
24.16 

-23.12 


Equation  of 

Time, 

to  bo 

Added  to 

Mean  Time. 


in        8 

16  18.59 
16  19.48 
16  19.54 

16  18.77 
16  17.17 
16  14.70 

16  11.39 
16  7.21 
16    2.20 

15  56.33 
15  49.60 
15  42.03 

15  33.62 
15  24.37 
15  14.29 

15  3.38 
14  51.66 
14  39.12 

14  25.77 
14  11.61 
13  56.69 

13  40.97 
13  24.47 
13    7.20 

12  49.18 
12  30.40 
12  10.90 

11  50.66 
11  29.72 
11     8.08 

10  45.78 


Diff.  for 
1  Honr. 


H 

0.055 
0.020 
0.015 

0.050 
0.085 
0.120 

0.155 
0.191 
0.226 

0.262 
0.298 
0.333 

0.368 
0.402 
0.437 

0.471 
0.505 
0.539 

0.572 
0.605 
0.638 

0.670 
0.702 
0.734 

0.766 
0.798 
0.828 

0.858 
0.887 
0.915 

0.943 


Sidereal 

Time, 

or 

Iii{(lit  Aacttiittfoii 

of 

Mean  Sun. 


Ii       IU  8 

4  42  41.03 
4  46  37.58 
4  50  34.14 

4  54  30.69 

4  58  27.25 

5  2  23.80 

5  6  20.35 
5  10  16.90 
5  14  13.46 


5  18 
5  22 
5  26 


10.01 
6.57 
3.13 


5  29  59.69 
5  33  56.24 
5  37  52.80 


5  41  49.35 
5  45  45.91 
5  49  42.46 

5  53  39.02 

5  57  35.57 

6  1  32.13 

6  5  28.68 
6  9  25.24 
6  13  21.79 

6  17  1835 
6  21  14.90 
6  25  11.46 

6  29  8.02 
6  33  4.58 
6  37     1.13 


16  40  57.69 


Note.— The  semidiameter  for  mean  noon  may  be  assumed  the  same  as  that  for  apparent  noon. 
The  sign  —  prefixed  to  th»»  hourly  change  of  declination  Indicates  that  south  declinations  are 
increasing. 


Diff.  for  1  Hour, 
+  0-.8565. 
(Table  III.) 
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.8 


O 

& 

P 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 


i 

© 


o 

& 


THE  SUN'S 


305 
306 
307 

308 
309 
310 

311 
312 
313 

314 
315 
316 

317 
318 
319 

320 
321 
322 

323 
324 
325 

326 
327 
328 

329 
330 
331 

332 
333 
334 

335 


TRUE  LONGITUDE. 


// 


218  59  27.2 

219  59  33.5 

220  59  42.0 

221  59  52.6 

222  60     5.4 

223  60  20.2 

224  60  37.0 

226  0  55.7 

227  1  16.2 

228  1  38.5 

229  2    2.5 

230  2  28.2 

231  2  55.4 

232  3  24.1 

233  3  54.1 

234  4  25.5 

235  4  58.2 

236  5  32.1 

237  6    7.2 

238  6  43.4 

239  7  20.8 

240  7  59.4 

241  8  39.3 

242  9  20.4 

243  10    2.8 

244  10  46.5 

245  11  31.5 

246  12  17.8 

247  13     5.5 

248  13  54.7 

249  14  45.3 


V 


a 


58  32.8 
58  39.0 
58  47.4 

58  57.9 

59  10.5 
59  25.2 

59  41.9 
0  0.5 
0  20.9 

0  43.0 

1  6.9 
1  32.4 

1  59.5 

2  28.0 

2  57.9 

3  29.1 

4  1.7 
4  35.5 


5 
5 


10.5 
46.5 


6  23.7 

7  2.2 

7  42.0 

8  22.9 

9  5.1 
9  48.6 

10  33.5 

11  19.7 

12  7.2 

12  56.2 

13  46.6 


Diff.  for 
1  Hour. 


50.22 
60.31 
50.40 

50.48 
50.57 
50.65 

50.73 

50.81 
50.89 

50.96 
51.03 
51.10 

51.16 
51.32 
51.28 

51.33 
51.39 
51.44 

51.48 
51.53 
51.58 

51.63 
51.69 
51.75 

51.80 
51.85 
51.90 

51.96 
52.02 
52.08 


152.14 


LATITUDE. 


// 


-0.66 
0.71 
0.73 

-0.72 
0.66 
0.60 

-0.51 
0.39 
0.26 

-0.12 

+  0.02 

0.15 

+  0.28 
0.38 
0.47 

+  0.51 
0.53 
0.52 

+  0.47 
0.42 
0.32 

+  0.22 
+  0.10 
-0.03 

-0.16 
0.27 
0.37 

-0.46 
0.52 
0.54 

-0.54 


Logarithm 

of  the 

Bodins  Vector 

of  the 

Earth. 


9.9964697 
9.9963618 
9.9962550 

9.9961493 
9.9960444 
9.9959403 

9.9958370 
9.9957345 
9.9956328 

9.9955318 
9.9954315 
9.9953319 

9.9952330 
9.9951350 
9.9950382 

9.9949425 
9.9948481 
9.9947552 

9.9946639 
9.9945743 
9.9944866 

9.9944010 
9.9943175 
9.9942364 

9.9941576 
9.9940812 
9.9940071 

9.9939353 
9.9938658 
9.9937985 

9.9937334 


DHL  for 
1  Hoar. 


-45.2 
44.7 
44.3 

-43.9 
43.5 
43.2 

-42.8 
42.5 
42.2 

-41.9 
41.6 
41.3 

-41.0 
40.6 
40.1 

-39.6 
39.0 
38.4 

-37.7 
36.9 
36.1 

-35.2 
34.3 
33.3 

-32.3 
31.3 
30.3 

-29.4 
28.5 
27.6 

-26.7 


Menu  Time 

of 

Sidereal  Noon. 


h      m        8 

9  15  47.66 
9  11  51.76 
9  7  55.85 

9  3  59.94 
9  0  4.03 
8  56  8.12 

8  52  12.21 
8  48  16.30 
8  44  20.39 

8  40  24.48 
8  36  28.58 
8  32  32.67 

8  28  36.76 
8  24  40.85 
8  20  44.94 

8  16  49.03 
8  12  53.12 
8  8  57.21 

8  5  1.30 
8  1  5.39 
7  57  9.48 

7  53  13.57 
7  49  17.66 
7  45  21.75 

7  41  25.84 
7  37  29.93 
7  33  34.02 

7  29  38.11 
7  25  42.20 
7  21  46.29 

7  17  50.38 


Note.— The  numbers  in  column  \  correspond  to  the  true  equinox  of  the  date,  in  column  X'  to 
the  mean  equinox  of  January  OAO. 


Diff.  for  1  Hoar, 
—  9-.8296. 
(Table  II.) 
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GREENWICH  MEAN  TIME. 

3 

» 

THE 

MOON'S 

O 

o 

CS 

Q 

SEMIDIAMETER. 

HORIZONTAL  PARALLAX. 

UPPER  TRANSIT. 

AGE. 

Noon. 

Midnight. 

Noon. 

Diff.  for 
1  Hour. 

Midnight. 

Diff.  for 
1  Hoar. 

Meridian  of 
Greenwich. 

Diff.  for 
1  Hour. 

Noon. 

il      ' 

20.2 
21.2 
22.2  ' 

1 

2 
3 

15  15.6 
15    4.4 
14  55.8 

/       // 

15    9.7 
14  59.8 
14  52.5 

55  53.4 
55  12.4 
54  40.7 

-  J.89 
1.52 
1.11 

55  3L8 
54  55.3 
54  28.7 

// 
-1.71 

1.32 

0.89 

h       uj 

17  32.4 

18  17.9 

19  1.3 

m 
1 .95 

1.84 

1.77 

4 
5 
6 

14  49.9 
14  46.8 
14  46.2 

14  48.0 
14  46.2 
14  46.7 

54  19.2 
54    7.6 
54    5.3 

-0.68 
-0.28 
+  0.09 

54  12.2 
54     5.3 

54     7.4 

-0.47 
-0.09 
+  0.25 

19  43.3 

20  24.8 

21  6.6 

1.73 
1.73 
1.76 

23.2 
24.2 
25.2 

7 
8 
9 

14  47.8 
14  51.4 
14  56.5 

14  49.4 
14  53.7 
14  59.4 

54  11.4 
54  24.4 
54  43.1 

+  0.40 
0.67 
0.88 

54  17.2 
54  33.1 
54  54.1 

+  0.54 
0.78 
0.95 

21  49.4 

22  33.9 

23  20.5 

1.82 
1.90 
1.99 

26.2 
27.2 
28.2 

10 
11 
12 

15    2.7 
15    9.7 
15  17.2 

15    6.0 
15  13.4 
15  21.1 

55     59 
55  31.6 
55  59.3 

+  1.01 
1.12 
1.18 

55  18.4 

55  45.3 

56  13.6 

+  1.07 
1.16 
1.20 

6 

0  9.5 

1  0.6 

2.09 
2.17 

29.2 
0.5 
1.5 

13 
14 
15 

15  25.0 
15  33.1 
15  41.3 

15  29.0 
15  37.2 
15  45.4 

56  28.1 

56  57.6 

57  27.8 

+  1.22 
1.24 
1.27 

56  42.8 

57  12.6 
57  43.0 

+  1.23 
1.26 
1.27 

1  53.3 

2  46.8 

3  40.2 

2.22 
2.23 
2.21 

2.5 
3.5 
4.5 

16 
17 

18 

15  49.6 

15  57.8 

16  5.7 

15  53.7 

16  1.8 
16    9.5 

57  58.2 

58  28.4 
58  57.6 

+  1.27 
1.24 
1.17 

58  13.4 

58  43.2 

59  11.3 

+  1.26 
1.22 
1.10 

4  33.0 

5  24.9 

6  16.2 

2.18 
2.14 
2.12 

5.5 
6.5 
7.5 

19 
20 
21 

16  12.9 
16  18.8 
16  22.4 

16  16.1 
16  20.9 
16  23.3 

59  24  0 
59  45.4 
59  58.9 

+  1.01 

0.74 
+  0.37 

59  35.5 

59  53.3 

60  2.0 

+  0.89 

0.57 

+  0.14 

7    7.3 

7  59.1 

8  52.3 

2.14 

2.18 
2.25 

8.5 

9.5 

10.5 

22 
23 
24 

16  23.3 
16  20.9 
16  15.0 

16  22.5 
16  18.4 
16  10.9 

60  -2.2 
59  53.2 
59  31.7 

-0.11 
0.64 
1.14 

59  59.3 
59  44.0 
59  16,5 

-0.38 
0.89 
1.37 

9  47.4 

10  44.3 

11  42.5 

2.34 
2.41 
2.44 

11.5 
12.5 
13.5 

25 

26 
27 

16    6.0 
15  54.6 
15  41.8 

16    0.6 
15  48.3 
15  35.3 

58  58.7 
58  16.8 
57  29.8 

-1.58 
1.87 

2.00 

58  38.6 
57  53.7 
57     5.6 

-1.75 
1.96 
2.01 

12  40.8 

13  37.7 

14  32.0 

2.41 
2.32 
2.19 

14.5 
15.5 
16.5 

28 
29 
30 

15  28.7 
15  16.4 
15    5.7 

15  22.4 
15  10.8 
15     1.1 

56  41.7 
55  56.3 
55  16.9 

-1.97 
1.78 
1.48 

56  18.4 
55  35.7 
55    0.2 

-1.89 
1.65 
1.30 

15  23.0 

16  10.8 
16  55.8 

2.05 
1.92 
1.82 

17.5 
18.5 
19.5 

31 

14  57.2 

14  53.9 

54  45.7 

-1.11 

54  33.7 

-0.89 

17  38.8 

1.76 

20.5 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Right  Ascension. 

Difc 
fori  in. 

Declination. 

Diff. 
for  1  m. 

Hour. 

Right  Ascension. 

Diff. 
for  1  m. 

Declination. 

Diff. 
fori  m. 

WEI 

)NES1 

DAY  1. 

FRIDAY  3. 

h    m      b 

8 

O          1         II 

a 

h    m       b 

8 

O          1         II 

// 

0 

7  41  14.43 

9.1368 

N.16  36  24.9 

6.696 

0 

9  18  39.63 

1.9373 

N.10    8  27.5 

9337 

1 

7  43  22.49 

2.1319 

16  29  45.1 

6.700 

1 

9  20  35.77 

1.9349 

9  59  123 

9.973 

2 

7  45  30.26 

2.1270 

16  23    0.9 

6.779 

2 

9  22  31.73 

1.9311 

9  49  54.7 

9.309 

3 

7  47  37.73 

2.1221 

16  16  12.4 

6.844 

3 

9  24  27.50 

1.9280 

9  40  35.1 

Sl«tf'i4 

4 

7  49  44.91 

9.1179 

16    9  19.6 

6.916 

4 

9  26  23.09 

1.9951 

9  31  13.4 

9.378 

5 

7  51  51.80 

9.1193 

16    2  22.5 

6.986 

5 

9  28  18.51 

1.9999 

9  21  49.7 

9.419 

6 

7  53  58.39 

9.1074 

15  55  21.3 

7.054 

6 

9  30  13.76 

1.9194 

9  12  24.0 

9.445 

7 

7  56    4.69 

9.1097 

15  48  16.0 

7.123 

7 

9  32    8.84 

1.9166 

9    2  56.3 

9.477 

8 

7  58  10.71 

9.0979 

15  41     6.6 

7.191 

8 

9  34    3.75 

1.9138 

8  53  26.7 

9.508 

9 

8    0  16.44 

9.0939 

15  33  53.1 

7.958 

9 

9  35  58.49 

1*9111 

8  43  55.3 

9.538 

10 

8    2  21.89 

9.0885 

15  26  35.6 

7.324 

10 

9  37  53.08 

1.9085 

8  34  22.1 

9.669 

11 

8    4  27.06 

2.0837 

15  19  14.2 

7.389 

11 

9  39  47.51 

1.9058 

8  24  47.0 

9.000 

12 

8    6  31.94 

9.0790 

15  11  48.9 

7.453 

12 

9  41  41.78 

1.9039 

8  15  10.1 

9.699 

13 

8    8  36.54 

9.0744 

15    4  19.8 

7.516 

13 

9  43  35.90 

1.9008 

8    5  31.5 

9.657 

14 

8  10  40.87 

9.0699 

14  56  47.0 

7.578 

14 

9  45  29.88 

l.CfiJo4 

7  55  5 J. 3 

9.684 

15 

8  12  44.93 

9.0653 

14  49  10.5 

7.639 

15 

9  47  23.71 

1.8960 

7  46    9.4 

9.711 

16 

8  14  48.71 

9.0608 

14  41  30.3 

7.701 

16 

9  49  17.40 

1.8937 

7  36  25.9 

9.738 

17 

8  16  52.22 

9.0563 

14  33  46.4 

7.761 

17 

9  51  10.95 

1.8914 

7  26  40.8 

9.765 

18 

8  18  55.47 

9.0519 

14  25  59.0 

7.819 

18 

9  53    4.37 

1.8899 

7  16  54.1 

9.791 

19 

8  20  58.45 

9.0474 

14  18    8.1 

7.877 

19 

9  54  57.65 

1.8869 

7    7    5.9 

9315 

20 

8  23    1.16 

9.0430 

14  10  13.7 

7.935 

20 

9  56  50.80 

1.8848 

6  57  16.3 

9.838 

21 

8  25    3.61 

9.0387 

14    2  15.9 

7.999 

21 

9  58  43.83 

1.8898 

6  47  25.3 

9369 

22 

8  27    5.80 

9.0343 

13  54  14.7 

8.048 

22 

10    0  36.73 

1.8808 

6  37  32.9 

9385 

23 

8  29    7.73 

9.0300 

N.13  46  10.1 

8.104 

23 

10    2  29.52 

1.8788 

N.  6  37  39.1 

9307 

TH1 

URSD 

AY  2. 

SAT 

L'URD 

AY  4. 

0 

8  31    9.40 

2.0258 

N.13  38    2£ 

8.158 

0 

10    4  22.19 

1.8768 

N.  6  17  44.0 

9399 

1 

8  33  10.82 

9.0916 

13  29  51.1 

8311 

1 

10    6  14.74 

1.8720 

6    7  47.6 

9360 

2 

8  35  11.99 

2.0175 

13  21  36.9 

8.264 

2 

10    8    7.19 

1.8739 

5  57  50.0 

9371 

3 

8  37  12.92 

9.0134 

13  13  19.5 

8316 

3 

10    9  59.53 

1.8714 

5  47  51.1 

9.999 

4 

8  39  13.60 

9.0093 

13    4  59.0 

8.367 

4 

10  11  51.76 

1.8697 

5  37  51.0 

10311 

5 

8  41  14.04 

2.0059 

12  56  35.5 

8.417 

5 

10  13  43.89 

1.8681 

5  27  49.8 

10399 

6 

8  43  14.23 

9.0019 

12  48    8.9 

8.467 

6 

10  15  35.93 

1.8665 

5  17  47.5 

10.047 

7 

8  45  14.19 

1.9973 

12  39  39.4 

8316 

7 

10  17  27.87 

1.8649 

5    7  44.1 

10365 

8 

8  47  13.91 

1.9934 

12  31    7.0 

8.564 

8 

10  19  19.72 

1.8635 

4  57  39.7 

10.089 

9 

8  49  13.40 

1.9606 

12  22  31.7 

8.619 

9 

10  21  11.49 

1.8621 

4  47  34.3 

10398 

10 

8  51  12.66 

1.9857 

12  13  53.5 

8.659 

10 

10  23    3.17 

1.8607 

4  37  27.9 

10.114 

11 

8  53  11.69 

1.9819 

12    5  12.6 

8.704 

11 

10  24  54.77 

1.8594 

4  27  20.6 

10.130 

12 

8  55  10.49 

1.9789 

11  56  29.0 

8.749 

12 

10  26  46.30 

1.8589 

4  17  12.3 

10.146 

13 

8  57    9.07 

1.9745 

1 1  47  42.7 

8.794 

13 

10  28  37.75 

1.8569 

4    7    3.1 

10.159 

14 

8  59    7.43 

1.9709 

11  38  53.7 

8.836 

14 

10  30  29.13 

1.8557 

3  56  53.2 

10.179 

15 

9     1     5.58 

1.9673 

11  30    2.1 

8.889 

15 

10  32  20.44 

1.8546 

3  46  42.5 

10.165 

16 

9    3    3.51 

1.9638 

11  21    7.9 

8324 

16 

10  34  11.68 

1.8535 

3  36  31.0 

10.197 

17 

9    5     1.23 

1.9603 

11  12  11.2 

8365 

17 

10  36    2.86 

1.8595 

3  26  18.8 

10.910 

18 

9    6  58.75 

1.9569 

11     3  12.1 

9.006 

18 

10  37  53.98 

1.6516 

3  16    5.8 

10399 

19 

9    8  56.06 

1.9535 

10  54  10.5 

9.047 

19 

10  39  45.05 

1.6507 

3    5  52.2 

10.939 

20 

9  10  53.17 

1.9501 

10  45    6.5 

9.086 

20 

10  41  36.06 

1.8498 

2  55  38.0 

10349 

21 

9  12  50.07 

1.9468 

10  36    0.2 

9.194 

21 

10  43  27.02 

1.8490 

2  45  23.2 

10359 

22 

9  14  46.78 

1.9436 

10  26  51.6 

9.163 

22 

10  45  17.94 

1.8483 

2  35    7.8 

10.269 

23 

9  16  43.30 

1.9404 

10  17  40.7 

9.901 

23 

10  47    8.82 

1.8476 

2  24  51.8 

10.971 

24 

9  18  39.63  1 

1.9373 

N.10    8  27.5 

9.237 

24 

10  48  59.65 

1.8469 

N.  2  14  35.3 

10376 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  EIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Right  Ascension. 

D.ff 
for  1  m. 

Declination. 

Diff. 
for  1  m. 

Hoar. 

Bight  Ascension. 

Diff. 
forlm. 

Declination. 

Diff. 
for  1  in. 

ST 

JNDA 

T  5. 

• 

TUESDAY  7. 

bras 

8 

O          1         II 

u 

h     m      s 

8 

O          1         II 

a 

0 

10  48  59.65 

1  AJJtQ 

N.  2  14  35.3 

10.978 

0 

12  17  54.01 

1.8767 

S.  5  57  10.8 

9.988 

1 

10  50  50.44 

1.8463 

2    4  18.4 

10.985 

1 

12  19  46.66 

1.8784 

6    7    9.5 

9.968 

2 

10  52  41.21 

1.8459 

1  54    1.1 

10.999 

2 

12  21  39.42 

1.8803 

6  17    6.9 

9.947 

3 

10  54  31.95 

1.8454 

1  43  43.4 

10.998 

3 

12  23  32.30 

1.8899 

6  27    3.1 

9.995 

4 

10  56  22.66 

1.8450 

1  33  25.3 

10.304 

4 

12  25  25.29 

1.8849 

6  36  57.9 

9.909 

5 

10  58  13.35 

1.8446 

1  23    6.9 

10.309 

5 

12  27  18.40 

1.8861 

6  46  51.3 

9.878 

6 

11     0    4.01 

1.8443 

1  12  48.2 

10.313 

6 

12  29  11.62 

1.8881 

6  56  43.3 

9.855 

7 

11     1  54.66 

1.8440 

1    2  29.3 

10.317 

7 

12  31    4.97 

1.8909 

7    6  33.9 

9.831 

8 

11    3  45.29 

1.8438 

0  52  10.1 

10.391 

8 

12  32  58.44 

1.8993 

7  16  23.0 

9.805 

9 

11    5  35.91 

1.8436 

0  41  50.7 

10.394 

9 

12  34  52.04 

1.8944 

7  26  10.5 

9.778 

10 

11    7  26.52 

1.8435 

0  31  31.2 

10.397 

10 

12  36  45.77 

1.8966 

7  35  56.4 

9.759 

11 

11    9  17.13 

1.8435 

0  21  11.5 

10.399 

11 

12  38  39.63 

]*89uo 

7  45  40.7 

9.795 

12 

11  11     7.74 

1.8435 

0  10  51.7 

10.330 

12 

12  40  33.63 

1.9011 

7  55  23.4 

9  697 

13 

11  12  58.35 

1.8435 

N.  0    0  31.9 

10.330 

13 

12  42  27.76 

1.9034 

8    5    4.4 

9.668 

14 

11   14  48.96 

1.8436 

S.  0    9  47.9 

10.331 

14 

12  44  22.04 

1.9058 

8  14  43.6 

9.639 

15 

11  16  39.58 

J. 8437 

0  20    7.8 

10.331 

15 

12  46  16.46 

1.9089 

8  24  21.1 

9.610 

16 

11  18  30.21 

1.8439 

0  30  27.6 

10.399 

16 

12  48  11.03 

1.9107 

8  ^3  56.8 

9.579 

17 

11  20  20.85 

1.8443 

0  40  47.3 

10.398 

17 

12  50    5.74 

1.9131 

8  43  30.6 

9.548 

18 

11  22  11.51 

1.8445 

0  51    6.9 

10.396 

18 

12  52    0.60 

1.9156 

8  53    2.5 

9.516 

19 

11  24    2.19 

1.8448 

1     1  26.4 

10.393 

19 

12  53  55.61 

1.9189 

9    2  32.5 

9.483 

20 

11  25  52.89 

1.8459 

1  11  45.7 

10.390 

20 

12  55  50.78 

1.9908 

9  12    0.5 

9.450 

21 

11  27  43.62 

1.8457 

1  22    4.8 

10.316 

21 

12  57  46.11 

1.9934 

9  21  26.5 

9.416 

22 

11  29  34.38 

1.8469 

1  32  23.6 

10.311 

22 

12  59  41.59 

1.9361 

9  30  50.4 

9.381 

23 

11  31  25.17 
M< 

1.8468 

3NDA 

8.  1  42  42.1 
T  6. 

10.307 

23 

13    1  37.24 
WEE 

1.9968 

)NES1 

S.  9  40  12.2 
3AY  8. 

9.345 

0 

11  33  16.00 

1.8474 

S.  1  53    0.4 

10.309 

0 

13    3  33.05 

1.9316 

S.  9  49  31.8 

9.309 

1 

11  35    6.86 

1.8480 

2    3  18.3 

10.295 

1 

13    5  29.03 

1.9343 

9  58  49.3 

9.979 

2 

11  36  57.76 

1.8488 

2  13  35.8 

10.988 

2 

13    7  25.17 

1.9371 

10    8    4.5 

9.334 

3 

11  38  48.71 

1.8496 

2  23  52.9 

10.981 

3 

13    9  21.48 

1.9399 

10  17  17.4 

9.196 

4 

11  40  39.71 

1.8504 

2  34    9.5 

10.973 

4 

13  11  17.96 

1.9498 

10  26  28.0 

9.157 

5 

11  42  30.76 

1.8519 

2  44  25.6 

10.964 

5 

13  13  14.62 

1.9457 

10  35  36.2 

9.117 

6 

11  44  21.86 

1.8591 

2  54  41.2 

10.956 

6 

13  15  11.45 

1.9487 

10  44  42.1 

9.077 

7 

11  46  13.01 

1.8530 

3    4  56.3 

10.946 

7 

13  17    8.46 

1.9517 

10  53  45.5 

9.036 

8 

11  48    4.22 

J .8541 

3  15  10.7 

10.935 

8 

13  19    5.65 

1.9547 

1 1     2  46.4 

8.994 

9 

11  49  55.50 

1.6559 

3  25  24.5 

10.994 

9 

13  21    3.02 

1.9577 

11  11  44.8 

8.959 

10 

11  51  46.84 

1.8563 

3  35  3/.6 

10.913 

10 

13  23    0.58 

1.9608 

11  20  40.6 

8.908 

11 

11  53  38.25 

1.8574 

3  45  50.0 

10.901 

11 

13  24  58.32 

1.9638 

1 1  29  33.7 

8.863 

12 

11  55  29.73 

1.6586 

3  56    1.7 

10.188 

12 

13  26  56.24 

1.9669 

1 1  38  24.2 

8.818 

13 

11  57  21.28 

1.8599 

4    6  12.6 

10.175 

13 

13  28  54.35 

1.9701 

11  47  11.9 

8.773 

14 

11  59  12.91 

1.8619 

4  16  22.7 

10.161 

14 

13  30  52.66 

1.9734 

11  55  56.9 

8.797 

15 

12    1    4.62 

1.8695 

4  26  31.9 

10.147 

15 

13  32  51.16 

1.9766 

12    4  39.1 

8.679 

16 

12    2  56.41 

1.8638 

4  36  40.3 

10.139 

16 

13  34  49.85 

1.9796 

12  13  18.4 

8.631 

17 

12    4  48.28 

1.6659 

4  46  47.7 

10.116 

17 

13  36  48.74 

1.9831 

12  21  54.9 

8.563 

18 

12    6  40.24 

1.8667 

4  56  54.2 

10.100 

18 

13  38  47.82 

1.9864 

12  30  28.4 

6.533 

19 

12    8  32.29 

1.8683 

5    6  59.7 

10.083 

19 

13  40  47.10 

1.9897 

12  38  58.9 

8.483 

20 

12  10  24.44 

1.8699 

5  17    4.1 

10.065 

20 

13  42  46.58 

1.9931 

12  47  26.4 

8.439 

21 

12  12  16.68 

1.8715 

5  27    7.5 

10.047 

21 

13  44  46.27 

1.9965 

12  55  50.8 

8.360 

22 

12  14    9.02 

1.8739 

5  37    9.8 

10.098 

22 

13  46  46.16 

J.v99o 

13    4  12.0 

8.398 

23 

12  16    1.46 

1.8749 

5  47  10.9 

10.006 

23 

13  48  46.25 

9.0039' 

13  12  30.1 

8.975 

24 

12  17  54.01 

1.8767 

S.  5  57  10.8 

9.988 

24 

13  50  46.55 

9.0067 

8. 13  20  45.0 

8.S91 
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GREENWICH  MEAN  TTMK. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Bight  Awoengkm. 

Dim 
forlm. 

Declination. 

Diff. 
for  1  m. 

Hour. 

Bight  Ajoanaion. 

DHL 
forlm. 

Declination. 

JHS. 
for  1  m 

TH1 

JRSD 

AY  9. 

SATURDAY  11. 

bras 

« 

Oil/ 

M 

li     m      a 

a 

O         1         It 

/# 

0 

13  50  46.55 

8.0067 

S.13  20  45.0 

8421 

0 

15  31  16.29 

9.1806 

S.  18  38  15.9 

4.719 

1 

13  52  47.06 

9.0103 

13  28  56.6 

8.166 

1 

15  33  27.23 

9.1841 

18  42  55.9 

4J091 

2 

13  54  47.77 

3.0136 

13  37    4.9 

8.111 

2 

15  35  38.38 

9.1875 

16  47  30.4 

4*536 

3 

13  56  48.69 

3.0171 

13  45    9.9 

8.064 

3 

15  37  49.73 

9.1908 

18  51  59.3 

4.435 

4 

13  58  49.82 

3.0306 

13  53  11.4 

7.997 

4 

15  40    1.28 

9.1949 

18  56  22.6 

4.348 

5 

14    0  51.16 

9.0343 

14    1    9.5 

7.939 

5 

15  42  13.03 

9.1975 

19    0  40.3 

4.947 

6 

14    2  52.72 

3.0377 

14    9    4.1 

7.681 

6 

15  44  24.98 

94008 

19    4  52.3 

4.159 

7 

J  4    4  54.49 

30)313 

14  16  55.2 

7.899 

7 

15  46  37.13 

9.9041 

19    8  58.6 

4.057 

8 

14    6  56.48 

9.0349 

14  24  42.7 

7.761 

8 

15  48  49.47 

9.9073 

19  12  59.1 

3.961 

9 

14    8  58.68 

8.0385 

14  32  26.5 

7499 

9 

15  51    2.00 

8.9105 

19  16  53.9 

3.864 

10 

14  11     1.10 

3.0431 

14  40    6.6 

7.637 

10 

15  53  14.72 

9.9137 

19  20  42.8 

3.767 

1J 

14  13    3.73 

3.0457 

14  47  43.0 

7.575 

11 

15  55  27.64 

2.3168 

19  24  25.9 

3.669 

12 

14  15    6.58 

3.0493 

14  55  15.6 

7.519 

12 

15  57  40.74 

9.9198 

19  28    3.1 

3JS70 

13 

14  17    9.65 

3.0530 

15    2  44.4 

7.447 

13 

15  59  54.02 

9.3999 

19  3r  34.3 

3.470 

14 

14  19  12.94 

9.0567 

15  10    9,3 

7.389 

14 

16    2    7.49 

9.9960 

19  34  59.5 

3.371 

15 

14  21  16.45 

3.0603 

15  17  30.3 

7.317 

15 

16    4  21.14 

9.9989 

19  38  18.8 

3471 

16 

14  23  20.18 

8.0640 

15  24  47.3 

7.950 

16 

16    6  34.96 

9.9318 

19  41  32.0 

3.169 

17 

14  25  24.13 

9.0677 

15  32    0.3 

7.183 

17 

16    8  48.96 

9.9348 

19  44  39.1 

3.067 

18 

14  27  28.30 

3.0713 

15  39    9.3 

7.115 

18 

16  11    3.14 

9.9377 

19  47  40.0 

£464 

19 

14  29  32.69 

8.0750 

15  46  14.1 

7.046 

19 

16  13  17.49 

9.9405 

19  50  34.8 

9-862 

20 

14  31  37.30 

8.0787 

15  53  14.8 

6.977 

20 

16  15  32.00 

8.9439 

19  53  23.4 

9.759 

21 

14  33  42.14 

8.0885 

16    0  11.3 

6.906 

21 

16  17  46.68 

9.9460 

19  56    5.9 

2-656 

22 

14  35  47.20 

8.0863 

16    7    3.5 

6.634 

22 

16  20    1.52 

9.8487 

19  58  42.1 

9J5I 

23 

14  37  52.48 
FI 

8.0899 

tIDAI 

S.  16  13  51.4 
I  10. 

6.769 

23 

16  22  16.52 
SU 

34513 

hnda: 

S.20     I  12.0 
ST  12. 

9.446 

0 

14  39  57.99 

9.0936 

S.  16  20  35.0 

6400 

0 

16  24  31.68 

9.9540 

S.20    3  35.6 

9441 

1 

14  42    3.72 

3.0973 

16  27  14.2 

6.616 

1 

16  26  47.00 

9.9566 

20    5  52.9 

8435 

2 

14  44    9.67 

9.1011 

16  33  48.9 

6.549 

2 

16  29    2.47 

9.8590 

20    8    3.8 

8.198 

3 

14  46  15.85 

9.1048 

16  40  19.2 

6.467 

3 

16  31  18.08 

9.9614 

20  10    8.3 

9.081 

4 

14  48  22.25 

9.1065 

16  46  44.9 

6.390 

4- 

16  33  33.84 

9.9639 

20  12    6.4 

1414 

5 

14  50  28.87 

2.1133 

16  53    6.0 

6.313 

5 

16  35  49.75 

9.3663 

20  13  58.0 

13)6 

6 

14  52  35.71 

3.1159 

16  59  22.5 

6.936 

6 

16  38    5.80 

8.3667 

20  15  43.1 

1.697 

7 

14  54  42.77 

9.1196 

17    5  34.3 

6.157 

7 

16  40  21.99 

8.3709 

20  17  21.7 

1.589 

8 

14  56  50.06 

9.1333 

17  11  41.4 

6.078 

8 

16  42  38.31 

8.3731 

20  18  53.8 

1.481 

9 

14  58  57.57 

9.1970 

17  17  43.7 

5.998 

9 

16  44  54.76 

3.8758 

20  20  19.4 

1.379 

10 

15     1    5.30 

9.1307 

17  23  41.2 

5.918 

10 

16  47  11.34 

3.3774 

20  21  38.4 

1469 

11 

15    3  13.25 

9.1343 

17  29  33.8 

5.837 

11 

16  49  28.05 

3.8795 

20  22  50.8 

1.159 

12 

15    5  21.42 

9.1380 

17  35  21.6 

5.757 

12 

16  51  44.88 

8.9815 

20  23  56.6 

1449 

13 

15    7  29.81 

9.1417 

17  41    4.4 

5.679 

13 

16  54     1.83 

84834 

20  24  55.8 

0431 

14 

15    9  38.42 

9.1459 

17  46  42.2 

5.568 

14 

16  56  18.89 

34853 

20  25  48.3 

0.819 

15 

15  11  47.24 

9.1488 

17  52  15.0 

5.504 

15 

16  58  36.07 

8.3879 

20  26  34.1 

0.707 

16 

15  13  56.28 

9.1595 

17  57  42.7 

5.418 

16 

17    0  53.36 

3.3890 

20  27  13.2 

0.596 

17 

15  16    5.54 

9.1561 

18    3    5.2 

5.332 

17 

17    3  10.75 

94908 

20  27  45.6 

0.464 

18 

15  18  15.01 

9.1597 

18    8  22.6 

5.946 

18 

17    5  28.25 

94995 

20  28  11.3 

0479 

19 

15  20  24.70 

9.1639 

18  13  34.8 

5.159 

19 

17    7  45.85 

9.9941 

20  28  30.2 

0459 

20 

15  22  34.60 

9.1667 

18  18  41.7 

5.071 

20 

17  10    3.54 

94967 

20  28  42.4 

0.147 

21 

15  24  44.71 

9.1709 

18  23  43.3 

4.989 

21 

17  12  21.33 

94979 

20  28  47.8 

-0.033 

22 

15  26  55.03 

9.1737 

18  28  39.6 

4.893 

22 

17  14  39.21 

9.9987 

20  28  46.4 

4-0.080 

23 

15  29    5.56 

9.1779 

18  33  30.5 

4.803 

23 

17  16  57.17 

94001 

20  28  38.2 

0.194 

L24 

15  31  16.29 

9.1806 

S.18  38  15.9 

4.719 

24 

17  19  15.22 

9.3015 

S.20  28  23.1 

0408 

J 
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f 

GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Bight  A  nonunion. 

Diff. 
fori  id. 

Declination. 

Diff 
for  1  m. 

Hour. 

Right  Afloeneion. 

Diff. 
forlm. 

Declination. 

Diff. 
for  1  m. 

MC 

>NDA^ 

• 

Y  13. 

WEDNESDAY  15. 

h     m       e 

B 

Of// 

// 

h     m       fl 

8 

O          /         // 

// 

0 

17  19  15.22 

2.3015 

S.20  28  23.1 

0408 

0 

19  10  15.08 

24045 

S.  18    2  23.0 

5.714 

1 

17  21  33.35 

2.3038 

20  28     1.2 

0.499 

1 

19  12  33.32 

94035 

17  56  37.0 

5.819 

2 

17  23  51.55 

2.3040 

20  27  32.5 

0.535 

2 

19  14  51.50 

24025 

17  50  44.7 

5.924 

3 

17  26    9.83 

24059 

20  26  57.0 

0.649 

3 

19  17    9.62 

24014 

17  44  46.1 

6.029 

4 

17  28  28.18 

2.3063 

20  26  14.6 

0.764 

4 

19  19  27.67 

24003 

17  38  41.2 

6.134 

5 

17-30  46.59 

84073 

20  25  25.3 

0.878 

5 

19  21  45.66 

2.2990 

17  32  30.0 

6438 

6 

17  33    5.06 

24084 

20  24  29.2 

0.992 

6 

19  24    3.59 

9.2982 

17  26  12.6 

6.341 

7 

17  35  23.60 

2.34)04 

20  23  26.2 

1.107 

7 

19  26  21.45 

2.2970 

17  19  49.1 

6.443 

8 

17  37  42.19 

94103 

20  22  16.3 

1.299 

8 

19  28  39.23 

2.2957 

17  13  19.4 

6.546 

9 

17  40    0.83 

9.3111 

20  20  59.5 

1437 

9 

19  30  56.94 

2.2945 

17    6  43.6 

6.617 

10 

17  42  19.52 

94119 

20  19  35.8 

1.459 

10 

19  33  14.57 

9.2933 

17    0     1.7 

6.748 

11 

17  44  38.26 

94197 

20  18    5.2 

1.567 

11 

19  35  32.13 

9.2991 

16  53  13.8 

6.849 

12 

17  46  57.04 

94133 

20  16  27.7 

1.689 

12 

19  37  49.62 

9.9908 

16  46  19.8 

6.949 

13 

\1  49  15.86 

94139 

20  14  43.3 

1.797 

13 

19  40    7.03 

9.9895 

16  39  19.9 

7.048 

14 

17  51  34.71 

94145 

20  12  52.0 

1.919 

14 

19  42  24.36 

9.2869 

16  32  14.1 

7.147 

15 

17  53  53.60 

94151 

20  10  53.9 

9.027 

15 

19  44  41.61 

9.2869 

16  25    2.3 

7445 

16 

17  56  12.52 

94155 

20    8  48.8 

9.142 

16 

19  46  58.79 

9.9856 

16  17  44.7 

7449 

17 

17  58  31.46 

94159 

20    6  36.9 

9.256 

17 

19  49  15.89 

9.2843 

16  10  21.3 

7.438 

18 

18    0  50.43 

9.3163 

20    4  18.1 

2471 

18 

19  51  32.91 

24830 

16    2  52.2 

7433 

19 

18    3    9.42 

94166 

20    1  52.4 

9.466 

19 

19  53  49.85 

2.2816 

15  55  17  3 

7.629 

20 

18    5  28.42 

94168 

19  59  19.8 

9.601 

20 

19  56    6.70 

2.2802 

15  47  36.7 

7.724 

21 

18    7  47.43 

94170 

19  56  40.3 

9.715 

21 

19  58  23.47 

2.2788 

15  39  50.4 

7.818 

22 

18  10    6.46 

94179 

19  53  54.0 

2.829 

22 

20    0  40.16 

2.9774 

15  31  58.5 

7411 

23 

18  12  25.49 
TU] 

94179 
ESDA 

S.  19  51    0.8 
Y  14. 

9.943 

23 

20    2  56.76 
THl 

2.2760 

JRSDj 

S.15  24    1.1 
1Y  16. 

8.004 

0 

18  14  44.52 

94179 

S.19  48    0.8 

3.058 

0 

20    5  13.28 

2.9747 

S.15  15  58.1 

8.096 

1 

18  17    3.55 

94179 

19  44  53.9 

3.179 

1 

20    7  29.72 

2.2733 

15    7  49.6 

8.187 

2 

18  19  22.58 

94179 

19  41  40.2 

3.285 

2 

20    9  46.07 

2.2718 

14  59  35.7 

8.277 

3 

18  21  41.61 

94171 

19  38  19.7 

3498 

3 

20  12    2.34 

2.2704 

14  51  16.4 

6467 

4 

18  24    0.63 

94169 

19  34  52.4 

3.512 

4 

20  14  18.52 

2.2690 

14  42  51.7 

8.456 

5 

18  26  19.64 

9.3167 

19  31  18.3 

3.625 

5 

20  16  34.62 

2.2677 

14  34  21.7 

8444 

6 

18  28  38.63 

94164 

19  27  37.4 

3.737 

6 

20  18  50.64 

2.2663 

14  25  46.5 

8.631 

7 

18  30  57.61 

94161 

19  23  49.8 

3.850 

7 

20  21    0.57 

2.9648 

14  17    6.0 

8.717 

8 

18  33  16.56 

94157 

19  19  55.4 

3.962 

8 

20  23  22.42 

2.2634 

14    8  20.4 

8.602 

9 

18  35  35.49 

94153 

19  15  54.3 

4.075 

9 

20  25  38.18 

2.2620 

13  59  29.7 

8.887 

10 

18  37  54.40 

9.3149 

19  11  46.4 

4.187 

10 

20  27  53.86 

2.2607 

13  50  33.9 

8.972 

11 

18  40  13.28 

94144 

19    7  31.9 

4.298 

11 

20  30    9.46 

2.2593 

13  41  33.1 

9.055 

12 

18  42  32.13 

94139 

19    3  10.7 

4.409 

12 

20  32  24.98 

9.9580 

13  32  27.3 

9.138 

13 

18  44  50.95 

94133 

18  58  42.8 

4420 

13 

20  34  40.42 

9.2566 

13  23  16.5 

9.220 

14 

18  47    9.73 

94197 

18  54    8.3 

4.630 

14 

20  36  55.77 

9.9559 

13  14    0.9 

9.300 

15 

18  49  28.47 

94190 

18  49  27.2 

4.740 

15 

20  39  11.04 

9.9538 

13    4  40.5 

9480 

16 

18  51  47.17 

94113 

18  44  39.5 

4.850 

16 

20  41  26.23 

9.2326 

12  55  15.3 

9.460 

17 

18  54    5.83 

94107 

18  39  45.2 

4.960 

17 

20  43  41.35 

2.2513 

12  45  45.3 

9.538 

18 

18  56  24.45 

94099 

18  34  44.3 

5.069 

18 

20  45  56.39 

2.2500 

12  36  10.7 

9.615 

19 

18  58  43.02 

94091 

18  29  36.9 

5.177 

19 

20  48  11.35 

2.2487 

12  26  31.5 

9.699 

20 

19    1     1.54 

94069 

18  24  23.0 

5.285 

20 

20  50  26.23 

24474 

12  16  47.7 

9.768 

21 

19    3  20.01 

9.3073 

18  19    2.7 

5.392 

21 

20  52  41.04 

24462 

12    6  59.3 

9.843 

22 

19    5  38.42 

9.3064 

18  13  35.9 

5400 

22 

20  54  55.78 

2.2450 

11  57    6.5 

9.917 

23 

19    7  56.78 

9.3055 

18    8    2.7 

5.607 

23 

20  57  10.44 

2.2438 

11  47    9.3 

9.990 

24 

ID  10  15.08 

9.3045 

S.18    2  23.0 

5.714 

24 

20  59  25.03 

2.2426 

8.11  37    7.7 

10.062 
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IX. 


GREENWICH  MEAN  TIME. 

THE  MOON'S  EIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Bight  Ascension. 

Dift 
forlm. 

Declination. 

Diff. 
for  1  m. 

Hour. 

Bight  Ascension. 

Diff. 
for  1  no. 

Declination. 

DUE. 
forlm. 

PI 

MDA1 

1  17. 

SUNDAY  19. 

h    m      s 

8 

Of// 

// 

h    m      s 

8 

O          /         // 

M 

0 

20  59  25.03 

2.9496 

8.11  37    7.7 

10.063 

0 

22  46  17.03 

2.2350 

S.  2  29  26.9 

12^56   , 

1 

21     1  39.55 

9.9414 

11  27    1.8 

10U33 

1 

22  48  30.55 

2.9257 

2  17    4.9 

12^77 

2 

21    3  54.00 

2.2403 

11  16  51.7 

10.203 

2 

22  50  44.1 1 

2J864 

2    4  41.7 

19.397 

3 

21     6    8.39 

9.2303 

1 1     6  37.4 

10.273 

3 

22  52  57.72 

2.3278 

1  52  17.3 

12.415 

4 

21    8  22.71 

2.2381 

10  56  18.9 

10.349 

4 

22  55  11.37 

2.2279 

1  39  51.9 

12.439 

5 

21  10  36.96 

2.2370 

10  45  56.3 

10.410 

5 

22  57  25.07 

2.2288 

1  27  25.5 

19.448 

6 

21  12  51.15 

2.9360 

10  35  29.7 

10.477 

6 

22  59  38.83 

2.9998 

1  14  58.1 

19.463 

7 

21  15    5.28 

2.2350 

10  24  59.1 

10.542 

7 

23    1  52.65 

9.2308 

1     2  29.9 

12.477 

8 

21  17  19.35 

2.9340 

10  14  24.6 

10.607 

8 

23    4    6.53 

2.2318 

0  50    0.9 

19.489   , 

9 

21  19  33.36 

9.9331 

10    3  46.3 

10.670 

9 

23    6  20.47 

2.2329 

0  37  31.2 

12.501 

10 

21  21  47.32 

2.9339 

9  53    4.2 

10.733 

10 

23    8  34.48 

2.2340 

0  25    0.8 

19.511 

11 

21  24    1.22 

9.9312 

9  42  18.3 

10.796 

11 

23  10  48.55 

&S351 

S.  0  12  29.9 

12.519 

12 

21  26  15.06 

9.9303 

9  31  28.7 

10.857 

12 

23  13    2.69 

2.2363 

N.  0    0    1.5 

19^27 

13 

21  28  28.85 

9.9995 

9  20  35.5 

10.917 

13 

23  15  16.91 

2.2376 

0  12  a3.3 

19JK3 

14 

21  30  42.60 

9.9987 

9    9  38.7 

10.976 

14 

23  17  31.20 

2.9389 

0  25    5.5 

19.538  j 

15 

21  32  56.30 

9.9980 

8  58  38.4 

11.033 

15 

23  19  45.57 

2.3403 

0  37  37.9 

19.549 

16 

21  35    9.96 

9.9979 

8  47  34.7 

11.090 

16 

23  22    0.03 

3.2417 

0  50  10.5 

12-544 

17 

21  37  23.57 

9.9965 

8  36  27.6 

11.147 

17 

23  24  14.57 

2.2431 

1    2  43.2 

19.546 

18 

21  39  37.14 
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7  45  10.17 

9.1756 

16  24  42.2 

6401 

12 

5  57  15.79 

2.4071 

20    8  30.9 

9.970 

12 

7  47  20.55 

9.1704 

16  17  45.9 

6476 

13 

5  59  40.09 

9.4030 

20    6  11.1 

2.389 

13 

7  49  30.62 

9.1659 

16  10  45.1 

7.050 

14 

6    2    4.15 

94989 

20    3  44.2 

9408 

14 

7  51  40.38 

9.1600 

16    3  39.9 

•      7.123 

15 

6    4  27.96 

9.3947 

20    1  10.1 

9.627 

15 

7  53  49.82 

9.1548 

15  56  30.3 

7.196 

16 

6    6  51.51 

9.3904 

19  58  28.9 

9.744 

16 

7  55  58.96 

9.1497 

15  49  16.4 

7467 

17 

6    9  14.81 

9.3861 

19  55  40.8 

9.859 

17 

7  58    7.79 

9.1447 

15  41  58.3 

7436 

18 

6  11  37.85 

2.3817 

19  52  45.8 

9.974 

18 

8    0  16.32 

9.1396 

15  34  36.1 

7.405 

19 

6  14    0.62 

9.3773 

19  49  43.9 

3.089 

19 

8    2  24.54 

2.1345 

15  27    9.7 

7.474 

20 

6  16  23.13 

9.3799 

19  46  35.1 

34203 

20 

8    4  32.46 

9.1994 

15  19  39.2 

7449 

21 

6  18  45.37 

9.3684 

19  43  19.5 

3.317 

21 

8    6  40.07 

9.1943 

15  12    4.7 

7.ooe 

22 

6  21    7.34 

94638 

19  39  57.1 

3.428 

22 

8    8  47.38 

9.1193 

15    4  26.3 

7.673 

23 

6  23  29.03 

9.3592 

19  36  28.1 

3.539 

23 

8  10  54.39 

9.1144 

14  56  44.0 

7.738 

24 

6  25  50.44 

9.3545 

N.19  32  52.4 

3.650 

24 

8  13    1.11 

9.1095 

N.14  48  57.8 

740^ 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  EIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Bight  Ascension. 

DUE 
forlm. 

Declination. 

Din*, 
for  1  m. 

Hoar. 

Eight  Ascension. 

Dift 
for  1  m. 

Declination. 

Diff. 
forlm. 

WED 

NESr 

>AY  29. 

THURSDAY  30. 

h     ID        s 

s 

O         I         II 

H 

h     m      h 

8 

O         1         II 

a 

0 

8  13    1.11 

2.1095 

N.14  48  57.8 

7.809 

0 

9    2  17.70 

9.0005 

N.ll  25  41.2 

9.055 

1 

8  15    7.53 

9.1045 

14  41    7.8 

7.863 

1 

9    4  17.61 

1.9965 

11  16  36.6 

9.097 

2 

8  17  13.65 

9.0996 

14  33  14.2 

7.994 

2 

9    6  17.28 

14996 

11    7  29.6 

9.138 

3 

8  19  19.48 

9.0947 

14  25  16.9 

7.985 

3 

9    8  16.72 

1.9886 

10  58  20.1 

9.178 

4 

8  21  25.01 

9.0898 

14  17  16.0 

8.045 

4 

9  10  15.92 

1.9847 

10  49    8.2 

9417 

5 

8  23  30.25 

9.0850 

14    9  11.5 

8.104 

5 

9  12  14.89 

1.9809 

10  39  54.0 

9.956 

6 

8  25  35.21 

9.0803 

14    1    3.5 

8.169 

6 

9  14  13.63 

1.9779 

10  30  37.5 

9.994 

7 

8  27  39.89 

9.0756 

13  52  52.1 

8419 

7 

9  16  12.15 

1.9734 

10  21  18.7 

9.331 

8 

8  29  44.28 

9.0709 

13  44  37.2 

8476 

8 

9  18  10.44 

14697 

10  11  57.8 

9467 

9 

8  31  48.39 

9.0669 

13  36  19.0 

8.330 

9 

9  20    8.51 

1*9661 

10    2  34.7 

9.403 

10 

8  33  52.22 

9.0615 

13  27  57.6 

8484 

10 

9  22    6.37 

1.9695 

9  53    9.5 

9.438 

11 

8  35  55,77 

9.0568 

13  19  32.9 

8.438 

11 

9  24    4.01 

1.9589 

9  43  42.2 

9.479 

12 

8  37  59.04 

9.0599 

13  11    5.0 

8.491 

12 

9  26    1.44 

1.9555 

9  34  12.9 

9.505 

13 

8  40    2.04 

9.0477 

13    2  34.0 

8.549 

13 

9  27  58.67 

1.9591 

9  24  41.6 

9.637 

14 

8  42    4.77 

9.0439 

12  53  59.9 

8£93 

14 

9  29  55.69 

1.9486 

9  15    8.4 

9.569 

15 

8  44    7.23 

9.0388 

12  45  22.8 

8.643 

15 

9  31  52.50 

14459 

9    5  33.3 

9.600 

16 

8  46    9.43 

9.0344 

12  36  42.8 

8.699 

16 

9  33  49.11 

1.9419 

8  55  56.4 

9.631 

17 

8  48  11.36 

9.0300 

12  27  59.8 

8.741 

17 

9  35  45.53 

1.9387 

8  46  17.6 

9.669 

18 

8  50  13.03 

9.0957 

12  19  13.9 

8.788 

18 

9  37  41.76 

1.9356 

8  36  37.0 

9.691 

19 

8  52  14.44 

9.0914 

12  10  25.2 

8.834 

19 

9  39  37.80 

1.9394 

8  26  54.7 

9.719 

20 

8  54  15.60 

9.0179 

12    1  33.8 

8.880 

20 

9  41  33.65 

1.9993 

8  17  10.8 

9.746 

21 

8  56  16.50 

9.0199 

11  52  39.6 

8496 

21 

9  43  29.32 

14963 

8    7  25.2 

9.773 

22 

8  58  17.15 

9.0087 

11  43  42.7 

8470 

22 

9  45  24.81 

14934 

7  57  38.0 

9.799 

23 

9    0  17.55 

9.0046 

11  34  43.2 

9.013 

23 

9  47  20.13 

14905 

7  47  495 

9.895 

24 

9    2  17.70 

9.0005 

N.U  25  41.2 

9.055 

24 

9  49  15.27 

1.9176 

N.  7  37  59.0 

9.850 

• 

PHASI 

28    OF 

TH1 

3  MOON. 

<£  Las 

•  Not 
3>  Fin 

t  Quari 
v  Mooi 
st  Quai 
1  Moon 

d 

.    17 

h      m 
6    57.9 

11    19.6 

20    41.7 

O  Ful 

14      2.7 

<£  Ape 
<£  Peri 

d       h 

5  iao 

1 

21    18.8 

13 
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GREENWICH  MEAN  TIME. 


LUNAB  DISTANCES. 


0 


6 


8 


12 


Name  and  Direction 
of  Object. 


13 


a  Arietis  W. 

Saturn  W. 

Aldebaran  W. 

Jupiter  W. 

Regulus  E. 

Spica  E. 

Sun  E. 

Saturn  W. 

Aldebaran  W. 

Jupiter  W. 

Spica  E. 

Sun  E. 

Aldebaran  W. 

J  c  PITER  W. 

Pollux  W. 

Spica  E. 

Sun  E. 

Aldebaran  W. 

Jupiter  W. 

Pollux  W. 

Spica  E. 

Sun  E. 

Jupiter  W. 

Pollux  W. 

Spica  E. 

Sun  E. 

Jupiter  W. 

Pollux  W. 

Regulus  W. 

Spica  E. 

Sun  E. 

Pollux  W. 

Regulus  W. 

Sun  E. 

Pollux  W. 

Regulus  W. 

Sun  E. 

Sun  W. 

a  Aquilro  E. 

Fomalhaut  E. 

a  Pegasi  E. 

Sun  W. 

a  Aquilae  E. 

Fomalhaut  E. 


Noon. 


O  /         // 

79  17  39 
60  24    5 

45  55  31 
23  29  28 

34  17  21 
87  46  15 

104  39  38 

72  52  26 

58  17    5 

35  52  5 
75  21  57 
93  15  19 

70  22  57 

48  0  34 
29  45  9 
63  14  4 
82    7  22 

82  17  49 

59  58  42 
40  58  24 

51  17  30 

71  10  46 

71  51    2 

52  22    7 

39  27  17 

60  20  30 

83  42  2 
63  51  29 

26  49  35 

27  38  46 

49  31  54 

75  26  45 
38  28  5 
38  40  55 

87    9  19 

50  17  31 
27  44    9 

17  41  1 
57    1  24 

85  29  42 
102  50  53 

29  31     4 

46  7  43 
74    2  15 


P.L. 

of 
Diff. 


9667 
8794 
9835 
9837 
9888 
9817 
3178 

9901 
9939 
9936 
9925 
3995 

3018 
9999 
3357 
3006 
3364 

3068 
3046 
3954 
3057 
3439 

3066 
3914 
3080 
3463 

3060 
3179 
3178 
3076 
3459 

3138 
3109 
3430 

3088 
3039 
3381 

3103 
3356 
3935 
9903 

3030 
3563 
3903 


m* 


80  50  40 
61  58  41 

47  29  13 

25  3  8 
32  44  47 
86  12  9 

103  13  2 

74  24  44 
59  48  35 
37  23  51 
73  50  10 
91  51  2 

71  52  48 
49  30  48 
31  8  15 
61  43  59 
80  44  47 

83  46  38 
61  27  58 
42  23  29 
49  48  28 
69  49  14 

73  19  53 

53  48  0 
37  58  43 
58  59  25 

85  11  1 
65  18  3 
28  16  10 

26  10  7 

48  10  44 

76  54  9 
39  56  12 
37  19  12 

88  37  43 
51  46  56 
26  21  31 

19  9  7 
55  38  19 

84  4  3 
101  18  37 

31  0  40 
44  48  28 

72  36  9 


P.L. 

of 
Diff. 


9608 
9849 
9848 
9909 
9831 
3193 

9919 
9950 
9936 
9937 
3307 

3095 
3006 
3336 

3014 
3399 

3079 
3050 
3947 
3069 
3444 

3066 
3909 
3081 
3464 

3057 
3175 
3166 
3073 
3456 

3133 
3095 
3494 

8083 
3030 
3373 

3094 
3373 
3330 
9691 

3091 
3607 
3904 


Vlh. 


// 


82  23  22 
63  32  58 
49  2  37 
26  36  34 

31  12  40 

84  38  22 
101  46  45 

75  56  47 

61  19  51 
38  55  24 

72  18  38 
90  26  59 

73  22  30 
51  0  53 

32  31  45 
60  14  4 
79  22  21 

85  15  22 

62  57  9 
43  48  42 
48  19  32 
68  27  47 

74  48  44 
55  13  58 
36  30  10 
57  38  21 

86  40  3 
66  44  42 
29  43  0 
24  41  25 
46  49  31 

78  21  39 
41  24  28 
35  57  23 

90    6  15 

53  16  31 
24  58  44 

20  37  24 

54  15  32 

82  38  18 
99  46    7 

32  30  27 
43  30  1 
71  10    4 


P.L. 

of 

Diff. 


9896 
9833 
9863* 
9859 
9931 
9846 
3909 

9934 
9961 
9946 
9948 
3330 

3039 

3013 
3319 
3033 
3400 

3076 
3054 
3343 
3066 
3448 

3066 
3905 
3083 
3465 

3054 
3170 
3155 
3071 
3454 

3196 
3087 
3419 

3075 
3033 
3366 

3084 
3391 
3815 
9883 

3013 
3657 
3305 


DP*. 


O  <        ti 

83  55  46 
65  6  56 
50  35  43 

28  9  45 

29  41  1 
83    4  54 

100  20  47 

77  28  36 
62  50  53 
40  26  45 
70  47  20 
89    3  11 

74  52  3 
52  30  50 
a3  55  35 

58  44  18 

78  0    5 

86  44  I 
64  26  15 

45  14     1 

46  50  41 

67  6  25 

76  17  35 
56  40  1 
35  1  38 
56  17  18 

88  9  10 

68  11  27 
31  10  3 
23  12  40 
45  28  15 

79  49  17 
42  52  54 
34  35  28 

91  34  55 
54  46  15 
23  35  49 

22  5  53 
52  53  5 
81  12  27 
98  13  25 

34  0  25 
42  12  28 

69  44     1 


P.L. 

of 

Diff. 


9910 


9676 
2871 
2954 


3225 

2935 
2971 
9955 
9959 
3339 

3039 
3019 
3303 
3039 
3408 

3078 
3056 
3936 

3069 
3453 

3066 

3903 
3081 
3465 

3051 
3165 
3145 
3068 
3451 

3130 
3078 
3413 

3068 

3015 
3359 

3075 
3411 
3311 
9879 

3003 

3713 
3909 


XIV. 


NOVEMBER,   1882. 


195 


GREENWICH  MEAN  TIME. 

• 

LUNAR  DISTANCES. 

5.4 

P.L. 

P.L. 

P.L. 

P.L 

of 

Name  and  Direction 

Midnight 

of 

XV*. 

of 

XVHP«. 

of 

XXI*. 

of 

of  Object. 

Dlff. 

Diff. 

Diff. 

Diff. 

O           1        II 

O           1         II 

O          in 

O          l        n 

1 

a  Arietig 

W. 

.85  27  52 

9924 

86  59  41 

99C6 

88  31  14 

9950 

90    2  30 

9969 

Saturn 

W. 

66  40  36 

9650 

68  13  59 

9864 

69  47    4 

9876 

71   19  53 

9889 

Aldebnran 

w. 

52    8  32 

9890 

53  41     4 

9909 

55  13  20 

9915 

56  45  20 

9997 

• 

Jupiter 

w. 

29  42  41 

9889 

31   15  23 

9693 

32  47  51 

9904 

34  20    5 

9915 

Regulus 

E. 

28    9  50 

9977 

26  39    9 

3003 

25    9    0 

3130 

23  39  24 

9060 

Spies 

E. 

81  31  44 

9874 

79  58  52 

9687 

78  26  17 

9901 

76  53  59 

9913 

Sun 

E. 

98  55    7 

3939 

97  29  44 

3954 

96    4  39 

3969 

94  39  51 

9989 

2 

Saturn 

W. 

79    0  11 

9945 

80  31  33 

9954 

82    2  43 

9964 

83  33  41 

9979 

Aldebaran 

W. 

64  21  42 

9981 

65  52  18 

9991 

67  22  42 

3000 

68  52  55 

3009 

Jupiter 

W. 

41  57  54 

9965 

43  28  51 

9974 

44  59  36 

9983 

46  30  10 

9991 

Spica 

E. 

69  16  16 

9969 

67  45  25 

9979 

66  14  46 

9989 

64  44  19 

9998 

Sun 

E. 

87  39  36 

3343 

86  16  14 

3354 

84  53    5 

3365 

83  30    8 

9374 

3 

Aldebaran 

W. 

76  21  27 

3046 

77  50  43 

3059 

79  19  52 

9057 

80  48  54 

9063 

Jupiter 

W. 

54    0  39 

3036 

55  30  20 

3031 

56  59  54 

9037 

58  29  21 

9049 

Pollux 

W. 

35  19  43 

3991 

36  44    5 

3980 

38    8  40 

3970 

39  33  27 

3961 

Spica 

E. 

57  14  41 

3035 

55  45  12 

3049 

54  15  51 

3047 

52  46  37 

3053 

Sun 

E. 

76  37  58 

3415 

75  15  59 

3493 

73  54    8 

3499 

72  32  24 

3434 

4 

Aldebaran 

W. 

88  12  37 

3089 

89  41     9 

3084 

91    9  38 

9087 

92  38    4 

9088 

Jupiter 

W. 

65  55  18 

3060 

67  24  17 

3061 

68  53  14 

3063 

70  22    9 

3065 

Pollux 

W. 

46  39  27 

3931 

48    4  59 

3997 

49  30  36 

3999 

50  56  19 

3918 

Spica 

E. 

45  21  54 

3073 

43  53  11 

3075 

42  24  31 

3077 

40  55  53 

3078 

Sun 

E. 

65  45    8 

3455 

64  23  54 

3459 

63    2  44 

9461 

61  41  36 

3463 

5 

Jupiter 

W. 

77  46  26 

3065 

79  15  18 

3065 

80  44  11 

9064 

82  13    5 

3061 

Pollux 

W. 

58    6    8 

3198 

59  32  20 

3193 

60  58  38 

9188 

62  25    1 

3184 

Spica 

E. 

33  33    5 

3081 

32    4  32 

3080 

30  35  58 

3079 

29    7  23 

3078 

Sun 

E. 

54  56  15 

3465 

53  35  12 

3464 

52  14    8 

9463 

50  53    2 

3461 

6 

Jupiter 

W. 

89  38  19 

3047 

91    7  33 

3044 

92  36  51 

9040 

94    6  14 

9035 

i 

Pollux 

W 

69  38  18 

3160 

71     5  15 

3155 

72  32  18 

9149 

73  59  28 

3143 

Regulus 

W. 

32  37  18 

3130 

34    4  44 

31S7 

35  32  21 

3119 

37    0    8 

3110 

Spica 

E. 

21  43  51 

3065 

20  14  59 

3061 

18  46    2 

3058 

17  17     1 

3054 

Sun 

E. 

44    6  56 

3447 

42  45  33 

3443 

41  24    5 

3439 

40    2  33 

3434 

7 

Pollux 

W. 

81  17    2 

3114 

82  44  55 

3108 

84  12  55 

3101 

85  41    3 

9095 

Regulus 

W. 

44  21  30 

3070 

45  50  16 

3063 

47  19  11 

9055 

48  48  16 

3047 

Sun 

E. 

33  13  26 

3407 

31  51  17 

3401 

30  29    2 

9994 

29    6  39 

3388 

8 

Pollux 

W. 

93    3  44 

3061 

94  32  41 

3055 

96    1  46 

9047 

97  31    0 

9041 

Regulus 

W. 

56  16    9 

9007 

57  46  13 

9998 

59  16  28 

9990 

60  46  53 

9981 

Sun 

E. 

22  12  46 

3351 

20  49  34 

3344 

19  26  13 

1 

9335 

18    2  42 

3397 

12 

Sun 

W. 

23  34  33 

3066 

25    3  24 

3057 

26  32  26 

9048 

28    1  39 

3039 

a  Aquilee 

E. 

51  31     1 

3434 

50    9  23 

3461 

48  48  15 

9490 

47  27  40 

3595 

Fomalhaut 

E. 

79  46  31 

3908 

78  20  31 

3904 

76  54  27 

3803 

75  28  21 

9903 

aPegasi 

E. 

96  40  30 

9669 

95    7  23 

9654 

93  34    5 

9845 

92    0  35 

9835 

13 

Sun 

W. 

35  30  35 

9993 

37    0  56 

9965 

38  31  28 

9975 

40    2  12 

9966 

a  Aquito 

E. 

40  55  55 

3777 

39  40  29 

3851 

38  26  19 

3933 

37  13  33 

4099 

Fomalhaut 

E. 

68  18    2 

3913 

66  52    8 

3918 

65  26  20 

9995 

64    0  41 

9934 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

of  the 
mth. 

Name  and  Direction 

Noon. 

P.L. 
of 

np». 

P.L. 
of 

VP>. 

P.L. 
of 

DP*. 

1 

P.L. 
of 

£3 
13 

of  Object. 

Diff. 

Diff. 

Diff. 

Diff 

cc  Pegasi 

E. 

O           1         II 

90  26  53 

9897 

Q           1        II 

88  53    0 

9819 

87  18  57 

9811 

Oil' 

85  44  44 

9604 

14 

Sun 

W. 

4i  as  7 

9958 

43    4  13 

9948 

44  35  31 

9939 

46    7    0 

9930 

Fomalhaut 

E. 

62  35  12 

3944 

61    9  55 

3956 

59  44  52 

3970 

58  20    6 

•WD 

a  Pegasi 

E. 

77  51  13 

9769 

76  16    4 

9769 

74  40  46 

9756 

73    5  21 

9750 

15 

Sun 

W. 

53  47  20 

9884 

55  19  59 

9875 

56  52  50 

9866 

58  25  53 

9856 

Venus 

W. 

26    3    1 

9734 

27  38  56 

9704 

29  15  30 

9676 

30  52  39 

9655 

Fomalhaut 

E. 

51  21  54 

3408 

49  59  47 

3443 

48  38  19 

3463 

47  17  36 

3598 

a  Pegasi 

E. 

65    6  34 

9799 

63  30  32 

9795 

61  54  25 

9799 

60  18  J5 

9791 

16 

Sun 

W. 

66  14    8 

9810 

• 

67  48  23 

9800 

69  22  51 

9791 

70  57  31 

9781 

Venus 

W. 

39    5  39 

9559 

40  45  30 

9543 

42  25  44 

9597 

44    6  19 

9519 

Fomalhaut 

E. 

40  48  38 

3859 

39  34  37 

3956 

38  22  14 

4067 

37  11  40 

4193 

a  Pegasi 

E. 

52  17    7 

9799 

50  40  57 

9796 

49    4  52 

9739 

47  28  54 

9738 

a  Arietis 

E. 

94  51  16 

9595 

93  10  37 

9516 

91  29  46 

9507 

89  48  43 

9498 

17 

Sun 

W. 

78  53  59 

9734 

80  29  54 

9794 

82    6    2 

9714 

83  42  23 

2705 

Venus 

W. 

52  34  21 

9443 

54  16  54 

9430 

55  59  46 

9417 

57  42  56 

9405 

a  Arietis 

E. 

81  20  23 

9455. 

79  38    7 

9447 

77  55  39 

9439 

76  13    0 

9431  ; 

Saturn 

E. 

98  44  53 

9389 

97    0  53 

9374 

95  16  41 

9365 

93  32  16 

9357 

18 

Sun 

W. 

91  47  16 

9657 

93  24  53 

9649 

95    2  42 

9640 

96  40  43 

9630 

Venus 

W. 

66  23    8 

9346 

68    8     I 

9334 

69  53  li 

9393 

71  38  37 

9319 

a  A  quite 

W. 

35  35  33 

3783 

36  50  53 

3658 

38    8  25 

3548 

39  27  56 

3450 

a  Arietis 

E. 

67  36  55 

9393 

65  53  10 

9366 

64    9  15 

9379 

62  25  10 

9373 

Saturn 

E. 

84  47    2 

9313 

83     1  21 

9304 

81  15  28 

9996 

79  £9  22 

9987 

Aldebaran 

E. 

100  41  49 

9345 

98  56  55 

9336 

97  11  48 

9397 

95  26  28 

9319 

19 

Sun 

W. 

104  53  53 

9587 

106  33    6 

9578 

108  12  31 

9570 

109  52    7 

9569 

Venus 

W. 

80  29  43 

9960 

82  16  42 

9950 

84    3  55 

9941 

85  51  22 

9931 

a  Aquiloe 

W. 

46  29  53 

3090 

47  58  15 

3038 

49  27  41 

9089 

50  58    7  1 

9945 

a  Arietis 

E. 

53  42  36 

9346 

51  57  43 

9349 

50  12  45 

9339 

48  27  42 

9337 

Saturn 

E. 

70  35  52 

9947 

68  48  35 

9939 

67     1    6 

9933 

65  13  27 

2925 

Aldebaran 

E. 

86  36  46 

9978 

84  50  14 

9970 

83    3  31 

9963 

81  16  37, 

9956 

Jupiter 

E. 

107  47  53 

9945 

106    0  32 

9937 

104  13    0 

9999 

102  25  16 

2C22 

20 

Sun 

W. 

118  12  44 

9597 

119  S3  20 

9590 

121  34    5 

9514 

123  14  59 

9508 

Venus 

W. 

94  51  58 

9188 

96  40  43 

9181 

98  29  39 

9174 

100  18  46 

9167 

aAqtiilffi 

W. 

58  42  46 

9776 

60  17  45 

9750 

61  53  19 

9796 

63  29  24 

2704 

a  Arietis 

E. 

39  42    0 

9339 

37  56  57 

9344 

36  12     1 

9350 

34  27  15 

3359 

Saturn 

E. 

56  12  35 

9199 

54  23  56 

9187 

52  35    9 

9181 

50  46  13 

9176 

Aldebaran 

E. 

72  19  31 

9993 

70  31  37 

9917 

68  43  35 

9911 

66  55  24 

9906 

Jupiter 

E. 

93  23  55 

9188 

9J  35    9 

9189 

89  46  14 

9176 

87  57  10 

9170 

21 

n  Aquilre 

W. 

71  36  18 

9699 

73  14  43 

9610 

74  53  24 

9600 

76  32  19 

9591 

Fomalhaut 

W. 

45    6  55 

3917 

46  32  44 

3159 

47  59  51 

3094 

49  28    8 

3049 

Saturn 

E. 

41  39  53 

9157 

39  50  21 

9154 

38    0  44 

9159 

36  11    4 

9151 

Aldebaran 

E. 

57  52  50 

9186 

56    4    2 

9184 

54  15  11 

9189 

52  26  17 

9180 

Jupiter 

E. 

78  49  58 

9149 

77    0  13 

9145 

75  10  23 

9143 

73  20  29 

9140 

Pollux 

E. 

100  13  15 

9960 

98  26  17 

9956 

96  39  13 

9953 

94  52    4 

9950 

22 

Fomalhaut 

W. 

57    3  35 

9654 

58  36  53 

9898 

60  10  44 

9805 

61  45    6 

9784 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

P.L. 

P.L. 

P.L. 

P.L. 

Name  and  Direction 

Midnight. 

of 

XVh. 

of 

xvm* 

of 

XXI*. 

of 

£3 
ft 

13 

of  Ohjeet. 

^7 

Diff. 

Diff. 

Diff. 

Diff. 

a  Pegasi 

E. 

Si  10  21 

9796 

O           1        II 

82  35  48 

9788 

O           l         II 

81     1     5 

9789 

O          I         li 

79  26  13 

9775 

14 

Son 

W. 

47  38  41 

8991 

49  10  33 

9919 

50  42  37 

9909 

52  14  53 

9894 

Fomalhaut 

E. 

56  55  38 

3305 

55  31  32 

3335 

54    7  50 

3350 

52  44  36 

3378 

a  Pegasi 

E. 

71  29  48 

9746 

69  54    9 

9741 

68  18  23 

9736 

66  42  31 

9733 

15 

Sun 

W. 

59  59    8 

9847 

61  32  35 

9838 

63    6  14 

9898 

64  40    5 

9819 

Venus 

W. 

32  30  20 

9639 

34    8  31 

9619 

35  47    9 

9594 

37  26  12 

9577 

Fomalhaut 

E. 

45  57  43 

3579 

44  38  46 

3636 

43  20  51 

3709 

42    4    6 

3775 

aPegasi 

E. 

58  42    3 

9719 

57    5  49 

9719 

55  29  34 

9719 

53  53  20 

9790 

16 

Sun 

W. 

72  32  24 

9779 

74    7  29 

9763 

75  42  46 

9753 

77  18  16 

9743 

Venus 

W. 

45  47  16 

9497 

47  28  33 

9483 

49  10  10 

9470 

50  52    6 

9456 

Fomalhaut 

E. 

36    3    7 

4336 

34  56  48 

4503 

33  52  59 

4697 

32  51  57 

4931 

a  Pegasi 

E. 

45  53    4 

9746 

44  17  25 

9756 

42  42    0 

9770 

41    6  53 

9785 

a  Arietis 

E. 

88    7  27 

9489 

86  25  59 

9481 

84  44  19 

9479 

83    2  27 

9464 

17 

Sun 

W. 

85  18  56 

9695 

86  55  42 

9686 

88  32  41 

9677 

90    9  52 

9667 

Venus 

W. 

59  26  24 

9393 

61  10    9 

9380 

62  54  12 

9368 

64  38  32 

9357 

a  Arietis 

E. 

74  30    9 

9493 

72  47    7 

9415 

71    3  54 

9408 

69  20  30 

9400 

Saturn 

E. 

91  47  39 

9348 

90    2  49 

9339 

88  17  46 

9330 

86  32  30 

9399 

18 

Sun 

W. 

98  18  57 

9691 

99  57  23 

9619 

101  36    1 

9604 

103  14  51 

9595 

Venus 

W. 

73  24  19 

9301 

75  10  17 

9991 

76  56  30 

9980 

78  42  59 

9970 

a  Aqiiilss 

W. 

40  49  16 

3369 

42  12  16 

3983 

43  36  47 

3919 

45    2  42 

3148 

a  Arietis 

E. 

60  40  56 

9366 

58  56  33 

9360 

57  12    1 

9355 

55  27  22 

9350 

Saturn 

E. 

77  43    4 

9979 

75  56  34 

9971 

74    9  52 

9963 

72  22  58 

9955 

Aldebaran 

E. 

93  40  56 

9311 

91  55  12 

9309 

90    9  15 

9994 

88  23    6 

9986 

19 

Sun 

W. 

111  31  54 

9555 

113  11  51 

9547 

114  51  59 

9540 

116  32  17 

9533 

Venus 

W. 

87  39    3 

9993 

89  26  57 

9913 

91   15    5 

9905 

93    3  25 

9196 

a  Aquilee 

W. 

52  29  29 

9905 

54     1  42 

3869 

55  34  41 

9835 

57    8  24 

9805 

a  Arietis 

E. 

46  42  36 

9335 

44  57  27 

9334 

43  12  17 

9334 

41  27    7 

9336 

Saturn 

E. 

63  25  37 

9918 

61  37  37 

9911 

59  49  26 

9904 

58     1    5 

9198 

Aldebaran 

E. 

79  29  32 

9949 

77  42  17 

9941 

75  54  51 

9935 

74    7  16 

9399 

Jupiter 

E. 

100  37  21 

9914 

98  49  15 

9907 

97    0  58 

9900 

95  12  31 

9194 

20 

Sun 

W. 

124  56    1 

9503 

126  37  10 

9498 

128  18  26 

9493 

129  59  49 

9489 

Venus 

W. 

102    8    3 

9161 

103  57  30 

9155 

105  47    6 

9149 

107  36  51 

9143 

a  AquiUe 

W. 

65    5  58 

9684 

66  42  59 

9666 

68  20  24 

9650 

69  58  11 

9635 

a  Arietis 

E. 

32  42  42 

9371 

30  58  26 

9367 

29  14  33 

9408 

27  31    9 

9439 

Saturn 

E. 

48  57  10 

9179 

47    8    0 

9167 

45  18  43 

9164 

43  29  21 

9160 

Aldebaran 

E. 

65    7    6 

9909 

63  18  41 

9198 

61  30  10 

9194 

59  41  33 

9190 

Jupiter 

E. 

86    7  58 

9165 

84  18  38 

9161 

82  29  11 

9157 

80  39  38 

9153 

21 

a  AquilsB 

W. 

78  11  26 

9583 

79  50  44 

9577 

81  30  10 

9579 

83    9  43 

9569 

Fomalhaut 

W. 

50  57  29 

9995 

52  27  48 

9954 

53  58  58 

9917 

55  30  55 

8883 

Saturn 

E. 

34  21  22 

9149 

32  31  38 

9149 

30  41  53 

9150 

28  52  10 

9159 

Aldebaran 

E. 

50  37  20 

9179 

48  48  21 

9179 

46  59  22 

9179 

45  10  23 

9179 

Jupiter 

E. 

71  30  31 

9138 

69  40  30 

9137 

67  50  27 

9136 

66    0  23 

9136 

Pollux 

E. 

93    4  51 

9947 

91  17  34 

9946 

89  30  15 

9945 

87  42  54 

9344 

." 

Fomalhaut 

W. 

63  19  55 

9766 

64  55    7 

9751 

66  30  39 

9738 

68    6  29 

9797 
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XVII. 


GREENWICH  MEAN  TIME, 

I 

LUNAR  DISTANCES, 

i 

i 

i 

of  tbe 
mth. 

P.  L. 

P.L. 

P.L. 

P.L. 

Name  and  Direction 

Noon. 

of 

mh. 

of 

Vlh. 

of 

DP*- 

of 

22 

of  Object. 

Diff. 

Diff. 

Diff. 

Diff 

a  Pegasi 

W. 

O          i         II 

37    2  53 

8576 

O           1         II 

38  42  21 

9545 

O          i         II 

40  22  32 

9518 

O           1         II 

42    3  20 

9494 

Aldebaran 

E. 

43  21  24 

2180 

41  32  27 

9183 

39  43  34 

9186 

37  54  45 

9189 

J  UPITER 

E. 

64  10  18 

2136 

62  20  13 

9136 

60  30    8 

9137 

58  40    5 

9138 

Pollux 

E. 

85  55  32 

9346 

84    8  11 

9945 

82  20  51 

9947 

80  33  34 

9949 

23 

Fomalhaut 

W. 

69  42  33 

9718 

71  18  49 

9711 

72  55  14 

9706 

74  31  46 

9703 

a  Pegasi 

W. 

50  33  59 

9434 

52  17    0 

2417 

54    0  11 

9411 

55  43  30 

9407 

Jupiter 

E. 

49  30  42 

9155 

47  41     6 

9159 

45  51  37 

9165 

44    2  16 

9171  ' 

Pollux 

E. 

71  38  19 

9971 

69  51  37 

9978 

68    5    5 

9986 

66  18  45 

2295  j 

Regulus 

E. 

108  12  48 

9900 

106  24  20 

9904 

104  35  58 

2208 

102  47  43 

9914 

24 

Fomalhaut 

W. 

82  34  57 

9706 

84  11  26 

9713 

85  47  48 

9790 

87  24     1 

9799 

a  Pegasi 

W. 

64  20  50 

9406 

66    4  14 

9419 

67  47  32 

9416 

69  30  44 

9423 

Jupiter 

E. 

34  58  12 

9913 

33  10    2 

9999 

31  22    7 

9933 

29  34  28 

9945 

Pollux 

E. 

57  30  34 

9349 

55  45  46 

9363 

54     1   18 

9378 

52  17  12 

9395; 

Regulus 

E. 

93  48  41 

9948 

92     1  25 

9957 

90  14  22 

9966 

88  27  32 

2976 

25 

a  Pegasi 

W. 

78    4  18 

9463 

79  46  23 

9474 

81  28  13 

9485 

83    9  48 

9496 

a  Arietis 

W. 

34  26  14 

9460 

36    8  24 

9460 

37  50  34 

9469 

39  32  41 

9465 

Pollux 

E. 

43  43    8 

9497 

42     1  50 

9599 

40  21    7 

9549 

38  41     2 

9580, 

Regulus 

E. 

79  37  11 

9331 

77  51  57 

9344 

76    7    1 

9357 

74  22  24 

9371 

26 

a  Pegasi 

W. 

91  33  16 

9565 

93  12  59 

9581 

94  52  20 

2596 

96  31  20 

1 

2613 

a  Arietis 

W. 

48     1  16 

9504 

49  42  23 

9515 

51  23  16 

9596 

5-1    3  53 

9538; 

Saturn 

W. 

30  43     1 

9405 

32  26  28 

9419 

34    9  36 

9432 

35  52  25 

9446 

Regulus 

E. 

65  44  20 

9443 

64     1  46 

9459 

62  19  35 

2475 

60  37  46 

9499 

27 

a  Arietis 

W. 

61  22  36 

9604 

63     1  25 

9619 

64  39  54 

9633 

66  18    4 

9649 

Saturn 

\v. 

44  21  14 

9534 

46     1  54 

9539 

47  42  13 

2554 

49  22  11 

9570 

Aldebaran 

w. 

27  53  47 

9585 

29  33    3 

9596 

31  12    3 

2610 

32  50  45 

2693 

Regulus 
Spica 

E. 

52  14  33 

9577 

50  35    6 

9594 

48  56    3 

9619 

47  17  25 

9633 

E. 

105  55  17 

9542 

104  15    2 

9558 

102  35    9 

9574 

100  55  38 

9591 

28 

a  Arietis 

W. 

74  23  47 

9795 

75  59  54 

9740 

77  35  41 

9755 

79  11     8 

9771 

Saturn 

W. 

57  36  28 

9651 

59  14  14 

9666 

60  51  39 

9683 

62  28  43 

9698 

Aldebaran 

W. 

40  59  36 

9694 

42  36  24 

9708 

44  12  53 

9793 

45  49    2 

9739, 

Jupiter 

W. 

20  46  36 

2675 

22  23  50 

9684 

24    0  rl 

2695 

25  37  37 

9708 

Regulus 

E. 

39  10  39 

9738 

37  34  36 

9748 

35  59    0 

9769 

34  23  52 

9790  1 

Spica 

E. 

92  43  40 

9672 

91     6  23 

9688 

89  29  27 

9704 

87  52  52 

9720  . 

29 

a  Arietis 

W. 

87    3  22 

9846 

88  36  50 

9660 

90  10    0 

9875 

91  42  51 

1 

9889 

Saturn 

W. 

70  28  51 

9774 

72    3  53 

9788 

73  38  36 

9803 

75  13    0 

9817 

Aldebaran 

W. 

53  44  51 

9811 

55  19    4 

9835 

56  52  59 

2839 

58  26  36 

9853 

Jupiter 

W. 

a3  37  13 

9773 

35  12  16 

9786 

36  47    2 

9799 

38  21  31 

2813 

Spica 

E. 

79  55  1 1 

9797 

78  20  39 

9811 

76  46  C6 

2835 

75  12  31 

2*40 

Sun 

E. 

124  54  31 

3161 

123  27  35 

3177 

122    0  58 

3192 

120  34  39 

3908 

30 

Saturn 

W. 

83    0  36 

9883 

84  33  18 

9894 

86    5  44 

9906 

87  37  55 

9917 

Aldebaran 

W. 

66  10  23 

9918 

67  42  19 

2999 

69  14     1 

9940 

70  45  29 

2951 

Jupiter 

W. 

46    9  49 

9873 

47  42  42 

2885 

49  15  20 

9896 

50  47  44 

2907 

Pollux 

W. 

25  54  45 

3365 

27  17  41 

3332 

28  41  15 

3306 

30    5  20 

VMM 

jam 

Spica 

E. 

67  27  24 

9905 

&5  55  12 

2918 

64  23  16 

9930 

62  51  35 

9941 

Sun 

E. 

113  27  33 

3980 

112    2  58 

3993 

1 10  38  38 

3306 

109  14  33 

3319 

XVIII. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

9 

w  .a 

P.L. 

P.L. 

P.L. 

P.L. 

** 

"3  § 

Name  and  Direction 

Midnight 

of 

xv*. 

of 

XVHlb 

of 

XXI*. 

of 

£3 
22 

of  Object. 

Diflf. 

Diff. 

Diff. 

Diff. 

a  Pegasi 

W. 

o       /       // 

43  44  41 

9475 

O          l         II 

45  26  29 

9458 

O           /         // 

47    8  41 

9445 

Oil* 

48  51  12 

9433 

Aldebaran 

E. 

36    6    1 

9194 

34  17  24 

9199 

32  28  55 

9204 

30  40  35 

9919 

Jupiter 

E. 

56  50    4 

9140 

55    0    6 

9143 

53  10  13 

2147 

51  20  25 

9150 

Pollux 

E. 

78  46  20 

9959 

76  59  10 

9956 

75  12    6 

2961 

73  25    9 

9366 

23 

Fomalhaut 

W. 

76    8  24 

9700 

77  45    4 

9700 

79  21  44 

2701 

80  58  22 

9704 

a  Pegasi 

W. 

57  26  55 

9404 

59  10  24 

9403 

60  53  54 

9404 

62  37  23 

9405 

Jupiter 

E. 

42  13    5 

9178 

40  24    4 

9185 

38  35  14 

9193 

36  46  36 

9909 

Pollux 

E. 

64  32  38 

9304 

62  46  44 

9313 

61     1     4 

9394 

59  15  40 

2337 

Regulus 

E. 

100  59  36 

9919 

99  11  37 

9996 

97  23  48 

9933 

95  36    9 

2940 

24 

Fomalhaut 

W. 

89    0    3 

9738 

90  35  52 

9749 

92  11  27 

9761 

93  46  46 

2774 

a  Pegasi 

VV. 

71  13  48 

9498 

72  56  43 

9436 

74  39  27 

9444 

76  21  59 

2453 

Jupiter 

E. 

27  47    7 

9956 

26    0    5 

9979 

24  13  21 

9987 

22  27    6 

2304 

Pollux 

E. 

50  33  30 

9419 

48  50  13 

9431 

47    7  22 

2451 

45  25    0 

2472 

Regulus 

E. 

86  40  57 

9986 

84  54  37 

9996 

83    8  32 

2307 

81  22  43 

9319 

25 

a  Pegasi 

W. 

84  51     7 

9509 

86  32    8 

9599 

88  12  50 

9536 

89  53  13 

9551 

a  Arietis 

W. 

41  14  43 

9471 

42  56  37 

9477 

44  38  22 

2486 

46  19  55 

9494 

Pollux 

E. 

37    1  39 

9619 

35  23    1 

9649 

33  45  12 

9689 

32    8  18 

2734 

Regulus 

E. 

72  38    7 

9384 

70  54  10 

9398 

69  10  33 

9419 

67  27  16 

2497 

26 

a  Pegasi 

W. 

98    9  57 

9630 

99  48  11 

9647 

101  26    2 

9665 

103    3  29 

2684 

a  Arietis 

W. 

54  44  13 

9551 

56  24  16 

9564 

58    4     1 

9577 

59  43  28 

9591 

Saturn 

W. 

37  34  54 

9461 

39  17    2 

9477 

40  58  4b 

9499 

42  40  12 

9508 

Regulus 

E. 

58  56  21 

9508 

57  15  19 

9595 

55  34  40 

9549 

53  54  25 

9559 

27 

a  Arietis 

W. 

67  55  53 

9663 

69  33  22 

9678 

71  10  31 

2694 

72  47  19 

2709 

Saturn 

W. 

51     1  47 

9587 

52  41    0 

9603 

54  19  51 

9619 

55  58  20 

2635 

Aldebaran 

W. 

34  29    9 

9636 

36    7  15 

9650 

37  45    2 

2665 

39  22  29 

9680 

Regulus 

E. 

45  39  13 

9650 

44    1  26 

9669 

42  24    4 

2688 

40  47    8 

2708 

Spica 

E. 

99  16  30 

2607 

97  37  44 

9693 

95  59  20 

9640 

94  21  19 

2656 

28 

a  Arietis 

W. 

80  46  14 

9786 

82  21     0 

9801 

83  55  27 

2816 

85  29  34 

2831 

Saturn 

W. 

64    5  25 

9713 

65  41  47 

9799 

67  17  48 

2744 

68  53  29 

2759 

Aldebaran 

W. 

47  24  50 

9753 

49    0  19 

9768 

50  35  29 

2783 

52  10  19 

2797 

Jupiter 

W. 

27  14    6 

9790 

28  50  19 

9734 

30  26  14 

2747 

32    1  52 

2760 

Regulus 

E. 

32  49  11 

9819 

31  14  59 

9835 

29  41  17 

2859 

28    8    6 

2885 

Spica 

E. 

86  16  39 

9736 

84  40  47 

9751 

83    5  15 

2766 

81  30    3 

2789 

29 

a  Arietis 

W. 

93  15  24 

9903 

94  47  39 

9916 

96  19  37 

2931 

97  51   17 

2943 

Saturn 

W. 

76  47    6 

9831 

78  20  54 

9844 

79  54  25 

2857 

81  27  39 

'2870 

Aldebaran 

W. 

59  59  55 

9866 

61  32  57 

9880 

63    5  42 

2892 

64  38  11 

9905 

Jupiter 

W 

39  55  43 

9635 

41  29  39 

9638 

43    3  18 

9850 

44  36  41 

9869 

Spica 

E. 

73  38  55 

9854 

72    5  37 

9867 

70  32  36 

9880 

68  59  52 

9893 

Sun 

E. 

119    8  39 

3993 

117  42  57 

3937 

116  17  32 

3959 

114  52  24 

3266 

30 

Saturn 

W. 

89    9  52 

9998 

90  41  35 

9939 

92  13    5 

9949 

93  44  22 

2959 

Aldebaran 

W. 

72  16  43 

9969 

73  47  43 

9973 

75  18  29 

2983 

76  49    3 

2992 

Jupiter 

W. 

52  19  54 

9917 

53  51  51 

9997 

55  23  35 

2937 

56  55    7 

2946 

Pollux 

W. 

31  29  50 

3966 

32  54  41 

3959 

34  19  49 

3941 

35  45  10 

3931 

Spicn 

E. 

61  20    8 

9959 

59  48  55 

9963 

58  17  56 

2973 

56  47    9 

2989 

Sun 

E. 

107  50  43 

3331 

106  27    7 

3349 

105    3  44 

3352 

103  40  33 

33C4 
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DECEMBER,   1882. 


I. 


AT  GREENWICH  APPARENT  NOON. 


1 
Is 

a 

O 


Frid. 
Sat. 

Sun. 

Mon. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat. 

Sun. 
Mon. 
Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

Sun. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

Sun. 

Mon. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat. 

Sun. 

Mon. 


g 

o 


© 


1 

2 
3 

4 
5 
6 

7 

8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


THE  SUN'S 


Apparent 
Bight  Ascension. 


h      m      s 

16  30  9.98 
16  34  29.57 
16  38  49.81 

16  43  10.67 
16  47  32.12 
16  51  54.15 

16  56  16.70 

17  0  39.75 
17  5  3.27 

17  9  27.23 
17  13  51.60 
17  18  16.35 

17  22  41.42 
17  27  6.79 
17  31  32.43 

17  35  58.30 
17  40  24.36 
17  44  50.58 

17  49  16.93 
17  53  43.38 

17  58  9.88 

18  2  36.42 
18  7  2.95 
18  11  29.44 

18  15  55.86 
18  20  22.19 
18  24  48.41 

18  29  14.49 
18  33  40.38 
18  38  6.07 
18  42  31.51 


Diff.  for 
lHour. 


8 

10.802 
10.830 
10.856 

10.881 
10.905 
10.9$) 

10.950 
10.970 
10.989 

11.007 
11.023 
11.037 

11.050 
11.062 
11.073 

11.082 
11.090 
11.096 

11.100 
11.103 
11.105 

11.106 
11.104 
11.102 

11.099 
11.095 
11.089 

11.083 
11.075 
11.065 
11.054 


18  46  56.68|  11.043  S.23     0  49.9 


Apparent 
Declination. 


S.21  50  50.5 

21  59  53.1 

22  8  30.3 

22  16  41.8 

22  24  27.4 

22  31  46.7 

22  38  39.7 

22  45  6.1 

22  51  5.5 

22  56  37.9 

23  1  43.1 
23  6  20.8 

23  10  31.0 

23  14  13.5 

23  17  28.2 

23  20  14.9 

23  22  33.6 

23  24  24.2 

23  25  46.6 

23  26  40.8 

23  27  6.7 

23  27  4.4 

23  26  33.7 

23  25  34.8 

23  24  7.6 

23  22  12.1 

23  19  48.4 

23  16  56.6 

23  13  36.8 

23  9  49.0 

23  5  33.3 


Diff.  for 
lHoar. 


-23.13 
22.07 
21.01 


19.93 
18.85 
17.75 

16.65 
15.53 
14.40 

13.27 
12.13 
10.98 

9.83 
8.67 
7.51 

6.36 
5.18 
4.01 

2.84 
1.67 
0.49 

0.69 
1.87 
3.05 

4.23 

5.40 
6.57 

7.75 

8.91 

10.07 

11.23 


Semi- 
diameter. 


it 


6  15.98 

6  16.12 

6  16.26 

6  16.39 

6  16.52 

6  16.65 

6  16.77 

6  16.89 

6  17.01 

6  17.12 

6  17.23 

6  17.33 

6  17.43 

6  17.53 

6  17.62 

6  17.71 

6  17.80 

6  17.88 

6  17.95 

6  18.02 

6  18.08 

6  18.14 

6  18.19 

6  18.24 


6 
6 


18.28 
18.31 
6  18.34 


6  18.36 

6  18.37 

6  18.38 

6  18.38 


+  I2.39i  16  18.38 


Sidereal 
Time  of 

Semi- 
diametei 
Passing 
Meridian 


70.32 
70.40 
70.48 

70.56 
70.64 
70.71 

70.78 
70.84 
70.90 

70.96 
71.01 
71.06 

71.10 
71.14 
71.18 

71.21 
71.24 
71.26 

71.28 
71.29 
71.30 

71.30 
71.30 
71.29 

71.28 
71.27 
71.25 

71.22 
71.19 
71.16 
71.12 

71.08 


Equation  of 

Time, 

to  be 
Subtracted 

from 


Added  to 

Apparent 

Time. 


m       a 

10  45.94 

10  22.96 

9  59.34 

9  35.11 
9  10.29 

8  44.88 

8  18.96 
7  52.55 
7  25.65 

6  58.32 
6  30.59 
6    2.47 

5  34.03 
5  5.30 
4  36.30 

4  7.06 
3  37.64 
3     8.06 

2  38.35 

2  8.54 
1  38.68 

1  8.78 
0  38.a9 
0     9.04 


0  20.75 

0  50.44 

1  20.02 

1  49.45 

2  18.71 

2  47.77 

3  16.57 

3  45.11 


Dint /or 
1  Hoar. 


a 
0.943 

0.970 

0.997 


.022 
.046 
.069 

.090 
.110 
.126 

.146 
.162 
.177 

.190 
.202 
.213 

.222 
.229 
.235 

.239 
.243 
.244 

.245  ; 

.243 

.242 

.238 
.234 
.229 

.223 
.214 
.204 
.194 


1.182 


Note.— The  mean  time  of  semidiameter  parsing  may  be  found  by  subtracting  0M9  from  the  sidereal  time. 
The  sign  —  prefixed  to  the  hourly  change  of  declination  indicates  that  south  declinations  are  increasing;  the 
sign  -f-  indicates  that  south  declinations  are  decreasing. 
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201 


AT  GREENWICH  MEAN  NOON. 


Frid. 
Sat 

Sun. 

Mon. 

Tues. 
Wed. 

Thur. 

Frid. 

Sat. 

StTN. 

Mon. 
Tues. 

Wed. 
Thur. 
Frid. 

Sat 

Sun. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 
Sat 

Sun. 

Mon. 

Tues. 

Wed, 

Thur. 

Frid. 

Sat. 

Sun. 

Mon. 


a 

e 

© 

A 


o 

t 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 

21 

22 
23 
24 

25 

26 
27 

28 
29 
30 
31 

32 


THE  SUN'S 


Apparent 
Right  Ascension. 


h      m  s 

16  30  11.91 

16  34  31.46 

16  38  51.62 

16  43  12.41 

16  47  33.79 

16  51  55  74 

16  56  18.22 

17  0  41.18 
17  5  4.64 

17  9  28.51 

17  13  52.80 

17  18  17.46 

17  22  42.45 

17  27  7.73 

17  31  33.28 

17  35  59.06 

17  40  25.03 

17  44  51.16 

17  49  17.41 

17  53  43.78 

17  58  10.19 

18  2  36.63 
18  7  3.07 
18  11  29.47 

18  15  55.80 

18  20  22.04 

18  24  48.17 

18  29  14.15 

18  33  39.96 

18  38  5.56 

18  42  30.91 

18  46  55.99 


Diff.  for 
1  Hoar. 


B 

0.800 
0.827 
0.854 

0.879 
0.909 
0.926 

0.947 
0.967 
0.985 

.003 
.019 
.034 

.047 
.059 
.070 


.079 
.066 
.092 

.096 
.100 
.102 

.102 
.100 
.098 

.095 
.091 
.086 

.079 
.071 
.061 
.051 


11.039 


Apparent 
Declination. 


// 


S.  21  50  54.7 

21  59  56.9 

22  8  33.8 

22  16  45.0 
22  24  30.3 
22  31  49.3 

22  38  42.0 
22  45  8.1 
22  51     7.2 

22  56  39.4 

23  1  44.4 
23    6  21.9 

23  10  31.9 
23  14  14.1 
23  17  28.7 

23  20  153 
23  22  33.9 
23  24  24.4 

23  25  46.7 
23  26  40.9 
23  27     6.7 

23  27  4.4 
23  26  33.7 
23  25  34.8 

23  24  7.6 
23  22  12.1 
23  19  48.6 

23  16  56.9 

23  13  37.2 

23  9  49.5 

23  5  33.9 

S.  23     0  50.7 


Diff.  for 
1  Honr. 


-23.12 

22.06 
21.00 

-19.92 
18.84 
17.74 

- 16.64 
15.52 
14.39 

- 13.26 
12.12 
10.97 

-  9.82 
8.66 
7.50 

-  6.35 
5.18 
4.01 

-  2.84 

1.67 

-  0.49 

+  0.69 
1.87 
3.05 

+  4.23 
5.40 
6.57 

+   7.75 

8.91 

10.07 

11.23 

+ 12.38 


Equation  of 

Time, 

to  be 

Added  to 


Subtracted 

from 
Mean  Time. 


m        b 

10  45.78 

10  22.79 

9  59.19 

9  34.95 
9  10.13 
8  44.73 

8  18.81 
7  52.41 
7  25.51 

6  58.19 
6  30.46 
6    2.35 

5  33.92 
5  5.20 
4  36.21 

4  6.98 
3  37.57 
3     8.00 

2  38.31 
2  8.50 
1  38.65 

1  8.76 
0  38.88 
0     9.04 


0  20.73 

0  50.42 

1  19.99 

1  49.41 

2  18.66 

2  47.71 

3  16.50 

3  45.03 


Diff.  for 
1  Honr. 


B 

0.943 
0.970 
0.997 


.022 
.045 
.069 

.090 
.110 
.128 

.146 
.162 
.177 

.190 
.202 
.213 

.222 

.229 
.235 

.239 
.243 
.244 

.245 
.244 
.242 

.238 
.234 
.229 

.223 
.214 
.204 
.194 


1.162 


Note.— The  semidiameter  for  mean  noon  may  be  assumed  the  same  aa  that  for  apparent  noon. 

The  sign prefixed  to  the  hourly  change  of  declination  indicates  that  south  declinations  are 

increasing ;  tho  sign  -f-  indicates  that  south  declinations  are  decreasing. 


Sidereal 

Time, 

or 

Right  Ascension 

of 

Mean  Son. 


h      m       b 

6  40  57.69 
6  44  54.25 
6  48  50.81 

6  52  47.36 

6  56  43.92 

7  0  40.47 

7  4  37.03 
7  8  33.59 
7  12  30.15 

7  16  26.70 
7  20  23.26 
7  24  19.81 

7  28  16.37 
7  32  12.93 
7  36    9.49 

7  40  6.04 
7  44  2.60 
7  47  59.16 

7  51  55.72 
7  55  52.28 

7  59  48.84 

8  3  45.39 
8  7  41.95 
8  11  38.51 

8  15  35.07 
8  19  31.62 
8  23  2818 

8  27  24.74 
8  31  21.30 
8  35  17.85 
8  39  14.41 


18  43  10.96 


Diff.  for  1  Hour, 
+  9«.8565. 
(Table  HI.) 
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UL 


AT  GREENWICH  MEAN  NOON. 


§ 

© 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 


O 
P 


335 
336 
337 

338 
339 
340 

341 
342 
343 

344 
345 
346 

347 
348 

349 

350 
351 
352 

353 
354 
355 


THE  SUN'S 


TBUE  LONGITUDE. 


// 


22 

356 

23 

357 

24 

358 

25 

359 

26 

360 

27 

361 

28 

362 

29 

363 

30 

364 

31 

365 

32 

366 

249  14  45.3 

250  15  37.3 

251  16  30.6 

252  17  25.3 

253  18  21.3 

254  19  18.6 

255  20  17.0 

256  21  16.5 

257  22  16.9 

258  23  18.3 

259  24  20.5 

260  26  23.5 

261  26  27.1 

262  27  31.2 

263  28  35.8 

264  29  40.8 

265  30  46.1 

266  31  51.7 

267  32  57.4 

268  34  3.3 

269  35  9.5 

270  36  16.0 

271  37  22.8 

272  38  29.8 

273  39  36.9 

274  40  44.3 

275  41  52.1 

276  43  0.3 

277  44  8.8 

278  45  17.7 

279  46  27.0 

280  47  36.6 


V 


a 


13  46.6 

14  38.5 

15  31.7 

16  26.2 

17  22.0 

18  19.1 

19  17.4 

20  16.8 

21  17.1 

22  18.2 

23  20.2 

24  23.0 

25  26.5 

26  30.4 

27  34.8 

28  39.6 

29  44.8 

30  50.2 

31  55.8 

33  1.5 

34  7.5 

35  13.9 

36  20  5 

37  27.3 

38  34.2 

39  41.4 

40  49.1 

41  57.1 

43  5.5 

44  14.2 

45  23.3 

46  32.7 


Diff  for 
lHoor. 


52.14 
52.19 
52.25 

52.30 
52.36 
52.41 

52.46 
52.50 
52.54 

52.57 
52.60 
52.63 

52.65 
52.67 
52.69 

52.70 
52.72 
52.73 

52.74 
52.75 
52.76 

52.77 
52.78 
52.79 

52.80 
52.81 
52.82 

152.83 
52.84 
52.86 
52.87 


152.89 


LATITUDE. 


/* 


-0.54 
0.51 
0.44 

-0.35 

0.23 

-0.10 

+  0.04 
0.18 
0.32 

+  0.45 
0.55 
0.63 

+  0.69 
0.71 
0.70 

+  0.66 
0.60 
0  52 

+  0.41 
0.29 
0.15 

+  0.02 

-0.09 

0.19 

-0.29 
0.35 
0.37 

-0.38 
0.35 
0.30 
0.21 

-0.11 


Logarithm 

of  the 

Radius  Vector 

of  the 

Earth. 


9.9937334 
9.9936705 
9.99S6095 

9.9935504 
9.9934929 
9.9934371 

9.9933829 
9.9933303 
9.9932792 

9.9932297 
9.9931816 
9.9931350 

9.9930899 
9.9930464 
9.9930046 

9.9929647 
9.9929268 
9.9928911 

9.9928578 
9.9928269 
9.9927985 

9.9927728 
9.9927498 
9.9927296 

9.9927123 
9.9926978 
9.9926861 

9.9926772 
9.9926711 
9.9926676 
9.9926666 

9.9926680 


Diffi  for 
1  Hoar. 


-26.7 
25.9 
25.1 

-24.3 
23.6 
22.9 

-22.2 
21.6 
20.9 

-20.3 
19.7 
19.1 

-18.5 
17.8 
17.0 

-16.2 
15.3 
14.4 

-13.4 
12.4 
11.3 

-10.1 
9.0 

7.8 

-  6.7 
5.5 
4.3 

-  3.1 
2.0 

-  0.9 
+   0.1 

+    1.0 


Note. — The  numbers  in  column  A  correspond  to  the  true  equinox  of  the  date,  in  column  A'  to 
the  mean  equinox  of  January  0d.0. 


Mean  Time 
of 

Sidereal  Noon. 


h      m       a 

7  17  50.38 
7  13  54.47 
7  9  58.56 

7  6  2.65 
7  2  6.74 
6  58  10.82 

6  54  14.91 
6  50  19.00 
6  46  23.10 

6  42  27.19 
6  38  31.28 
6  34  35.37 

6  30  39.45 
6  26  43.54 
6  22  47.63 

6  18  51.72 
6  14  55.80 
6  10  59.89 

6  7  3.97 
6  3  8.06 
5  59  12.15 

5  55  16.24 
5  51  20.33 
5  47  24.42 

5  43  28.51 
5  39  32.60 
5  35  36.68 

5  31  40.77 
5  27  44.86 
5  23  48.94 
5  19  53.03 

5  15  57.12 


Diff.  for  1  Hour, 
—  9«.8296. 
(Table  II.) 
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GREENWICH  MEAN  TIME. 

• 

a 

THE 

MOON'S 

3 
•3 

o 

SEMIDIAMETER. 

HORIZONTAL 

PARALLAX. 

UPPER  TRANSIT. 

AGE. 

Noon. 

Midnight 

Noon. 

Diff.  for 
1  Hour. 

Midnight 

Diff.  for 
1  Hour. 

Meridian  of 
Greenwich. 

Diff.  for 
1  Hoar. 

Noon. 
(1 

20.5 
21.5 
22.5 

1 

2 
3 

14  57.2 
14  51.3 
14  48.4 

14  53.9 
14  49.5 
14  48.0 

54  45.7 
54  24.3 
54  13.4 

-  1.11 

0.68 

-0.23 

54'  33.7 
54  17.5 
54  11.9 

-  0.89 

0.45 

-0.02 

h      m 

17  38.8 

18  20.7 

19  2.3 

m 

1.76 
1.73 
1.74 

4 
5 
6 

14  48.2 
14  50.8 
14  55.8 

14  49.2 
14  53.0 
14  59.0 

54  12.9 
54  22.4 
54  40.7 

+  0.19 
0.59 
0.92 

54  16.5 
54  30.6 
54  52.6 

+  0.40 
0  76 
1.06 

19  44.5 

20  28.1 

21  13.7 

1.78 
1.86 
1.96 

23.5 
24.5 
25.5 

7 
8 
9 

15    2.7 
15  11.1 
15  20.2 

15     6.7 
15  15.6 
15  24.9 

55     6.1 

55  36.8 

56  10.4 

+  1.18 
1.35 
1.43 

55  20.9 

55  53.4 

56  27.6 

+  1.28 
1.40 
1.43 

22     1.8 

22  52.6 

23  45.6 

2.06 
2.16 
2.25 

26.5 
27.5 
28.5 

10 
11 
12 

15  29.6 
15  38.5 
15  46.7 

15  34.2 
15  42.7 
15  50.3 

56  44.8 

57  17.7 
57  47.6 

+  1.42 
1.31 
1.17 

57     1.6 

57  33.1 

58  1.0 

+  1.37 
1.25 
1.07 

6 

0  40.1 

1  34.9 

2.28 
2.27 

29.5 

0.8 
1.8 

13 
14 
15 

15  53.7 

15  59.4 

16  3.9 

15  56.7 

16  1.8 
16     5.7 

58  13.3 
58  34.3 
58  50.7 

+  0.97 
0.77 
0.59 

58  24.4 
58  43.1 
58  57.3 

+  0.87 
0.68 
0.50 

2  29.0 

3  22.0 

4  13.8 

2.23 
2.18 
2.13 

2.8 
3.8 

4.8 

16 

17 
18 

16    7.2 
16    9.3 
16  10.4 

16    8.4 
16  10.0 
16  10.4 

59    2.8 
59  10.8 
59  14.6 

+  0.41 

0.25 

+  0.06 

59    7.3 
59  13.3 
59  14.8 

+  0.33 
+  0.16 
-0.03 

5    4.7 

5  55.3 

6  46.5 

2.11 
2.12 
2.16 

5.8 

6.8 

7.8 

19 
20 
21 

16  10.2 
16    8.4 
16    5.0 

16    9.5 
16    6.9 
16    2.5 

59  13.8 
59    7.4 
58  54.7 

-0.14 
0.39 
0.68 

59  11.4 
59     1.9 
58  45.7 

-0.26 
0.53 
0.82 

7  39.1 

8  33.4 

9  29.3 

2.23 
2.30 
2.36 

8.8 

98 

10.8 

22 
23 
24 

15  59.6 
15  52.4 
15  43.6 

15  56.2 
15  48.2 
15  38.7 

58  35.0 
58     8.6 
57  36.3 

-0.96 
1.23 
1.45 

58  22.6 
57  53.1 
57  18.4 

-1.10 
1.35 
1.52 

10  26.3 

11  23.2 

12  18.5 

2.37 
2.34 
2.26 

11.8 
12.8 
13.8 

25 
26 
27 

15  33.7 
15  23.2 
15  13.1 

15  28.5 
15  18.1 
15     8.4 

56  59.8 
56  21.5 
55  44.3 

-1.57 
1.59 
1.49 

56  40.7 
56    2.6 
55  26.9 

-1.60 
1.55 
1.40 

13  11.4 

14  1.3 

14  48.2 

2.14 
2.0 1 
1.90 

14.8 
15  8 

16.8 

28 
29 
30 
31 

15    4.0 
14  56.5 
14  51.3 
14  48.7 

15    0.0 
14  53.6 
14  49.7 
14  48.4 

55  10.7 
54  43.3 
54  24.2 
54  14.6 

-1.29 
0.98 
0.60 

-0.19 

54  56.1 
54  32.6 
54  18.2 
54  13.6 

-1.15 

0.80 

-0.40 

+  0.03 

15  32.7 

16  15.5 

16  57.3 

17  39.2 

1.81 
1.76 
1.74 
1.75 

17.8 
18.8 
19.8 
20.8 

32 

14  48.9 

14  50.1 

54  15.2 

+  0.26 

54  19.6 

+  0.48 

18  21.8 

J. 80 
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V. 


GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoot. 

Right  Ascension. 

Diff. 
fori  in. 

Declination. 

Diff. 
for  1  m. 

Hoar. 

Right  Ascension. 

Diff. 
for  1  m. 

Declination. 

DIJL 
far  1  m. 

FJ 

RIDA 

Y  1. 

SUNDAY  3. 

h    m        a 

a 

O         1         II 

// 

h    m        s 

s 

Q          1         II 

u 

0 

9  49  15.27 

1.9176 

N.  7  37  59.0 

9.850 

0 

11  19    4.09 

l.e465 

S.  0  31  53.5 

10.340 

1 

9  51  10.24 

1.9148 

7  28    7.3 

9.874 

1 

1 1  20  54.88 

1.8465 

0  42  13.8 

10-336 

2 

9  53    5.05 

1.9191 

7  18  14.1 

9.698 

2 

11  22  45.67 

l.o404 

0  52  33.8 

10^39 

3 

9  54  59.69 

1.9063 

7    8  19.5 

9.991 

3 

11  24  36.45 

1.8464 

1    2  53.6 

10.338 

4 

9  56  54.17 

1.9067 

6  58  23.6 

9.944 

4 

11  26  27.24 

1.8466 

1  13  13.1 

10.323 

5 

9  58  48.49 

1.9041 

6  48  26.3 

9.966 

5 

11  28  18.04 

1.8467 

1  23  32.3 

10.317 

6 

10    0  42.<>6 

J  .9016 

6  38  27.7 

9.987 

6 

11  30    8.85 

1.8469 

1  33  51.1 

10.310 

7 

10    2  36.68 

1.8991 

6  28  27.9 

10.007 

7 

11  31  59.67 

1.8471 

1  44    9.5 

10.303 

8 

10    4  30.55 

1.8967 

6  18  26.9 

10.097 

8 

11  33  50.50 

1.8473 

1  54  27.5 

10.396 

9 

10    6  24.28 

1.8944 

6    8  24.7 

10.046 

9 

11  35  41.35 

1.8477 

2    4  45.1 

10J969 

JO 

10    8  17.87 

1.89-21 

5  58  21.4 

10.064 

10 

1 1  37  32.23 

1.6489 

2  15    2.2 

10.961 

11 

10  10  11.33 

1.8898 

5  48  17.0 

10.089 

11 

11  39  23.14 

1.6487 

2  25  18.8 

10.272 

12 

10  12    4.65 

1.8876 

5  38  11.6 

10.099 

12 

11  41   14.07 

1.8499 

2  35  34.8 

10.863 

13 

10  13  57.84 

1.8854 

5  28    5.1 

10.116 

13 

11  43    5.04 

1.8498 

2  45  50.2 

10.959 

14 

10  15  50.90 

1.8833 

5  17  57.7 

10.139 

14 

11  44  56.05 

1.8504 

2  56    5.0 

10.943 

15 

10  17  43.84 

1.8813 

5    7  49.3 

10.148 

15 

11  46  47.09 

1.8511 

3    6  19.2 

10.931 

16 

10  19  36.66 

1.8793 

4  57  40.0 

10.163 

16 

11  48  38.18 

1.8519 

3  16  32.7 

10.919 

17 

10  21  29.36 

1.8774 

4  47  29.8 

10.178 

17 

1 1  50  29.32 

1.8597 

3  26  45.4 

10.906 

18 

10  23  21.95 

1.8756 

4  37  18.7 

10.199 

18 

11  52  20.51 

1.8536 

3  36  57.4 

10.193 

19 

10  25  14.43 

1.8738 

4  27    6.8 

10.904 

19 

11  54  11.75 

1.8545 

3  47    8.6 

10.180 

20 

10  27    6.81 

1.87-21 

4  16  54.2 

10.916 

20 

11  56    3.05 

1.8555 

3  57  19.0 

10.167 

21 

10  28  59.08 

1.8704 

4    6  40.9 

10.998 

21 

11  57  54.41 

1.8565 

4    7  28.6 

10.159 

22 

10  30  51.25 

1.8688 

3  56  26.9 

10.939 

22 

11  59  45.83 

1.8576 

4  17  37.3 

10.137 

23 

10  32  43.33 

SArJ 

1.6673 

rURD 

N.  3  46  12.2 
AY  2. 

10.951 

23 

12     1  37.32 
M( 

1.8587 

3NDA 

S.  4  27  45.1 
Y  4. 

10.199 

0 

10  34  35.31 

1.8656 

N.  3  35  56.8 

10.969 

0 

12    3  28.88 

1.8599 

8.  4  37  51.9 

10.106 

1 

10  36  27.20 

1.8649 

3  25  40.8 

10.971 

1 

12    5  20.51 

1.8619 

4  47  57.8 

100)89 

2 

10  38  19.01 

1.8698 

3  15  24.3 

10.279 

2 

12    7  12.22 

1.8695 

4  58    2.6 

10.079 

3 

10  40  10.74 

1.8615 

3    5    7.3 

10.988 

3 

12    9    4.01 

1.8638 

5    8    6.4 

10.054 

4 

10  42    2.39 

1.8602 

2  54  49.8 

10.996 

4 

12  10  55.88 

1.8659 

5  18    9.1 

10.036 

5 

10  43  513.96 

1.8569 

2  44  31.8 

10.303 

5 

12  12  47.84 

1.6667 

5  28  10.7 

10.017 

6 

10  45  45.46 

1.8578 

2  34  13.4 

10.310 

6 

12  14  39.88 

1.8689 

5  38  11.1 

9.997 

7 

10  47  36.89 

1.8567 

2  23  54.6 

10.317 

7 

12  16  32.02 

1.8697 

5  48  10.3 

9  am 

8 

10  49  28.26 

1.8556 

2  13  35.4 

10.399 

8 

12  18  24.25 

1.8713 

5  58    8.3 

9.957 

9 

10  51  19.56 

1.8546 

2    3  15.9 

10.397 

9 

12  20  16.58 

1.6730 

6    8    5.1 

9.936 

10 

10  53  10.81 

1.8537 

1  52  56.1 

10.339 

10 

12  22    9.01 

1.8748 

6  18    0.6 

9.914 

11 

10  55    2.00 

1.8596 

1  42  36.1 

10.336 

11 

12  24     1.55 

1.8766 

6  27  54.7 

9.491 

12 

10  56  53.14 

1.8519 

1  32  15.8 

10.340 

12 

12  25  54.20 

1.8784 

6  37  47.5 

9.868 

13 

10  58  44.23 

1.8519 

1  21  55.3 

10.343 

13 

12  27  46.96 

1.8809 

6  47  38.9 

9.844 

14 

1 1     0  35.28 

1.8505 

1  11  34.7 

10.345 

14 

12  29  39.83 

1.8891 

6  57  28.8 

9.890 

15 

11     2  26.29 

1.8498 

1     I  13.9 

10.347 

15 

12  31  32.81 

1.6841 

7    7  17.3 

9.796 

16 

11     4  17.26 

1.8499 

0  50  53.0 

10.348 

16 

12  33  25.92 

J  .8869 

7  17    4.3 

9.770 

17 

11     6    8.20 

1.8486 

0  40  32.1 

10.349 

17 

12  35  19.15 

1.8889 

7  26  49.7 

9.744 

18 

11     7  59.10 

1.8181 

0  30  11.1 

10.349 

18 

12  37  12.50 

1.8903 

7  36  33.6 

9.716 

19 

11     9  49.97 

1.8478 

0  19  50.2 

10.348 

19 

12  39    5.98 

1.8995 

7  46  15.9 

9.691 

20 

11  11  40.83 

1.8475 

N.  0    9  29.3 

10.348 

20 

12  40  59.60 

1.8947 

7  55  56.5 

9.663 

21 

11  13  31.67 

1.8472 

S.  0    0  51.6 

10.347 

21 

12  42  53.35 

1.8970 

8    5  35.4 

9.634 

22 

11  15  22.49 

1.8469 

0  11  12.4 

10.345 

22 

12  44  47.24 

1.8993 

8  15  12.6 

9.605 

23 

11  17  13.30 

1.8467 

0  21  &3.0 

10.343 

23 

12  46  41.27 

1.9017 

8  24  48.0 

9.575 

24 

11  19    4.09 

1.8465 

S.  0  31  53.5 

10.340 

"M 

12  48  35.44 

1.9041 

8.  8  34  21.6 

9.544 

V 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  EIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right  Ascension. 

Dlff. 
forlm. 

Declination. 

Biff, 
for  1  m. 

Hoar. 

Bight  Aaoension. 

Dlft 
forlm. 

Declination. 

Dlff. 
for  1  jii. 

TU 

ESDI 

LY  5. 

THURSDAY  7. 

h    m        s 

a 

O          1         II 

// 

h    m        s 

R 

O          /         // 

// 

0 

12  48  35.44 

1.9041 

S.  8  34  21.6 

9.544 

0 

14  23  33.20 

9.0660 

S.15  24  38.8 

7.271 

1 

12  50  29.76 

1.9066 

8  43  53.3 

9.513 

1 

14  25  37.28 

9.0700 

15  31  53.1 

7.205 

2 

12  52  24.23 

1.9090 

8  53  23.2 

9.489 

2 

14  27  41.60 

9.0741 

15  39    3.4 

7.138 

3 

12  54  18.84 

1.9115 

9    2  51.2 

9.450 

3 

14  29  46.17 

9.0789 

15  46    9.6 

7.070 

4 

12  56  13.61 

1.9142 

9  12  17.2 

9.417 

4 

14  31  50.99 

9.0894 

15  53  11.8 

7.002 

5 

12  58    8  54 

1.9168 

9  21  41.2 

9.384 

5 

14  33  56.06 

9.0866 

16    0    9.8 

6.932 

6 

13    0    3.63 

1.9195 

9  31    3.3 

9.351 

6 

14  36    1.38 

9.0907 

16    7    3.6 

6.802 

7 

13    1  58.88 

1.9299 

9  40  23.3 

9.315 

7 

14  38    6.95 

2.0949 

16  13  53.2 

6.791 

8 

13    3  54.30 

1.9950 

9  49  41.1 

9.979 

8 

14  40  12.77 

9.0990 

16  20  38.5 

6.719 

9 

13    5  49.88 

1.9978 

9  58  56.8 

9.943 

9 

14  42  18.&3 

9.1031 

16  27  19.5 

6.647 

10 

13    7  45.63 

1.9307 

10    8  10.3 

9.906 

10 

14  44  25.14 

9.1079 

16  33  56.2 

6.575 

11 

13    9  41.56 

1.9336 

10  17  21.5 

9.169 

11 

14  46  31.70 

9.1114 

16  40  28.5 

6.501 

12 

13  11  37.66 

1.9365 

10  26  30.5 

9.131 

12 

14  48  38.51 

9.1156 

16  46  56.3 

6.425 

13 

13  13  33.94 

19395 

10  35  37.2 

9.099 

13 

14  50  45.57 

9.1198 

16  53  19.5 

6.349 

14 

13  15  30.40 

1.9426 

10  44  41.5 

9.059 

14 

14  52  52.89 

9.1941 

16  59  38.2 

6.273 

15 

13  17  27.05 

1.9457 

10  53  43.4 

9.019 

15 

14  55    0.46 

9.1263 

17    5  52.3 

6.196 

16 

13  19  23.88 

1.9487 

11    2  42.9 

8.971 

16 

14  57    8.28 

9.1394 

17  12     1.7 

G.117 

17 

13  21  20.90 

1.9518 

11  11  39.9 

8.999 

17 

14  59  16.35 

9.1366 

17  18    6.4 

6.038 

18 

13  23  18.10 

1.9550 

1 1  20  34.4 

6.887 

18 

15    1  24.67 

9.1407 

17  24    6.3 

5.956 

19 

13  25  15.50 

1.9563 

1 1  29  26.3 

8.844 

19 

15    3  a3.24 

9.1449 

17  30    1.4 

5.878 

20 

13  27  13.10 

1.9616 

11  38  15.6 

8.800 

20 

15    5  42.06 

9.1499 

17  35  51.6 

5.797 

21 

13  29  10.89 

1.9649 

11  47    2.3 

8.756 

21 

15    7  51.14 

9.1533 

17  41  37.0 

5.715 

22 

13  31    8.88 

1.9683 

11  55  46.3 

8.710 

22 

15  10    0.46 

2.1574 

17  47  17.4 

5.631 

23 

13  33    7.08 
WEI 

1.9717 

)NES1 

S.  12    4  27.5 
DAY  6. 

8.664 

23 

15  12  10.03 

9.1616 

• 

RIDA 

S.17  52  52.7 
Y  6. 

5.547 

0 

13  35    5.48 

1.9751 

8.12  13    5.9 

8.617 

0. 

15  14  19.65 

9.1657 

S.17  58  23.0 

5.469 

1 

13  37    4.09 

1.9786 

12  21  41.5 

8.569 

1 

15  16  29.92 

9.1689 

18    3  48.2 

5.377 

2 

13  39    2.91 

1.9890 

12  30  14.2 

8.599 

2 

15  18  40.24 

9.1740 

18    9    8.2 

5.991 

3 

13  41     1.93 

J.VCD4 

12  38  44.1 

8.473 

3 

15  20  50.80 

9.1781 

18  14  23.1 

5.204 

4 

13  43    1.16 

1.9890 

12  47  11.0 

8.433 

4 

15  23     1.61 

9.1899 

18  19  32.7 

5.116 

5 

13  45    0.61 

1.9986 

12  55  34.9 

8.373 

5 

15  25  12.67 

2.1863 

18  24  37.0 

5.027 

6 

13  47    0.28 

1.9969 

13    3  55.8 

8.339 

6 

15  27  23.97 

9.1903 

18  29  36.0 

4.938 

7 

13  49    0.16 

1  QQQfi 

13  12  13.6 

8.970 

7 

15  29  35.51 

2.1944 

18  34  29.6 

4.847 

8 

13  51    0.26 

9.0036 

13  20  28.2 

8.918 

8 

15  31  47.30 

2.1985 

18  39  17.7 

4.756 

9 

13  53    0.59 

9.0073 

13  28  39.7 

8.165 

9 

15  33  59.33 

2.2095 

18  44    0.3 

4.664 

10 

13  55    1.14 

9.0111 

13  36  48.0 

8.111 

10 

15  36  11.60 

9.9064 

18  48  37.4 

4.379 

11 

13  57    1.92 

9.0148 

13  44  53.0 

8.055 

11 

15  38  24.10 

9.9104 

18  53    9.0 

4.480 

12 

13  59    2.92 

9.0186 

13  52  54.6 

7.999 

12 

15  40  36.84 

9.2143 

18  57  35.0 

4.386 

13 

14    1    4.15 

9.0994 

14    0  52.9 

7.943 

13 

15  42  49.82 

2.2182 

19    1  55.3 

4.290 

14 

14    3    5.61 

9.0863 

14    8  47.8 

7.886 

14 

15  45    3.03 

2.2291 

19    6    9.8 

4.194 

15 

14    5    7.31 

9.0309 

14  16  39.2 

7.838 

15 

15  47  16.47 

2.2259 

19  10  18.6 

4.098 

16 

14    7    9.24 

9.0341 

14  24  27.1 

7.769 

16 

15  49  30.14 

2.2298 

19  14  21.6 

4.001 

17 

14    9  11.40 

9.0380 

14  32  11.5 

7.710 

17 

15  51  44.04 

942336 

19  18  18.7 

3.904 

18 

14  11  13.80 

9.0419 

14  39  52.3 

7.650 

18 

15  53  58.17 

2.2373 

19  22  10.0 

3.805 

19 

14  13  16.43 

9.0458 

14  47  29.5 

7.586 

19 

15  56  12.52 

2.2410 

19  25  55.3 

3.705 

20 

14  15  19.30 

9.0498 

14  55    2.9 

7.596 

20 

15  58  27.09 

2.2447 

19  29  34.6 

3.606 

21 

14  17  22.41 

9.0538 

15    2  32.6 

7.463 

21 

16    0  41.89 

2.2484 

19  33    8.0 

3.506 

22 

14  19  25.76 

9.0579 

15    9  56.5 

7.400 

22 

16    2  56.90 

2.2590 

19  36  35.3 

3.404 

23 

14  21  29.36 

9.0690 

15  17  20.6 

7.336 

23 

16    5  12.13 

9.2556 

19  39  56.4 

3.302 

1    24 

14  23  33.20 

9.0660 

S.15  24  38.8 

7.271 

24 

16    7  27.57 

2.2591 

S.19  43  11.4 

3.199 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  EIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Right  Aooenaion. 

Dift 
for  1  m. 

Declination. 

Diff. 
for  1  m. 

Hour. 

Bight  A  acromion. 

Diff. 
forlm. 

Declination. 

DHL 
for  1  m. 

SAH 

TORD 

AY  9. 

MONDAY  11. 

h    m        a 

8 

O         1         II 

a 

Ii    m        n 

* 

O         1         It 

a 

0 

16    7  27.57 

2.2591 

S.19  43  11.4 

3.199 

0 

17  58  58.21 

24633 

S.20    8  25.4 

9483  ( 

1 

16    9  43.22 

2.9696 

19  46  20.2 

3.095 

1 

18     1  20.02 

24638 

20    6    4.8 

9,403 

2 

16  11  59.08 

2.3661 

19  49  22.8 

2.992 

2 

18    3  41.86 

2.3643 

20    3  37.0 

8429 

3 

16  14  15.15 

2.2695 

19  52  19.2 

2.888 

3 

18    6    3.73 

2.3648 

20    1    2.1 

9449 

4 

16  16  31.42 

2.2728 

19  55    9.3 

2.782 

4 

18    8  25.63 

24659 

19  58  20.0 

9.762 

5 

16  18  47.69 

2.2761 

19  57  53.0 

2.676 

5 

18  10  47.55 

24654 

19  55  30.7 

9481 

6 

16  21     4.56 

2.2704 

20    0  30.4 

2*570 

6 

18  13    9.48 

24656 

19  52  34.3 

9P*» 

7 

16  23  21.42 

2.2846 

20    3    1.4 

2.462 

7 

18  15  31.42 

2.3657 

19  49  30.8 

3.118 

8 

16  25  38.47 

2.2857 

20    5  25.9 

9454 

8 

18  17  53.37 

24658 

19  46  20.1 

3437 

9 

16  27  55.71 

2.2889 

20    7  43.9 

9446 

9 

18  20  15.32 

94656 

19  43    2.3 

3456 

10 

16  30  13.14 

2.2921 

20    9  55.4 

9.137 

10 

18  22  37.27 

2.3657 

19  39  37.4 

3.474 

11 

16  32  30.76 

2.2952 

20  12    0.4 

2.028 

11 

18  24  59.21 

24656 

19  36    5.4 

3492 

12 

16  34  48.56 

2.2981 

20  13  58.8 

1418 

12 

18  27  21.14 

2.3654 

19  32  26.4 

3.709 

13 

16  37    6.53 

2.3009 

20  15  50.6 

1.807 

13 

18  29  43.06 

24652 

19  28  40.3 

3.827 

14 

16  39  24.67 

2.3038 

20  17  35.7 

1496 

14 

18  32    4.96 

24649 

19  24  47.1 

3445 

15 

16  41  42.99 

2.3066 

20  19  14.1 

1484 

15 

18  34  26.85 

24646 

19  20  46.9 

4469 

16 

16  44    1.47 

2.3093 

20  20  45.8 

1.473 

16 

18  36  48;72 

2.3642 

19  16  39.7 

4.178 

17 

16  46  20.11 

24120 

20  22  10.8 

1461 

17 

18  39  10.55 

24636 

19  12  25.5 

4.995 

18 

16  48  38.91 

24147 

20  23  29.1 

1.248 

18 

18  41  32.35 

24630 

19    8    4.3 

4.411 

19 

16  50  57.87 

24173 

20  24  40.6 

1.134 

19 

18  43  54.11 

24624 

19    3  36.2 

4426 

20 

16  53  16.98 

2.3198 

20  25  45.2 

1.019 

20 

18  46  15.84 

2.3618 

18  59     1.2 

4442 

21 

16  55  36.24 

24223 

20  26  42.9 

0405 

21 

18  48  37.53 

24611 

18  54  19.2 

4.757 

22 

16  57  55.65 

24246 

20  27  33.8 

0.791 

22 

18  50  59.17 

24603 

18  49  30.4 

4.871 

23 

17    0  15.20 

SB 

24269 

NDA7 

S.20  28  17.8 
Z  10. 

0.675 

23 

18  53  20.76 

tu: 

2.3594 

ESDA 

S.18  44  34.7 
Y   12. 

4465 

0 

17    2  34.88 

24299 

S.20  28  54.8 

0459 

0 

18  55  42.30 

24585 

S.18  39  32.2 

5498 

1 

17    4  54.70 

94314 

20  29  24.9 

0.443 

1 

18  58    3.78 

24575 

18  34  22.9 

5.211 

2 

17    7  14.65 

24335 

20  29  48.0 

0428 

2 

19    0  25.20 

94565 

18  29    6.9 

5423 

3 

17    9  34.72 

2.3356 

20  30    4.2 

0.212 

3 

19    2  46.56 

94555 

18  23  44.1 

5,436 

4 

17  11  54.92 

24376 

20  30  13.4 

-0.095 

4 

19    5    7.86 

94545 

18  18  14.6 

5448 

5 

17  14  15.23 

24395 

20  30  15.6 

+  0.022 

5 

19    7  29.10 

9.3534 

18  12  38.4 

5.658 

6 

17  16  35.66 

24414 

20  30  10.7 

0.140 

6 

J  9    9  50.27 

9.3522 

18    6  55.6 

5.768 

7 

17  18  56.20 

2.3432 

20  29  58.8 

0.258 

7 

19  12  11.36 

24509 

18     1    6.2 

5478 

8 

17  21  16.84 

2.3449 

20  29  39.8 

0476 

8 

19  14  32.37 

24496 

17  55  10.2 

5.988 

9 

17  23  37.59 

2.3466 

20  29  13.7 

0.494 

9 

19  16  53.31 

2.3489 

17  49    7.6 

6497 

10 

17  25  58.43 

24482 

20  28  40.5 

0412 

10 

19  19  14.16 

9.3468 

17  42  58.5 

6.905 

11 

17  28  19.37 

9.3497 

20  28    0.2 

0.731 

11 

19  21  34.93 

9.3454 

17  36  43.0 

6412 

12 

17  30  40.40 

9.3512 

20  27  12.8 

0.850 

12 

19  23  55.61 

94440 

17  30  21.1 

6.418 

13 

17  33    1.51 

24525 

20  26  18.2 

0.969 

13 

19  26  16  21 

9.3495 

17  23  52.8 

6425 

14 

17  35  22.70 

2.3538 

20  25  16.5 

1.068 

14 

19  28  36.71 

9.3409 

17  17  18.1 

6.631 

15 

17  37  43.97 

2.3551 

20  24    7.7 

1.207 

15 

19  30  57.12 

94393 

17  10  37.1 

6.735 

16 

17  40    5.32 

2.3564 

20  22  51.7 

1427 

16 

19  &3  17.43 

2.3377 

17    3  49.9 

6438 

17 

17  42  26.74 

2.3575 

20  21  28.5 

1.446 

17 

19  35  37.64 

2.3361 

16  56  56.5 

6449 

18 

17  44  48.22 

2.3585 

20  J  9  58.2 

14G5 

18 

19  37  57.76 

2.3344 

16  49  56.8 

7.046 

19 

17  47    9.76 

24594 

20  18  20.7 

1.685 

19 

19  40  17.77 

2.3327 

16  42  51.0 

7.147 

20 

17  49  31.35 

94603 

20  16  36.0 

1.805 

20 

19  42  37.68 

24310 

16  35  39.2 

7.948 

21 

17  51  53.00 

2.3612 

20  14  44.1 

1.925 

21 

19  44  57.49 

2.3999 

16  28  21.3 

7448 

22 

17  54  14.69 

94619 

20  12  45.0 

2.044 

22 

19  47  17.19 

94274 

16  20  57.4 

7.448 

23 

17  56  36.43 

24626 

20  10  38.8 

2.163 

23 

19  49  36.78 

9.3956 

16  13  27.5 

7447 

24 

17  58  58.21 

94633 

S.20    8  25.4 

2.283 

24 

19  51  56.26 

2.3237 

S.16    5  51.7 

7445 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  EIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right  Ascension. 

Dlff. 
fori  id. 

Declination. 

Diff. 
for  1  m. 

Hoar. 

Right  Ascension. 

Diff. 
forlm. 

Declination. 

Diff. 
for  1  m. 

WED 

NESI 

)AY  13. 

FRIDAY  15. 

• 

h    m        • 

8 

o        /        « 

// 

h     m        a 

8 

Q           1          II 

a 

0 

19  51  56.26 

2.3237 

S.16    5  51.7 

7.645 

0 

21  41  11.13 

2.9311 

S.  8  23  18.8 

11443 

1 

19  54  15.63 

2.3218 

15  58  10.1 

7.742 

1 

21  43  24.95 

94995 

8  12    2.7 

11492 

2 

19  56  34.88 

2.3199 

15  50  22.6 

7.839 

2 

21  45  38.67 

94979 

8    0  43.7 

11.340 

3 

19  58  54.02 

9.3160 

15  42  29.4 

7.934 

3 

21  47  52.30 

9.9964 

7  49  21.9 

11.387 

4 

20     1  13.04 

9.3161 

15  34  30.5 

6.029 

4 

21  50    5.84 

9.9260 

7  37  57.3 

11.433 

5 

20    3  31.95 

9.3149 

15  26  25.9 

8.123 

5 

21  52  19.30 

9.9&7 

7  26  29.9 

11.479 

6 

20    5  50.74 

94192 

15  18  15.7 

8416 

6 

21  54  32.68 

9.9993 

7  14  59.8 

11.523 

7 

20    8    9.41 

2.3103 

15  10    0.0 

8408 

7 

21  56  45.98 

9.9910 

7    3  27.1 

11-565 

8 

20  10  27.96 

2.3089 

15     1  38.7 

6.400 

8 

21  58  59.20 

9.9197 

6  51  52.0 

11.606 

9 

20  12  46.40 

2.3002 

14  53  12.0 

8.490 

9 

22    1  12.34 

2.9184 

6  40  14.4 

11.647 

10 

20  15    4.71 

2.3042 

14  44  39.9 

8.579 

10 

22    3  25.41 

9.9173 

6  28  34.4 

11.687 

11 

20  17  22.90 

2.3091 

14  36    2.5 

8.667 

11 

22    5  38.41 

94169 

6  16  52.0 

11.725 

12 

20  19  40  96 

9.3000 

14  27  19.8 

8.755 

12 

22    7  51.35 

9.9151 

6    5    7.4 

11.762 

13 

20  21  58.90 

2.2990 

14  18  ^1.9 

8.842 

13 

22  10    4.22 

94139 

5  53  20.6 

11.797 

14 

20  24  16.72 

2.9960 

14    9  38.8 

8428 

14 

22  12  17.02 

9.2198 

5  41  31.7 

11.832 

15 

20  26  34.42 

9.9939 

14    0  40.5 

9.013 

15 

22  M  29.76 

9.2118 

5  29  40.8 

11.865 

16 

20  28  51.99 

9.2918 

13  51  37.2 

9.097 

16 

22  16  42.44 

24109 

5  17  47.9 

11.898 

17 

20  31    9.44 

9.2897 

13  42  28.9 

9.180 

17 

22  18  55.07 

9.2100 

5    5  53.0 

11.930 

18 

20  33  26.76 

2.2877 

13  33  J  5.6 

9.262 

18 

22  21    7.64 

2.2091 

4  53  56.3 

11460 

19 

20  235  43.96 

2.9856 

13  23  57.4 

9.343 

19 

22  23  20.16 

2.2083 

4  41  57.8 

11.989 

20 

20  38    1.03 

9.2835 

13  14  34.4 

9.422 

20 

22  25  32.64 

24076 

4  29  57.6 

12.017 

21 

20  40  17.98 

9.9814 

13    5    6.7 

9.501 

21 

22  27  45.07 

2.9068 

4  17  55.8 

12.043 

22 

20  42  34.80 

9.2793 

12  55  34.3 

9.579 

22 

22  29  57.45 

9.9061 

4    5  52.4 

12.069 

23 

20  44  51.50 
THl 

9.9773 

JRSDj 

S.  12  45  57.2 
\Y  14. 

9.657 

23 

22  32    9.80 
SAT 

9.9055 
URDj 

S.  3  53  47.5 
1Y  16. 

12.093 

0 

20  47    8.08 

9.9753 

S.  12  36  15.5 

9.733 

0 

22  34  22.11 

24049 

S.  3  41  41.2 

12.117 

1 

20  49  24.54 

2.9739 

12  26  29.3 

9.808 

1 

22  36  34.39 

94043 

3  29  33.5 

12.139 

2 

20  51  40.87 

2.2719 

12  16  38.6 

9.881 

2 

22  38  46.63 

9.2037 

3  17  24.5 

12.160 

3 

20  53  57.08 

9.9699 

12    6  43.5 

9454 

3 

22  40  58.84 

2.2033 

3    5  14.3 

12.179 

4 

20  56  13.17 

2.9679 

11  56  44.1 

10.027 

4 

22  43  11.03 

2.2030 

2  53    3.0 

12.198 

5 

20  58  29.14 

2.9652 

11  46  40.3 

10.098 

5 

22  45  23.20 

2.9097 

2  40  50.5 

12417 

6 

21    0  44.99 

9.9632 

11  36  32.3 

10.167 

6 

22  47  35.35 

9.9094 

2  28  37.0 

12.933 

7 

21    3    0.72 

2.9619 

11  26  20.2 

10436 

7 

22  49  47.48 

9.9091 

2  16  22.6 

12448 

8 

21    5  16.34 

9.2593 

11  16    4.0 

10.304 

8 

22  51  59.60 

9.2019 

2    4    7.3 

12.263 

9 

21    7  31.84 

2.9573 

11    5  43.7 

10.379 

9 

22  54  11.71 

9.9017 

1  51  51.1 

12476 

10 

21    9  47.22 

2.9554 

10  55  19.4 

10.438 

10 

22  56  23.81 

2.2016 

1  31)  34.2 

12.287 

11 

21  12    2.49 

9.9535 

10  44  51.2 

10.502 

11 

22  58  35.90 

2.2015 

1  27  16.6 

12.297 

12 

21  14  17.64 

9.9516 

10  34  19.2 

10.565 

12 

23    0  47.99 

2.2015 

1  14  58.5 

12.306 

13 

21  16  32.68 

9.9497 

10  23  43.4 

10.627 

13 

23    3    0.08 

2.2016 

1    2  39.9 

12.314 

14 

21  18  47.61 

9.9479 

10  13    3.9 

10.689 

14 

23    5  12.18 

2.2017 

0  50  20.8 

12.322 

15 

21  21     2.43 

9.2461 

10    2  20.7 

10.750 

15 

23    7  24.28 

2.2019 

0  38     1.2 

12429 

16 

21  23  17.14 

24443 

9  51  33.9 

10.808 

16 

23    9  36.40 

2.2021 

0  25  41.3 

12.333 

17 

21  25  31.75 

2.9496 

9  40  43.7 

10.866 

17 

23  11  48.53 

2.2023 

0  13  21.2 

12.337 

18 

21  27  46.25 

9.9408 

9  29  50.0 

10483 

18 

23  14    0.67 

2.2095 

S.  0     1     0.9 

12439 

19 

21  30    0.65 

9.9391 

9  18  52.9 

10.979 

19 

23  16  12.83 

2.9029 

N.  0  11  19.5 

12441 

20 

21  32  14.94 

2.2373 

9    7  52.5 

11.034 

20 

23  18  25.02 

94033 

0  23  40.0 

12441 

i   21 

21  34  29.13 

2.2357 

8  56  48.8 

11.068 

21 

23  20  37.23 

9.9037 

0  36    0.4 

12439 

22 

21  36  43.22 

2.9341 

8  45  41.9 

11.141 

22 

23  22  49.47 

9.9049 

0  48  20.7 

19437 

23 

21  38  57.22 

9.9326 

8  34  31.9 

11.103 

23 

23  25    1.74 

2.2048 

1     0  40.9 

12.334 

24 

21  41  11.13 

2.2311 

S.  8  23  18.8 

11.943 

24 

23  27  14.05 

2.2054 

N.  1  13    0.8 

12.329 
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IX. 


GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Horn-.  Bigat  Aaoeaalon. 
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forlm. 
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Diff. 
for  1  m. 


SUNDAY  17. 
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23  27 

23  29 
23  31 
23  33 
23  36 
23  38 
23  40 
23  42 
23  44 
23  47 
23  49 
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0 
0 
0 
0 
0 


2 
4 
7 
9 
11 


0  13 
0  15 
0  18 


14.05 
26.39 
38.77 
51.20 

3.68 
16.21 
28.79 
41.43 
54.12 

6.87 
19.69 
32.58 
45.54 
58.57 
11.68 
24.87 
38.14 
51.50 

4.95 
18.49 
32.12 
45.84 
59.66 
13.59 


s 

9.9054 
9.9060 
9.9068 
9.9076 
9.9084 
9.9093 
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9.9111 
9.2120 
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9.9330 


N. 


1 
1 
1 
1 
2 
2 
2 
2 
2 
3 
3 


13 
25 
37 
49 
2 
14 
26 
39 
51 
3 
15 
3  28 
3  40 
3  52 
4 

16 
28 
40 
52 


4 
4 
4 
4 
4 
5 
5 
5 


N. 


4 
17 
28 
5  40 
5  52 


0.8 
20.4 
39.7 
58.5 
16.7 
34.4 
51.4 

7.6 
23.1 
37.7 
51.3 

3.9 
15.5 
26.0 
35.2 
43.0 
49.4 
54.4 
57.9 
59.8 

0.1 
58.6 
55.3 
50.2 


19.399 
19.394 
15U17 
19J08 
19.999 
19.289 
19.977 
19.964 
19.951 
19.935 
19.919 
19.909 
19.184 
19.164 
19.149 
19.119 
19.095 
19.071 
19.045 
19.016 
11.990 
11.960 
11.930 
11.898 


Hour. 


Right  Aaoenaion. 


Diff. 
forlm. 


Declination. 


TUESDAY  19. 


MONDAY  18. 
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18 
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1 


h    m 

1  14 

16 
19 
1  21 
1  23 
1  26 
1  28 
1  30 
1  33 
35 
1  37 
1  40 
1  42 
I  44 
1  47 
1  49 
1  51 
1  53 
1  56 
1  58 
1 
3 
5 
8 


2 
2 
2 
2 


41.90 
59.29 
16.83 
34.53 
52.39 
10.41 
28.60 
46.95 

5.47 
24.15 
43.00 

2.02 
21.20 
40.55 

0.07 
19.76 
39.62 
59.65 
19.85 
40.22 

0.76 
21.47 
42.35 

3.40 


8 
2.2885 

9.9911 

9.9937 

9.9963 

9.9990 

9^017 

9.3045 

9.3079 

9.3100 

9.3198 

9.3156 

9.3183 

9.3911 

9.3939 

9.3967 

9.3996 

9J394 

9.3359 

9.3381 

9.3409 

9.3437 

9.3466 

9.3404 

9.3593 


N.10 

10 
10 
11 
11 
11 
11 
II 
12 
12 
12 
12 
12 
12 
13 
13 
13 
13 
13 
13 
13 
14 
14 
N.14 


37 
47 

58 
8 
19 
29 
40 


2.8 
43.8 
21.0 
54.3 
23.7 
49.0 
10.2 
50  27.2 
0  40.1 
10  48.7 
20  52.il 
30  52.7 
40  48.0 
50  38.7 
24.8 
6.2 
42.8 
14.5 
41.3 
3.2 
20.0 
31.7 
15  38.2 
24  39.5 
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10 
19 
29 
38 
48 
57 

6 


WEDNESDAY  20. 


Difll 
for  1  m. 


0  20  27.62 

9.9347  ! 

N.  6    4  43.1 

11.865 

0 

2  10  24.62 

9.3551 

N.14  33  35.5 

8.888 

0  22  41.75 

9.9365 

6  16  34.0 

11.831 

1 

2  12  46.01 

9.3578 

14  42  26.1 

6.798 

0  24  56.00 

9.9384 

6  26  22.8 

11.795 

2 

2  15    7.56 

9.3606 

14  51  11.3 

8.707 

0  27  10.36 

9.9403 

6  40    9.4 

11.758 

3 

2  17  29.28 

9.3634 

14  59  51.0 

8.615 

0  29  24.84 

9.9499 

6  51  53.8 

11.791 

4 

2  19  51.17 

9.3669 

15    6  25.1 

8JS2 

0  31  39.43 

9.9449 

7    3  35.9 

11.689 

5 

2  22  13.23 

9^690 

15  16  53.7 

8.439 

0  33  54. 14 

9.9469 

7  15  15.7 

11.649 

6 

2  24  35.45 
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15  25  16.6 
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0  36    8.98 

9.9483 

7  26  53.0 

11.601 

7 

2  26  57.83 

9.3744 

15  33  33.7 

8.937 

0  38  23.94 

9.9503 

7  38  27.8 

11.558 

8 

2  29  20.38 

9.3771 

15  41  45.0 
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9.9594 

7  50    0.0 

11.514 

9 

2  31  43.09 

9.3798 

15  49  50.5 
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8     1  29.5 
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10 

2  34    5.96 

2.3825 

15  57  50.0 

7.942 

0  45    9.57 

9.9568 

8  12  56.2 

11.499 

11 

2  36  28.99 

9.3859 

16    5  43.5 

7.8*2 

0  47  25.05 

9.9591 

8  24  20.1 

11.375 

12 

2  38  52.18 

9.3878 

16  13  31.0 

7.741 
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9.9614 

8  35  41.2 
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13 
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14 
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9.3999 
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0  54  12.30 
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11.996 

15 
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9.9684 
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11.174 

16 
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9.3979 
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0  58  44.51 

9.9708 

9  20  35.4 
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17 

2  50  50.42 

9.4003 

16  50  55.9 

7J922 

1     1    0.83 

9.9739 

9  31  41.0 

11.066 

18 

2  53  14.51 

9.4098 

16  58    6.0 

7.115 

1     3  17.30 

9.9757 

9  42  43.3 

11.010 

19 

2  55  38.75 

9.4059 

17    5    9.7 

7.007  1 

1     5  &3.92 

9.9789 

9  53  42.2 

10.953 

20 

2  58    3.13 

9.4075 

17  12    6.9 
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1     7  50.68 

9.9807 

10    4  37.7 
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21 

3    0  27.65 
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9.4191 
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24 
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10.456 
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9.937 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Bight  Ascension. 

DUt 
forlm. 

Declination. 

Diff. 
for  1  m. 

Hour. 

Bight  Ascension. 

DHL 
forlm. 

Declination. 

Diff. 
for  1  m. 

THl 

JRSDj 

\Y  21. 

SATURDAY  23. 
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4  18  27.13 
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8 
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4  28  16.08 

9.4539 
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9 

6  24  24.95 

9.3559 

19  37  53.5 

3^04 
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14 
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20  17  30.9 
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14 

6  36    8.61 

9.3356 

19  18  59.5 
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15 

4  42  59.24 

9.4519 

20  19  14.3 

1.658 

15 

6  38  28.62 

9-3315 

19  14  53.2 

4.168 

16 

4  45  26.34 

9.4513 

20  20  49.9 

1.630 

16 

6  40  48.39 

9.3274 

19  10  40.5 

4.264 

17 

4  47  53.40 

2.4506 

20  22  17.9 

1.402 

17 

6  43    7.91 

9.3939 

19    6  21.5 

4.370 

18 

4  50  20.41 

9.4497 

20  23  38.2 
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18 
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19    1  56.1 
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0.758 
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XI. 


GREENWICH  MEAN  TIME. 

i 

i 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right  Ascension. 

Diff. 
forlm. 

Declination. 

Diff. 
for  1  m. 

Hour. 

Right  Ascension. 

DiH 
forlm. 

Declination. 

Dim 

for  1  m. 
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)NDA 

Y  25. 

WEDNESDAY  27. 

h     m       8 

8 

O         I        it 

// 

h    m       a 

s 

O          t         It 

// 

0 

6  59  17.38 

2.3999 

N.18  33  14.7 

5.063 

0 

8  43  56.77 

9.0684 

N.12  53  26.2 

8.699 

1 

7     I  34.82 

9.3884 

18  28    6.8 

5.181 

1 

8  46    0.74 

9.0640 

12  44  42.7 

8.751 

2 

7    3  51.99 

2.3840 

18  22  53.0 

5.278 

2 

8  48    4.45 

9.0597 

12  35  56.1 

8409 

3 

7    6    8.90 

94796 

18  17  33.4 

5.374 

3 

8  50    7.90 

3.0553 

12  27    6.5 

8-852 

4 

7    8  25.53 

3.9748 

18  12    8.1 

5.470 

4 

8  52  11.09 

34510 

12  18  13.9 

asoi 

5 

7  10  41.89 

9.9703 

18    6  37.0 

5.565 

5 

8  54  14.02 

9.0467 

12    9  18.4 

&£49  : 

6 

7. 12  57.97 

9.9657 

18     1    0.3 

5.658 

6 

8  56  16.69 

9.0494 

12    0  20.0 

8*997 

7 

7  15  13.77 

9.9610 

17  55  18.0 

5.751 

7 

8  58  19.11 

90369 

11  51  18.8 

9.043 

8 

7  17  29.29 

9.9564 

17  49  30.2 

5.843 

8 

9    0  21.28 

9.0341 

11  42  14.9 

9488 

9 

7  19  44.54 

9.9518 

17  43  37.0 

5.939 

9 

9    2  23.20 

9.0300 

11  33    8,3 

9.133 

10 

7  21  59.51 

9.9471 

17  37  38.3 

6.029 

10 

9    4  24.88 

9.0959 

1 1  23  59.0 

9.176 

11 

7  24  14.19 

9.9493 

17  31  34.3 

6.111 

11 

9    6  26.31 

9.0918 

11  14  47.2 

91219 

12 

7  26  28.58 

9.9375 

17  25  25.0 

6.199 

12 

9    8  27.50 

9.0178 

1 1     5  32.8 

9.261 

13 

7  28  42.69 

9.9398 

17  19  10.4 

6486 

13 

9  10  28.45 

2.0138 

10  56  15.9 

9.309 

14 

7  30  56.52 

94281 

M  12  50.7 

6.371 

14 

9  12  29.16 

3.0099 

10  46  56.6 

9.349 

15 

7  33  10.06 

9.9333 

17    6  25.9 

6.455 

15 

9  14  29.64 

9.0060 

10  37  34.9 

9.381 

16 

7  35  23.32 

9.9186 

16  59  56.1 

6.539 

16 

9  16  29.88 

9.0091 

10  28  10.9 

9.419 

17 

7  37  36.29 

9.9137 

16  53  21.2 

6.623 

17 

9  18  29.89 

1.9983 

10  18  44.6 

9.456 

18 

7  39  48.97 

9.9069 

16  46  41.4 

6.704 

18 

9  20  29.68 

1.9946 

10    9  16.1 

9.493 

19 

7  42    1.36 

9.9049 

16  39  56.7 

6.785 

19 

9  22  29.24 

1.9908 

9  59  45.4 

9.530 

20 

7  44  13.47 

9.1994 

16  33    7.2 

6.865 

20 

9  24  28.58 

1.9871 

9  50  12.5 

9.566 

21 

7  46  25.29 

9.1946 

16  26  12.9 

6.944 

21 

9  26  27.69 

1.9834 

9  40  37.5 

9400 

22 

7  48  36.82 

9.1897 

16  19  13.9 

7.029 

22 

9  28  26.59 

1.9798 

9  31     0.5 

9433 

23 

7  50  48.06 
TU 

9.1849 

ESDA 

N.16  12  10.3 
Y  26. 

7.098 

23 

9  30  25.27 
THl 

1.9769 

JRSDi 

N.  9  21  21.5 
*Y28. 

9466 

0 

7  52  59.01 

9.1801 

N.16    5    2.2 

7.174 

0 

9  32  23.74 

1.9997 

N.  9  11  40.6 

9497 

1 

7  55    9.67 

9.1753 

15  57  49.5 

7.349 

1 

9  34  22.00 

1.9693 

9    1  57.8 

9.738 

2 

7  57  20.05- 

9.1708 

15  50  3>.3 

7.322 

2 

9  36  20.05 

1.9658 

8  52  13.2 

9.759 

3 

7  59  30.14 

2.1657 

15  43  10.8 

7.395 

3 

9  38  17.90 

1.9634 

8  42  2(5.7 

9.789 

4 

8     1  39.94 

2.1609 

15  35  44.9 

7.467 

4 

9  40  15.54 

1.9591 

8  32  38.5 

9.818 

5 

8    3  49.45 

9.1569 

15  28  14.7 

7.538 

5 

9  42  12.99 

1.9556 

8  22  48.6 

9446 

6 

8    5  58.68 

9.1514 

15  20  40.3 

7.606 

6 

9  44  10.24 

1.9535 

8  12  57.0 

9.873 

7 

8    8    7.62 

9.1467 

15  13    1.8 

7.677 

7 

9  46    7.29 

1.9493 

8    3    3.8 

9499 

8 

8  10  16.28 

2.1419 

15    5  19.1 

7.745 

8 

9  48    4.16 

1.9469 

7  53    9.1 

9425 

9 

8  12  24.65 

2.1379 

14  57  32.4 

7.813 

9 

9  50    0.84 

1.9433 

7  43  12.8 

9.950 

10 

8  14  32.74 

2.1395 

14  49  41.7 

7.878 

10 

9  51  57.34 

1.9401 

7  33  15.1 

9474 

11 

8  10  40.55 

9.1977 

14  41  47.1 

7.943 

11 

9  53  53.65 

1.9370 

7  23  15.9 

9498 

12 

8  18  48.07 

2.1930 

14  33  48.6 

8.007 

12 

9  55  49.78 

1.9341 

7  13  15.3 

10491 

13 

8  20  55.31 

9.1183 

14  25  46.3 

8.069 

13 

9  57  45.74 

1.9319 

7    3  13.4 

10.043 

14 

8  23    2.27 

2.1137 

14  17  40.3 

8.131 

14 

9  59  41.52 

1.9983 

6  53  10.2 

10464 

15 

8  25    8.96 

2.1091 

14    9  30.6 

8.192 

15 

10    1  37.13 

1.9355 

6  43    5.7 

10485 

16 

8  27  15.37 

2.1045 

14    1   17.3 

8.252 

16 

10    3  32.58 

1.9397 

6  33    0.0 

10.105 

17 

8  29  21.50 

2.0999 

13  53    0.3 

8.312 

17 

10    5  27.86 

1.9900 

6  22  53.1 

10.125 

18 

8  31  27.35 

2.0953 

13  44  39.8 

8.370 

18 

10    7  22.98 

1.9174 

6  12  45.0 

10.144 

19 

8  33  32.93 

2.0908 

13  36  15.9 

8.497 

19 

10    9  17.95 

1.9148 

6    2  35.8 

10.169 

20 

8  35  38.24 

2.0869 

13  27  48.5 

8.484 

20 

10  11  12.76 

1.9139 

5  52  25.6 

10J78 

21 

8  37  43.27 

9.0816 

13  19  17.8 

8.539 

21 

10  13    7.41 

1.9096 

5  42  14.4 

10.194 

22 

8  39  48.03 

9.0779 

13  10  43.8 

8493 

22 

10  1;>    1.91 

1.9073 

5  32    2.3 

10410 

23 

8  41  52.53 

2.0728 

13    2    6.6 

8.647 

23 

10  IC  56.27 

1.9048 

5  21  49.2 

10496 

24 

8  43  56.77 

9.0684 

N.12  53  26.2 

8.699 

24 

10  18  50.49 

1.9035 

N.  5  1 1  35.2 

10441 
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GREENWICH  MEAN  TIME. 

« 

THE  MOON'S  EIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right  Ascension. 

Diff. 
forlm. 

Declination. 

Dift 
for  1  m. 

Hoar. 

Right  Aftcenaion. 

Diff. 
forlm. 

Declination. 

Diff. 
fur  I  m. 

pj 

tIDAl 

1  29. 

SUNDAY  31. 

h     m       n 

n 

0         /         a 

,/ 

h    m       ft 

H 

O          /          // 

gj 

0 

10  18  50.49 

1.9035 

N.  5  11  35.2 

10.341 

0 

11  48  28.97 

1.8638 

S.  3    4  57.4 

10.996 

1 

10  20  44.57 

1.9009 

5    1  20.3 

10.355 

1 

1 1  50  20.21 

1.8543 

3  15  10.6 

10.913 

2 

10  22  38.51 

1.8079 

4  51     4.6 

10.967 

2 

11  52  11.47 

1.8545 

3  25  22.9 

10.198 

3 

10  24  32.32 

1.8057 

4  40  48.2 

10.379 

3 

11  54    2.75 

1.8549 

3  &5  34.4 

10.184 

4 

10  26  26.00 

1.8096 

4  30  31.1 

10.391 

4 

11  55  54.06 

1.8554 

3  45  45.0 

10.168 

5 

10  28  19.55 

1.8015 

4  20  13.3 

10.303 

5 

1 1  57  45.40 

1.8660 

3  55  54.6 

10.159 

6 

10  30  12.98 

1.8895 

4    9  54.8 

10.314 

6 

1 1  59  36.78 

1.8067 

4    6    3.2 

10.135 

7 

10  32    6.29 

1.8875 

3  59  35.6 

10.334 

7 

12    1  28.20 

1.8573 

4  16  10.8 

10.117 

8 

10  33  59.48 

1.8856 

3  49  15.9 

10.333 

8 

12    3  19.66 

1.8680 

4  26  17.3 

10.100 

9 

10  35  52.56 

1.8837 

3  38  55.7 

10.341 

9 

12    5  11.16 

1.8588 

4  36  22.8 

10.069 

10 

10  37  45.53 

1.8819 

3  28  35.0 

10.349 

10 

12    7    2.71 

1.8596 

4  46  27.2 

10.063 

11 

10  39  38.39 

1.8803 

3  18  13.8 

10.357 

11 

12    8  54.31 

1.8605 

4  56  30.4 

10.043 

12 

10  41  31.15 

1.8785 

3    7  52.1 

10.305 

12 

12  10  45.97 

1.8615 

5    6  324 

10.093 

1:3 

10  48  23.81 

1.8768 

2  57  30.0 

10.371 

13 

12  12  37.69 

1.8635 

5  16  33.2 

10.003 

14 

10  45  16.37 

1.8753 

2  47    7.6 

10.376 

14 

12  14  29.47 

1.8635 

5  26  32.8 

9.9e9 

15 

10  47    8.83 

1.8736 

2  36  44.9 

10.381 

15 

12  16  21.31 

1.8646 

5  36  31.1 

9.961 

16 

10  49    1.20 

1.8731 

2  26  21.9 

10.385 

16 

12  18  13.22 

1.8657 

5  46  28.1 

9.939 

17 

10  50  53.49 

1.8707 

2  15  58.7 

10.389 

17 

12  20    5.20 

1.8669 

5  56  23.8 

9.917 

18 

10  52  45.69 

1.8603 

2    5  35.2 

10.399 

18 

12  21  57.25 

1.8689 

6    6  18.1 

9.893 

19 

10  54  37.81 

1.8660 

1  55  11.6 

10.395 

19 

12  23  49.38 

1.8695 

6  16  11.0 

9.869 

20 

10  56  29.85 

1.8668 

1  44  47.8 

10.397 

20 

12  25  41.59 

1.8709 

6  26    2.4 

9.845 

21 

10  58  21.82 

1.8656 

1  34  23.9 

10.399 

21 

12  27  33.89 

1.8733 

6  35  52.4 

9.831 

22 

11    0  13.72 

1.8644 

1  23  59.9 

10.400 

22 

12  29  26.27 

1.8738 

6  45  40.9 

9.795 

23 

11    2    5.55 

1.8633 

N.  1  13  35.9 

10.400 

23 

12  31  18.75 

1.8754 

S.  6  55  27.8 

9.768 

SAT 

URDi 

1Y  30. 

MONDAY, 

JANE 

ARY  1,  188 

3. 

0 
1 

11    3  57.31 
11     5  49.01 

1.8639 

N.  1    3  11.9 
0  52  47.9 

10.400 

0 

|    12  33  11.32 

'   1.8769 

S.  7    5  13.1  | 

9.749 

1.8618 

10.399 

2 

11    7  40.66 

1.8603 

0  42  24.0 

10.397 

3 

1 1     9  32.25 

1.8594 

0  32    OS 

10.395 

4 
5 

11  11  23.79 
11  13  15.28 

1.8586 
1.8579 

0  21  36.6 
0  11   13.1 

10.393 
10.390 

PHASES 

OF  T 

HE  MOON. 

6 

4* 

11  15    6.73 

1.8579 

N.  0    0  49.8 

10387 

7 

11  16  58.14 

1.8565 

S.  0    9  33.3 

10.383 

8 

11   18  49.51 

1.8558 

0  19  56.1 

10.377 

d       h 

m 

9 
10 

11  20  40.84 
11  22  32.14 

1.8559 
1.8547 

0  30  18.6 
0  40  40.7 

10.373 
10.366 

( 

[  Last  Quartei 

r.    .    , 

>     .       «       « 

56.4 

11 

11  24  23.41 

1.8543 

0  51     2.5 

10.360- 

i 

I  New  Moon 

•    *    « 

,    .    10      3    J 

17.6 

12 

11  26  14.66 

1.8540 

1     1  23.9 

10.353 

m 

D  First  Quarte 

T       .      « 

.    .    17      4    J 

39.6 

13 
14 

11  28    5.89 
11  29  57.10 

1.8537 
1.8634 

1  11  44.8 
1  22    5.3 

10.345 
10.337 

C 

3  Full  Moon 

.      •      i 

>    .    24      3    * 

11.4 

15 

16 

11  31  48.29 
1 1  33  39.48 

1.8539 
1.8531 

1  32  25,3 
1  42  44.8 

10.399 
10.390 

17 

1 1  35  30.66 

1.8589 

1  53    3.7 

10.310 

d 

h 

18 
19 

11  37  21.83 
11  &>  13.00 

1.8538 
1.8539 

2    3  22.0 
2  13  39  7 

10.300 
104169 

< 

3  : 

133 
8.0 

[  Perigee.    . 

■    .    .       18 

20 

11  41    4.18 

1.8530 

2  23  56.7 

10.978 

i 

•      •      * 

21 

11  42  55.36 

1.8531 

2  34  13.0 

10.966 

(1 

31     ] 

(0.6 

22 

11  44  46.55 

1.8539 

2  44  28.6 

IvivW 

10.953 

^ 

23 

11  46  37.75 

1.8535 

2  54  43.4 

10.940 

24 

1 1  48  28.97 

1.8538 

S.  3    4  57.4 

10.336 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

Day  of  the 
**           Month. 

Name  and  Direction 
of  Object. 

Noon. 

P.L. 

of 
DifT. 

mh. 

P.L. 

of 

Diff. 

m 

P.L. 

of 

Diff. 

IX*. 

P.L. 

of 

Diff. 

Aldebaran 

W. 

O          1         II 

78  19  26 

3001 

O           1        II 

79  49  37 

3010 

O           l         // 

81  19  37 

3018 

O           1        It 

82  49  27 

3096 

Jupiter 

W. 

58  26  27 

9965 

59  57  36 

8963 

61  28  35 

9971 

62  59  24 

9979 

Pollux 

w. 

37  10  42 

3934 

38  36  23 

3918 

40    2  11 

3313 

41  28    5 

3909 

Spica 

E. 

55  16  34 

2991 

53  46  10 

3001 

52  15  58 

3009 

50  45  56 

3017 

Sun 

E. 

102  17  35 

3373 

100  54  48 

3384 

99  32  13 

3393 

98    9  48 

3400 

2 

Aldebaran 

W. 

90  16  22 

3058 

91  45  23 

3064 

93  14  17 

3068 

94  43    6 

3079 

Jupiter 

W. 

70  31  17 

3009 

72    1  18 

3014 

73  31  13 

3019 

75    1     2 

3099 

Pollux 

W. 

48  38  28 

3198 

50    4  40 

3197 

51  30  53 

3195 

52  57    8 

3194 

Spica 

E. 

43  18    2 

3049 

41  48  50 

3054 

40  19  44 

3059 

38  50  44 

3069 

Sun. 

E. 

91  19  57 

3437 

89  58  22 

3449 

88  36  53 

3447 

87  15  30 

3459 

3 

Jupiter 

W. 

82  29  10 

3034 

8S  58  41 

3035 

85  28  10 

3036 

86  57  38 

3035 

Pollux 

W. 

60    8  45 

3186 

61  35  11 

3184 

63    1  39 

3183 

64  28  10 

3180 

Regulus 

W. 

23    7  32 

3309 

24  33  31 

3196 

25  59  45 

3  J  84 

27  26  13 

3173 

Spica 

E. 

31  26  43 

3075 

29  58    3 

3076 

28  29  24 

3077 

27    0  46 

3077 

Sun 

E. 

80  29  37 

3466 

79    8  35 

3467 

77  47  34 

3468 

76  26  34 

3468 

4 

Pollux 

W. 

71  41  34 

3163 

73    8  28 

3158 

74  35  27 

3153 

76    2  32 

3149 

Regulus 

W. 

34  41  18 

3133 

36    8  47 

3127 

37  36  24 

3119 

39    4  10 

3113 

Sun 

E. 

69  41  23 

3461 

68  20  15 

3458 

66  59    4 

3454 

65  37  49 

3451 

5 

Pollux 

W. 

83  19  28 

3180 

84  47  13 

3114 

66  15    6 

3J07 

87  43    7 

3101 

Regulus 

W. 

46  25  15 

3074 

47  53  56 

3067 

49  22  46 

3059 

50  51  46 

3050 

Sun 

E. 

58  50  19 

3485 

57  28  31 

3418 

56    6  35 

3411 

54  44  31 

3404 

6 

Pollux 

W. 

95    5  26 

3061 

96  34  23 

3053 

98    3  31 

3044 

99  32  49 

3036 

Regulus 

W. 

58  19  29 

9005 

59  49  36 

8995 

61  19  55 

9985 

62  50  26 

9975 

Sun 

E. 

47  52    0 

3369 

46  29    0 

3353 

45    5  50 

3344 

43  42  29 

3334 

7 

Regulus 

W. 

70  26  18 

3939 

71  58    9 

29  J 1 

73  30  14 

9900 

75    2  33 

9888 

Spica 

W. 

16  26  45 

3900 

17  59    4 

8889 

19  31  3/ 

9878 

21     4  24 

9866 

Sun 

E. 

36  42  50 

3989 

35  18  18 

3371 

33  53  33 

3361 

32  28  36 

3350 

8 

Regulus 

W. 

82  47  50 

8831 

84  21  38 

3819 

85  55  41 

9808 

87  29  59 

9795 

Spica 

W. 

28  51  59 

3809 

30  26  15 

3798 

32    0  45 

9787 

33  35  30 

9775 

Sun 

E. 

25  20  39 

3197 

23  54  26 

3188 

22  28    2 

3178 

21     1  27 

3170 

12 

Sun 

W. 

23    9  17 

3838 

24  42  56 

9897 

26  16  49 

9816 

27  50  56 

9806 

' 

Fomalhaut 

E. 

54  14  52 

3933 

52  49  46 

3983 

51  25  15 

3316 

50     1  22 

3359 

a  Pegasi 

E. 

68  29  23 

3651 

66  51  37 

8648 

65  13  47 

9645 

63  35  53 

9643 

13 

Sun 

W. 

35  44  30 

3764 

37  19  45 

9757 

38  55    9 

9750 

40  30  43 

9744  ' 

Fomalhaut 

E. 

43  14  23 

3694 

41  56  15 

3703 

40  39  31 

3799 

39  24  21 

3894 

a  Pegasi 

E. 

55  26  14 

3649 

53  48  25 

8659 

52  10  41 

9658 

50  33    5 

9666 

a  Arietis 

E. 

98    7  48 

9470 

96  25  52 

9463 

94  43  47 

9457 

93    1  33 

9451 

14 

Sun 

W. 

48  30  37 

9713 

50    6  59 

9709 

51  43  27 

9704 

53  20    2 

9698 

a  Pegasi 

E. 

42  28  19 

9739 

40  52  21 

3753 

39  16  51 

8777 

37  41  53 

9807 

a  Arietis 

E. 

84  28  29 

9497 

82  45  32 

9439 

81    2  29 

9418 

79  19  20 

9415 

15 

Sun 

W. 

61  24  30 

9678 

63     1  40 

9674 

64  38  55 

3670 

66  16  15 

«vOO 

aAquil® 

w. 

33  31  29 

4044 

34  42  25 

3894 

35  55  51 

3763 

37  11  32 

3649 

1 
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—    / 

GREENWICH  MEAN  TIME, 

LUNAR  DISTANCES. 

o 

+-  A 

ft 
1 

Name  and  Direction 
of  Object. 

Midnight 

P.  L. 

of 

DlfT. 

XVh. 

P.L. 
of 

Difr. 

xvnib. 

P.L. 

of 

Diff. 

XXP>. 

P.L. 

of 

DlflF. 

Aldebaran 

Jupiter 

Pollux 

Spica 

Sun 

W. 
W. 

w. 

E. 
E. 

84  19    7 
64  30    3 
42  54    4 
49  16    4 
96  47  32 

3034 
9986 
3906 
3094 
3408 

O           /         // 

85  48  37 
66    0  33 
44  20    6 
47  46  21 
95  25  25 

3041 
9993 
3904 
3031 
3416 

O            II* 

87  17  59 
67  30  55 

45  46  11 

46  16  47 
94    3  27 

3047 
9999 
3909 
3038 
3494 

O           i         /' 

88  47  14 
69     1     9 
47  12  18 
44  47  21 
92  41  38 

3059 
3004 
3199 
3043 
9431 

2 

Aldebaran 

Jupiter 

Pollux 

Spica 

Sun 

W. 

W. 

W. 

E. 

E. 

96  11  50 
76  30  47 
54  23  24 
37  21  48 
85  54  12 

3075 
3096 
3193 
3065 
3455 

97  40  30 
78    0  27 
55  49  42 
35  52  56 

84  32  58 

3076 
3099 
3199 
3069 
3459 

99    9    6 
79  30    4 
57  16     1 
34  24    8 
83  11  48 

3089 
3031 
3190 
3079 
3469 

100  37  38 

80  59  38 
58  42  22 
32  55  24 

81  50  41 

3084 
3033 
3188 
3074 
3464 

3 

Jupiter 
Pollux 
Regulus 
Spica 

Sun 

W. 

W. 

W. 

E. 

E. 

88  27    7 
65  54  43 
28  52  54 
25  32    8 
75    5  34 

3035 
3178 
3164 
3077 
3467 

89  56  36 
67  21  19 
30  19  46 
24    3  30 
73  44  33 

3034 
3174 
3157 
3076 
3466 

91  26    7 
68  47  59 
31  46  47 
22  34  51 
72  23  31 

3033 
3170 
3148 
3074 
3465 

92  55  39 

70  14  44 
33  13  58 
21    6  10 

71  2  28 

3031 
3166 
3141 
3073 
3463 

4 

Pollux 

Regulus 

Sun 

W. 
W. 
E. 

77  29  42 
40  32    5 
64  16  30 

3144 
3105 
3446 

78  56  58 
42    0    9 
62  55    6 

3138 
3097 
3441 

80  24  21 
43  28  22 
61  33  36 

3133 
3090 
3437 

81  51  51 
44  56  44 
60  12    1 

3197 
3089 
3431 

5 

Pollux 
Regulus 

Sun 

W. 
W. 
E. 

89  11  16 

52  20  57 

53  22  19 

3093 
3041 
3396 

90  39  34 
53  50  19 
51  59  58 

3085 
3033 

3388 

92    8    2 
55  19  51 

50  37  28 

3078 
9094 
3380 

93  36  39 
56  49  34 
49  14  49 

3069 
3014 
3379 

6 

Pollux 
Regulus 

Sun 

W. 
W. 
E. 

101    2  17 
64  21  10 
42  18  57 

9097 
9965 
3394 

102  31  56 
65  52    7 
40  55  13 

3P18 
9954 
3313 

104     1  46 
67  23  17 
39  31  17 

3009 
9943 
3304 

105  31  47 
68  54  41 

38    7  10 

3001 
9933 
3993 

7 

Regulus 
Spica 

Sun 

W. 
W. 
E. 

76  35    7 
22  37  26 
31    3  26 

9876 
9855 
3939 

78    7  56 
24  10  42 
29  38    3 

9866 
9844 
3999 

79  40  59 
25  44  13 
28  12  28 

9854 
9839 
3918 

81  14  17 
27  17  59 
26  46  40 

9849 
9891 
3907 

8 

Regulus 
Spica 

Sun 

W. 

w. 

E. 

89    4  33 
35  10  31 
19  34  42 

9784 
9763 
3163 

90  39  22 
36  45  47 

18    7  48 

9779 
9751 
3156 

92  14  26 
38  21  19 
16  40  47 

9760 
9710 
3153 

93  49  46 
39  57    6 
15  13  41 

9749 
9799 
3150 

12 

Sun 

Fomalhaut 
a  Pegnsi 

W. 

E. 

E. 

29  25  16 
48  38  11 
61  57  57 

9797 
3393 
9643 

30  59  48 
47  15  47 
60  20    0 

9788 
3441 
9643 

32  34  31 
45  54  17 
58  42    3 

9780 
3495 
9643 

34    9  25 
44  33  47 
57    4    7 

S779 
3555 
9646 

13 

Sun 

Fomalhaut 
a  Pegnsi 
a  Arietis 

W. 

E. 
E. 
E. 

42    6  25 
38  10  55 
48  55  39 
91  19  11 

9737 
4010 
9675 
9446 

43  42  16 
36  59  25 
47  18  25 
89  36  41 

9731 
4149 
9685 
9441 

45  18  15 
35  50    4 
45  41  25 

87  54    4 

9795 

4994 
9698 
9436 

46  54  22 
34  43    6 
44    4  42 
86  11  20 

9719 
4471 
9713 
9431 

14 

Sun 

a  Pegnsi 
a  Arietis 

W. 

E. 

E. 

54  56  44 
36    7  34 
77  36    6 

9694 
9849 
9411 

56  &3  32 
34  34    0 
75  52  47 

9689 
9889 

9408 

58  10  26 
33    1  18 
74    9  24 

9686 
9931 
9405 

59  47  25 
31  29  38 
72  25  56 

9681 
9988 
9403 

15 

Sun 

a  Aqoilee 

W. 
W. 

67  53  40 
38  29  14 

9663 
3546 

69  31     9 
39  48  47 

9660 
3455 

71     8  43 
41  10    1 

9657 
3376 

72  46  21 
42  32  45 

9655 
3305 
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XV. 


1 

GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

. 

• 

u 

el  fSj 

Q 
15 

P.L. 

P.L. 

P.L. 

P.L. 

Name  and  Direction 

Noon. 

of 

HI*. 

of 

Vlh. 

of 

LX* 

of 

of  Object. 

Diff. 

Diff. 

Diff. 

l>iff. 

a  Arietis 

E. 

O           1         II 

70  42  25 

9401 

O           1        II 

68  58  51 

8398 

O           1         II 

67  15  14 

3396 

Oil' 

65  31  34 

9906 

Saturn 

E. 

85  54  42 

3338 

84    9  24 

3335 

82  24    1 

3398 

80  33  33 

S319 

Aldebaran 

E. 

103  48    5 

3354 

102    3  24 

3350 

100  18  38 

9347 

98  33  47 

S344 

16 

Sun 

W. 

74  24    2 

3659 

76    1  47 

3649 

77  39  35 

3646 

79  17  27 

9644 

a  Aquilce 

W. 

43  56  51 

3341 

45  22  12 

3184 

46  48  40 

3133 

48  16  10 

3087 

a  Arietis 

E. 

56  52  53 

3393 

55    9    8 

9394 

53  25  24 

3395 

51  41  42 

S396 

Saturn 

E. 

71  50  13 

3306 

70    4  22 

9303 

68  18  27 

9301 

66  32  29 

9999  ' 

Aldebaran 

E. 

89  48  26 

3330 

88    3  10 

3337 

86  17  50 

9395 

84  32  27 

3393 

Jupiter 

E. 

107  43  50 

3364 

105  57  27 

3981 

104  11    0 

3979 

102  24  29 

9976 

17 

Sun 

W. 

87  27  33 

3635 

89    5  41 

3639 

90  43  52 

3630 

92  22    6 

9699 

a  Aquilce 

W. 

55  46    8 

3915 

57  18    8 

3889 

58  50  41 

3966 

60  23  44 

9845 

a  Arietis 

E. 

43    4    6 

2416 

41  20  54 

3439 

39  37  50 

3439 

37  54  57 

9439 

Saturn 

E. 

57  41  57 

3390 

55  55  43 

3389 

54    9  28 

8988 

52  23  11 

9386 

Aldebaran 

E. 

75  44  48 

3314 

73  59    9 

3313 

72  13  27 

3311 

70  27  43 

9310  ' 

Jupiter 

E. 

93  31    7 

3366 

91  44  18 

3965 

89  57  27 

3964 

88  10  34 

9969 

18 

Sun 

W. 

100  33  38 

3994 

102  12    0 

3634 

103  50  23 

3633 

105  28  47 

9693 

a  Aquilce 

W. 

68  14  57 

8766 

69  50    9 

3756 

71  25  35 

9745 

73    1  15 

9736 

Fomalhaut 

W. 

42    9  12 

3484 

43  29  54 

3407 

44  52    3 

3338 

46  15  30 

3978 

Saturn 

E. 

43  31  24 

9384 

41  45    1 

3383 

39  58  37 

9363 

38  12  13 

9984 

Aldebaran 

E. 

61  38  45 

3307 

59  52  55 

9306 

58    7    4 

3306 

56  21  13 

9306 

Jupiter 

E. 

79  15  39 

3957 

77  28  36 

9956 

75  41  32 

8356 

73  54  28 

9356 

19 

Sun 

W. 

113  40  46 

3694 

115  19    8 

9635 

116  57  29 

9696 

118  35  48 

9697 

Fomalhaut 

W. 

53  28  24 

3055 

54  57  29 

3099 

56  27  14 

9994 

57  57  34 

9968 

aPegasi 

W. 

33  19  37 

3810 

34  53  52 

9766 

36  29    4 

9799 

38    5    5 

9697 

Aldebaran 

E. 

47  32    8 

3311 

45  46  24 

9319 

44    0  42 

9314 

42  15    3 

9316 

Jupiter 

E. 

64  59    2 

3256 

63  11  58 

9957 

61  24  55 

9958 

59  37  54 

9359 

Pollux 

E. 

90    4    5 

3375 

88  19  55 

9376 

86  35  46 

3378 

84  51  39 

9380 

20 

Fomalhaut 

W. 

65  36  21 

3875 

67    9  12 

3863 

68  42  19 

3853 

70  15  40 

9849 

a  Pegasi 

W. 

46  14  13 

3591 

47  53  21 

3577 

49  32  48 

3565 

51  12  31 

9556 

Aldebaran 

E. 

33  27  52 

3335 

31  42  44 

3341 

29  57  44 

3346 

28  12  54 

3355 

Jupiter 

E. 

50  43  17 

3268 

48  56  31 

3970 

47    9  48 

3974 

45  23  10 

3977 

Pollux 

E. 

76  11  46 

3391 

74  27  59 

3395 

72  44  17 

9399 

71    0  41 

9403 

21 

Fomalhaut 

W. 

78    4  51 

3816 

79  38  58 

3815 

81  13    6 

3815 

82  47  15 

3816 

a  Pegani 

W. 

59  33  49 

3537 

61  14  25 

3534 

62  55    5 

9593 

64  35  47 

9533 

Jupiter 

E. 

36  31  17 

3398 

34  45  14 

3303 

32  59  19 

3309 

31  13  33 

9316 

Pollux 

E. 

62  24  &3 

3434 

60  41  47 

3443 

58  59  13 

8459 

57  16  52 

9461 

Regulus 

E. 

98  48  41 

3347 

97    3  50 

3351 

95  19    5 

8355 

93  34  26 

3359 

22 

Fomalhaut 

W. 

90  37    8 

3838 

92  10  47 

3845 

93  44  16 

3854 

95  17  34 

9863 

a  Pegasi 

W. 

72  59    4 

3531 

74  39  34 

3535 

76  19  59 

9540 

78    0  17 

3545 

a  Arietis 

W. 

29  22  40 

3573 

31    2  13 

8559 

32  42    4 

3549 

34  22    9 

9549 

Pollux 

E. 

48  48  49 

3533 

47    8    6 

3538 

45  27  45 

3554 

43  47  47 

9579 

Regulus 

E. 

84  53    0 

3389 

83    9    9 

3395 

81  25  27 

3403 

79  41  55 

9410 

23 

a  Arietis 

W. 

42  44    3 

9536 

44  24  26 

3538 

46    4  46 

3541 

47  45    2 

9545 

Saturn 

W. 

27    7  11 

3499 

28  50    4 

9436 

30  32  47 

8444 

32  15  19 

9453 

Pollux 

E. 

35  35    8 

3697 

33  58  24 

3731 

32  22  25 

i 

3769 

30  47  17 

9819 

1 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

5  . 

Q 
15 

P.L. 

P.L. 

P.L. 

P.L. 

Name  and  Direction 
of  Object. 

Midnight. 

of 
Diff. 

XV*. 

of 
Diff. 

XVHIb. 

of 
Diff. 

xxi*. 

of 
Diff. 

a  Arietis 

£. 

Q           1        II 

63  47  52 

9394 

O           /         // 

62    4    8 

9393 

60  20  23 

9393 

58  36  38 

9393 

Saturn 

E. 

78  53    1 

9316 

77    7  25 

9313 

75  21  45 

9311 

73  343    1 

9308 

• 

Aldebarnii 

E. 

96  48  52 

2341 

95    3  52 

9337 

93  18  47 

9335 

91  33  36 

9333 

16 

SUM 

W. 

80  55  22 

9641 

82  33  21 

9639 

84  11  23 

9638 

85  49  27 

9636 

etAquile 

W. 

49  44  36 

3045 

51  13  53 

3007 

52  43  57 

9973 

54  14  43 

9949 

a  Arietis 

E. 

49  58    2 

9396 

48  14  25 

9409 

46  30  53 

9405 

44  47  26 

9410 

Saturn 

E. 

64  46  28 

9997 

63    0  24 

9996 

61  14  18 

9994 

59  28    9 

9991 

Aldebaran 

E. 

82  47     1 

9391 

81     1  32 

9310 

79  16    0 

3317 

77  30  25 

9315 

Jupiter 

E. 

100  37  54 

9974 

98  51   16 

9979 

97    4  36 

9970 

95  17  53 

9968 

17 

Sun 

W. 

94    0  22 

9698 

95  38  39 

9697 

97  16  57 

9696 

98  55  17 

9695 

a  Aquilre 

W. 

61  57  14 

9696 

63  31     8 

9808 

65    5  25 

9793 

66  40    2 

9779 

a  Arietis 

E. 

36  12  18 

9450 

34  29  55 

9463 

32  47  50 

9479 

31     6    7 

9498 

Saturn 

E. 

50  36  51 

9985 

48  50  30 

9985 

47    4    9 

9985 

45  17  47 

9984 

Aldebaran 

E. 

68  41  58 

9309 

66  56  12 

9306 

65  10  24 

9307 

63  24  a5 

9307 

Jupiter 

E. 

86  23  38 

9960 

84  36  40 

9960 

82  49  41 

9959 

81    2  41 

9958 

18 

Sun 

W. 

107    7  11 

9693 

108  45  35 

9693 

110  23  59 

9693 

112    2  23 

9694 

a  Aquilro 

W. 

74  37    7 

9799 

76  13    9 

9799 

77  49  20 

9716 

79  25  39 

9711 

Fomalhaut 

W. 

47  40    7 

3993 

49    5  49 

3174 

50  32  29 

3130 

52    0    2 

3090 

Saturn 

E. 

36  25  50 

9985 

34  39  28 

9985 

32  53    7 

9987 

31    6  48 

9988 

Aldebaran 

E. 

54  35  22 

9307 

52  49  32 

9307 

51    3  42 

9308 

49  17  54 

9309 

Jupiter 

E. 

72    7  23 

9955 

70  20  17 

9955 

68  33  11 

9956 

66  46    6 

9956 

19 

Sun 

W. 

120  14    6 

9699 

121  52  22 

9631 

123  30  35 

9633 

125    8  45 

9636 

Fomalhaut 

W. 

59  28  27 

9945 

60  59  49 

9994 

62  31  37 

9905 

64    3  49 

9890 

a  Pegasi 

W. 

39  41  49 

9669 

41  19  10 

9645 

42  57    4 

9694 

44  35  26 

9608 

Aldebaran 

E. 

40  29  27 

9390 

38  43  56 

9399 

36  58  29 

9396 

a5  13    7 

9331 

Jupiter 

E. 

57  50  54 

9960 

56    3  56 

9969 

54  17    0 

9964 

52  30    7 

9966 

Pollux 

E. 

83    7  35 

938J 

81  23  33 

9383 

79  39  34 

9365 

77  55  38 

9388 

20 

Fomalhaut 

W. 

71  49  14 

9834 

73  22  58 

9898 

74  56  50 

9893 

76  30  48 

9819 

a  Pegasi 

W. 

52  52  27 

9547 

54  32  35 

9540 

56  12  52 

9535 

57  53  17 

9530 

Aldedaran 

E. 

26  28  15 

9364 

24  43  49 

9375 

22  59  39 

9388 

21  15  47 

9404 

Jupiter 

E. 

43  36  36 

9980 

41  50    7 

9984 

40    3  44 

9988 

38  17  27 

9993 

Pollux 

E. 

69  17  11 

9408 

67  33  48 

9415 

65  50  34 

9491 

64    7  29 

9497 

21 

Fomalhaut 

W. 

84  21  22 

9818 

85  55  26 

9891 

87  29  26 

9895 

89    3  21 

9831 

a  Pegasi 

W. 

66  16  29 

9599 

(37  57  11 

9593 

69  37  52 

9595 

71  18  30 

9598 

Jupiter 

E. 

29  27  57 

9393 

27  42  31 

9331 

25  57  17 

9339 

24  12  15 

9349 

Pollux 

E. 

55  34  44 

9479 

53  52  51 

9489 

52  11  13 

9494 

50  29  52 

9507 

Regulus 

E. 

91  49  53 

9364 

90    5  27 

9370 

88  21     9 

9376 

86  37    0 

9389 

22 

Fomalhaut 

W. 

96  50  40 

9875 

98  23  31 

9687 

99  56    7 

9900 

101  28  26 

9915 

a  Pegasi 

W. 

79  40  28 

9551 

81  20  31 

9557 

83    0  25 

9564 

84  40  10 

9579 

a  Arietis 

W. 

36    2  24 

9538 

37  42  45 

9535 

39  23  K) 

9533 

41     3  37 

9534 

Pollux 

E. 

42    8  14 

9599 

40  29    8 

9615 

38  50  33 

9640 

37  12  32 

9667 

Regulus 

E. 

77  58  34 

9417 

76  15  24 

9496 

74  32  26 

9434 

72  49  40 

9443 

23 

a  Arietis 

W. 

49  25  12 

9551 

51     5  14 

9556 

52  45    7 

9565 

54  24  50 

9579 

Saturn 

W. 

33  57  39 

9469 

35  39  46 

9471 

37  21  40 

9481 

39    3  20 

9490 

Pollux 

E. 

29  13    5 

9869 

27  39  57 

9990 

26    8    3 

9967 

24  37  34 

3066 
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XVII 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

• 
-a    . 

P.L. 

P.L. 

P.L. 

P.L. 

*1 

Name  and  Direction 

Noon. 

of 

mh. 

of 

m 

of 

DO- 

of 

of  Object. 

Diff. 

Diff. 

Diff. 

Diff. 

23 

Regulus 

E. 

O          l         II 

71    7    6 

9452 

Q         1        II 

69  24  45 

9463 

O          1         II 

67  42  38 

9471 

O          1         II 

66    0  44 

9488. 

24 

a  Arietis 

W. 

56    4  23 

8560 

57  43  46 

9588 

59  22  57 

9598 

61     1  55 

9807 

Saturn 

W. 

40  44  47 

3500 

42  26    0 

9511 

44    6  58 

9593 

45  47  40 

9534 

Aldebaran 

W. 

22  35  21 

9571 

24  14  56 

9574 

25  54  26 

9580 

27  33  49 

9586  ' 

Regulus 
Spica 

E. 

57  35    0 

9538 

55  54  39 

9550 

54  14  35 

3563 

52  34  49 

2575 

E. 

111  18  20 

9509 

109  37  19 

9590 

107  56  33 

9530 

106  16    2 

9549 

25 

a  Arietis 

W. 

69  13  23 

8660 

70  50  57 

9671 

72  28  16 

9688 

74    5  20 

9695 

Saturn 

W. 

54    7  13 

9593 

55  46  18 

9604 

57  25    7 

9617 

59    3  39 

9630 

Aldebaran 

W. 

35  48    9 

9630 

37  26  23 

9640 

39    4  23 

9659 

40  42    8 

9663 

Jupiter 

W. 

19    3  59 

9600 

20  42  54 

9607 

22  21  40 

9614 

24    0  16 

9083 

Regulus 

E. 

44  20  33 

9646 

42  42  40 

9661 

41    5    8 

9677 

39  27  57 

2690  . 

Spica 

E. 

97  57  34 

9603 

96  18  43 

9615 

94  40    8 

9698 

93     1  51 

2640 

26 

a  Arietis 

W. 

82    6  33 

9756 

83  41  58 

9769 

85  17    6 

9789 

86  51  58 

9795 

Saturn 

W. 

67  11  58 

9694 

68  48  46 

9707 

70  25  16 

9790 

72    1  29 

9733 

Aldebaran 

W. 

48  47    1 

9799 

50  23  12 

9735 

51  59    6 

9747 

53  34  44 

9760 

Jupiter 

W. 

32    9  54 

9677 

33  47    5 

9688 

35  24     1 

9700 

37    0  41 

2713 

Regulus 

E. 

31  27  44 

9765 

29  52  56 

9806 

28  18  36 

9898 

26  44  45 

2859 

Spica 

E. 

84  54  46 

9705 

83  18  13 

9719 

81  41  58 

9733 

80    6    0 

2744  , 

27 

Saturn 

W. 

79  58  18 

9798 

81  32  49 

9810 

83    7    4 

9898 

84  41    3 

9835 

Aldebaran 

W. 

61  28  47 

9881 

63    2  47 

9833 

64  36  32 

9845 

66  10     1 

2858  ; 

Jupiter 

W. 

44  59  57 

9773 

46  35    0 

9785 

48    9  48 

9797 

49  44  20 

2808  ' 

Spica 

E. 

72  10  28 

9809 

70  36  12 

9881 

69    2  12 

9634 

67  28  28 

9646 

28 

Aldebaran 

W. 

73  53  37 

9915 

75  25  37 

9996 

76  57  23 

9936 

78  28  56 

2946 

Jupiter 

W. 

57  33  14 

9866 

59    6  17 

9876 

60  39    7 

9887 

62  11  43 

2897! 

Pollux 

W. 

32  56  37 

3190 

34  22  58 

3179 

35  49  32 

3171 

37  16  16 

3165; 

Spica 

E. 

59  43  42 

9905 

58  11  29 

9916 

56  39  30 

9997 

55    7  45 

2937 

Antares 

E. 

105    9  55 

9931 

103  38  16 

9949 

102    6  51 

9953 

100  35  39 

2963 

Sun 

E. 

134    3  44 

3997 

132  39  29 

3308 

131  15  27 

3319 

129  51  38 

3330 

29 

Aldebaran 

W. 

86    3  31 

9994 

87  33  51 

3003 

89    4    0 

3011 

90  33  59 

3018 

Jupiter 

W. 

69  51  35 

9943 

71  22  59 

9953 

72  54  12 

9960 

74  25  15 

QUAQ 

Pollux 

W. 

44  31  10 

3153 

45  58  15 

3154 

47  25  19 

3155 

48  52  22 

3156 

Spica 

E. 

47  32  10 

9985 

46    1  38 

9993 

44  31  17 

3001 

43    1    6 

3009 

Antares 

E. 

93    2  45 

3009 

91  32  44 

3018 

90    2  54 

3087 

88  33  15 

3035 

Sun 

E. 

122  55  35 

3380 

121  32  56 

3390 

120  10  28 

3398 

118  48    9 

3407 

30 

Aldebaran 

W. 

98    1  41 

3059 

99  30  50 

3056 

100  59  53 

3069 

102  28  49 

3066 

Jupiter 

W. 

81  58  14 

3001 

83  28  26 

3005 

84  58  32 

3010 

86  28  32 

3014 

Pollux 

W. 

56    7  17 

3163 

57  34  11 

3163 

59    1     4 

3165 

60  27  55 

3166  ' 

Regulus 

W. 

19    8  16 

3985 

20  33  55 

3906 

21  59  57 

3193 

23  26  16 

3180 

Spica 

E. 

35  32  26 

3049 

34    3    5 

3047 

32  33  51 

3059 

31     4  43 

3056 

Antares 

E. 

81    7  14 

3089 

79  38  26 

3073 

78    9  44 

3078 

76  41    8 

3083 

Sun 

E. 

111  58  47 

3441 

110  37  17 

3447 

109  15  54 

3453 

107  54  37 

3457 

31 

Pollux 

W. 

67  41  55 

3168 

69    8  42 

3168 

70  35  29 

3168 

72    2  17 

3166 

Regulus 

W. 

30  40  33 

3147 

32    7  46 

3143 

33  35    4 

3136 

35    2  27 

3134 

Antares 

E. 

69  19  25 

3101 

67  51  16 

3103 

66  23  10 

3105 

64  55    6 

3105 

Sun 

E. 

101    9  18 

3473 

99  48  24 

3474 

98  27  31 

3476 

97    6  40 

3477 

XVIH. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

9 
—  A 

P.L. 

P.L. 

P.L. 

P.L. 

Name  and  Direction 

Midnight 

of 

XV*. 

of 

XVIIPi. 

of 

xxi*. 

of 

23 

or  Object. 

DirT. 

Dlff. 

Diff. 

Diff. 

Regulus 

E. 

O         1         II 

64  19    5 

9490 

O          1         II 

62  37  41 

9503 

60  56  32 

9514 

59  15  38 

9395 

24 

a  Arietis 

W. 

62  40  40 

9617 

64  19  12 

9697 

65  57  30 

9638 

67  35  34 

9649 

Saturn 

W. 

47  28    6 

9545 

49    8  17 

9556 

50  48  12 

9566 

52  27  51 

9580 

Aldebaran 

W. 

29  13    3 

9503 

30  52    7 

9601 

32  31     0 

9810 

34    9  41 

9690 

Regulus 

E. 

50  55  20 

9569 

49  16  10 

9609 

47  37  18 

9617 

45  58  46 

9631 

Spica 

E. 

104  35  47 

9554 

102  55  49 

9566 

101  16    7 

9578 

99  36  42 

9591 

25 

a  Arietis 

W. 

75  42    7 

9707 

77  18  38 

9719 

78  54  53 

9739 

80  30  51 

9744 

Saturn 

W. 

60  41  53 

9843 

62  19  50 

9655 

63  57  30 

9668 

65  34  53 

968J 

Aldebaran 

W. 

42  19  38 

9875 

43  56  52 

9686 

45  33  51 

9898 

47  10  34 

9710 

Jupiter 

w. 

25  38  40 

9833 

27  16  50 

9843 

28  54  46 

9655 

30  32  27 

9665 

Regulus 

E. 

37  51    8 

9710 

36  14  41 

9797 

34  38  37 

9746 

33    2  58 

9765 

Spica 

E. 

91  23  51 

9854 

89  46    9 

9666 

88    8  44 

9679 

86  31  36 

9692 

26 

a  Arietis 

W. 

88  26  32 

9808 

90    0  49 

9891 

91  34  49 

9834 

93    8  33 

9847 

Saturn 

W. 

73  37  25 

9746 

75  13    4 

9760 

76  48  25 

9779 

78  23  30 

9785 

Aldebaran 

W. 

55  JO    5 

9779 

56  45  10 

9785 

58  19  58 

9797 

59  54  30 

9608 

Jupiter 

W. 

38  37    4 

9794 

40  13  12 

9737 

41  49    3 

9749 

43  24  38 

9761 

Regulus 

E. 

25  J I  25 

9879 

23  38  39 

9909 

22    6  31 

9949 

20  35    5 

9980 

Spica 

E. 

78  30  19 

9758 

76  54  56 

9771 

75  19  50 

9784 

73  45    1 

9796 

27 

Saturn 

W. 

86  14  46 

9846 

87  48  14 

9859 

89  21  26 

9871 

90  54  22 

9883 

Aldebaran 

W. 

67  43  14 

3869 

69  16  12 

9881 

70  48  55 

9893 

72  21  23 

9904 

Jupiter 

W. 

51  18  37 

9890 

52  52  39 

9839 

54  26  25 

9843 

55  59  57 

9855 

Spica 

E. 

65  55    0 

9859 

64  21  48 

9870 

62  48  51 

9889 

61  16    9 

9894 

28 

Aldebaran 

W. 

80    0  16 

9957 

81  31  23 

9967 

83    2  17 

9976 

84  33    0 

9985 

Jupiter 

W. 

63  44    6 

9907 

65  16  16 

9916 

66  48  14 

9996 

68  20    0 

9935 

Pollux 

W. 

38  43    7 

3160 

40  10    4 

3158 

41  37    4 

3156 

43    4    6 

3154 

Spica 

E. 

53  36  13 

9947 

52    4  54 

9957 

50  33  47 

9967 

49    2  53 

9976 

Antnres 

E. 

99    4  40 

9973 

97  33  54 

9983 

96    3  20 

9992 

94  32  57 

3001 

Sun 

E. 

128  28    1 

3341 

127    4  37 

3351 

125  41  25 

3361 

124  18  24 

3371 

29 

Aldebaran 

W. 

92    3  49 

3096 

93  33  29 

3033 

95    3    1 

3039 

96  32  25 

3046 

Jupiter 

W. 

75  56    8 

9975 

77  26  52 

9989 

78  57  27 

9989 

80  27  54 

9994 

Pollux 

W. 

50  19  24 

3157 

51  46  25 

3158 

53  13  24 

3160 

54  40  21 

3161 

Spica 

E. 

41  31     4 

3017 

40    1  12 

30*24 

38  31  29 

3030 

37     1  54 

3036 

Antnres 

E. 

87    3  46 

3043 

85  34  26 

3049 

84    5  14 

3056 

82  36  10 

3062 

Sun 

E. 

117  26    0 

3415 

116    4    0 

3499 

114  42    8 

3499 

113  20  24 

3435 

30 

Aldebaran 

W. 

103  57  40 

3070 

105  26  26 

3074 

106  55    7 

3077 

108  23  45 

3080 

Jupiter 

W. 

87  58  27 

3018 

89  28  17 

3099 

90  58    3 

3095 

92  27  45 

3097 

Pollux 

W. 

61  54  45 

3168 

63  21  33 

3168 

64  48  21 

3168 

66  15    8 

3168 

Regulus 

W. 

24  52  49 

3171 

26  19  33 

3163 

27  46  26 

3158 

29  13  26 

3152 

Spica 

E. 

29  35  40 

3060 

28    6  42 

3064 

26  37  48 

3067 

25    8  58 

3069 

Antnres 

E. 

75  12  38 

3087 

73  44  13 

3091 

72  15  53 

3095 

70  47  37 

3098 

Sun 

E. 

106  33  25 

3461 

105  12  17 

3465 

103  51  14 

3468 

102  30  14 

3471 

31 

Pollux 

W. 

73  29    7 

3165 

74  55  58 

3163 

76  22  51 

3161 

77  49  47 

3158 

Regulus 

W. 

36  29  55 

3130 

37  57  28 

3196 

39  25    6 

3199 

40  52  49 

3117 

Antares 

E. 

63  27    3 

3106 

61  59    1 

3107 

60  31     0 

3107 

59    2  59 

3106 

Sun 

E. 

95  45  50 

3477 

94  25    0 

3476 

93    4    9 

3475 

91  43  17 

3473 
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1    '■ 

GREENWICH  TVTRATC  TIME. 

JANUARY. 

FEBRUARY. 

• 

a 

a 

o 

p 

Apparent 

Right 
Ascension. 

Vox.  of 
R.A. 
fori 

Hour. 

Apparent 
Declination. 

Var.  of 
DecL 
for  1 

Hour. 

Meridian 
Passage. 

• 

§ 

* 

O 

I 

1 

Apparent 

Right 
Ascension. 

Var.  of 
R.A. 
fori 

Hour. 

Apparent 
Declination. 

Var.  of 
Decl. 
fori 
Hoar. 

Meridian 
Passage. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

t 

h    m     s 
18  34  51.48 

8 

+  17.589 

O         1         II 

-24  47  10.0 

+    3.49 

h    m 
23  53.8 

h    m     s 
22    6  46.51 

8 

+  13.536 

-12  13  46.6 

+105.09 

h    m 
120.6 

2 

18  41  54.26 

17.642 

24  45    3.4 

7.08 

23  56.9 

2 

22  12    2.97 

12.821 

11  31  50.2 

104.48 

121.9 

3 

18  48  58.25 

17.690 

24  41  30.0 

10.72 

3 

22  17    1.17 

12.014 

10  50  17.9 

103.07 

1  22.9 

4 

18  56    3.33 

17.739 

24  36  28.8 

14.39 

0    0.1 

4 

22  21  38.85 

11.110 

10    9  29.8 

100.78 

1  23.6 

5 

19    3    9.36 

17.770 

24  29  59.0 

18.10 

0    3.2 

5 

22  25  53.63 

10.104 

9  29  47.9 

97.54 

123.9 

6 

19  10  16.23 

+  17.802 

-24  21  59.6 

+  21.86 

0   6.4 

6 

22  29  43.02 

+   8.994 

-   8  51  35.8 

+  93.27 

123.8 

7 

19  17  23.83 

17.829 

24  12  29.5 

25.66 

0    9.6 

7 

22  33    4.51 

7.780 

8  15  18.6 

87.96 

123.1 

8 

19  24  32.01 

17.851 

24    1  27.9 

29.48 

0  12.8 

8 

22  35  55.67 

6.467 

7  41  22.2 

81.55 

122.0 

9 

19  31  40.62 

17.866 

23  48  54.2 

33.34 

016.0 

9 

22  38  14.21 

5.063 

7  10  12.8 

74.05 

1  20.4 

10 

19  38  49.51 

17.874 

23  34  47.5 

37.23 

0  19.2 

10 

22  39  58.09 

3.579 

6  42  16.0 

65.50 

1  18.1 

11 

19  45  58.52 

+  17.875 

^23  19    7.0 

+  41.14 

0  22.5 

11 

22  41     5.62 

+  2.038 

-  6  17  56.7 

+  55.95 

1  15.2 

12 

19  53    7.47 

17.869 

23    1  52.5 

45.07 

0  25.7 

12 

22  41  35.62 

+   0.457 

5  57  37.3 

45.53 

1  11.8 

13 

20    0  16.16 

17.854 

22  43    3.6 

49.01 

0  28.9 

13 

22  41  27.47 

-   1.136 

5  41  37.2 

34.36 

1     7.7 

14 

20    7  24.39 

17.830 

22  22  40.0 

52.96 

0  32.1 

14 

22  40  41.28 

2.700 

5  30  12.2 

22.64 

1    3.0 

15 

20  14  31.94 

17.797 

22    0  41.7 

56.91 

0  35.3 

15 

22  39  18.04 

4.218 

5  23  33.0 

+  10  60 

0  57.6 

16 

20  21  38.55 

+  17.752 

-21  37    8.6 

+  60.85 

0  38.4 

16 

22  37  19.60 

-  5.633 

-   5  21  43.7 

-    1.52 

0  51.7 

17 

20  28  43.96 

17.696 

21  12    1.2 

64.78 

0  41.6 

17 

22  34  48.75 

6  912 

5  24  42.4 

13.34 

0  45.2 

18 

20  35  47.84 

17.625 

20  45  19.7 

68.67 

0  44.7 

18 

22  31  49.20 

6.019 

5  32  20.1 

24.68 

0  38.3 

19 

20  42  49.86 

17.540 

20  17    5.4 

72.51 

0  47.8 

19 

22  28  25.48 

6.920 

5  44  20.2 

35.16 

0  31.0 

20 

20  49  49.62 

17.437 

19  47  19.6 

76.30 

0  50.8 

20 

22  24  42.86 

9.590 

6    0  18.3 

44.48 

0  23.4 

21 

20  56  46.68 

+ 17.315 

-19  16    3.8 

+  80.00 

0  53.8 

21 

22  20  47.14 

- 10.011 

-   6  19  44.7 

-59.49 

0  15.5 

22 

23 

21    3  40.54 
21  10  30.64 

17.170 
17.000 

18  43  20.3 
18    9  12.0 

83.60 
87.07 

0  56.8 
0  59.7 

22 

23 

22  16  44.36 
22  12  40.55 

10.178 
10.098 

6  42    4.9 

7  6  40.6 

58.93 
63.78 

S   0     7.5 
}23   59.6 
23  51.7 

24 

21  17  16.30 

16.800 

17  33  42.2 

90.37 

1    2.6 

24 

22    8  41.53 

9.783 

7  32  53.0 

66.97 

23  44.0 

25 

21  23  56.78 

16.568 

16  56  55.9 

93.47 

1    5.4 

25 

22    4  52.64 

9.258 

8    0    2.8 

68.50 

23  36.5 

26 

21  30  31.24 

+ 16.297 

-16  18  57.7 

+  96.33 

1    8.0 

26 

22    1  18.58 

-  8.553 

-  8  27  33.8 

-68.76 

23  29.2 

27 

21  36  58.70 

15.983 

15  39  54.5 

98.88 

1  10.5 

27 

21  58    3.26 

7.702 

8  54  53.1 

67.62 

23  22.4 

28 

21  43  18.04 

15.620 

14  59  54.1 

101.09 

112.8 

28 

21  55    9.82 

6.736 

9  21  31.4 

65.38 

23  16.0 

29 

21  49  28.01 

15.201 

14  19    5.4 

102.89 

1  15.0 

29 

21  52  40.56 

5.692 

9  47    3.9 

62.20 

23  10.0 

30 

21  55  27.17 

14.718 

13  37  39.3 

104.19 

1  17.1 

30 

21  50  36.98 

4.599 

10  11  11.2 

58.30 

23    4.5 

31 

22    1  13.93 

+  14.166 

-12  55  48.5 

+104.95 

1  19.0 

31 

21  48  59.98 

-  3.483 

- 10  33  38.0 

-53.85 

22  59.3 

32 

22    6  46.51 

+  13.536 

-12  13  46.6 

+105.09 

120.6 

32 

21  47  49.82 

-  2.365 

-  10  54  12.6  -  48.98 

22  54.6 

Day  of  the  Month. 

1st. 

2.3 
6.2 

6th. 

Uth. 

16th 

2.4 
6.5 

i.  21st.  2 

2.5 
►    6.7 

6th. 

2.7 
7.2 

list. 

3.0 

7.9 

Day  of  the  Month. 

5th. 

10th. 

15th. 

20th 

25th. 

5.3 
14.0 

Seraidiameter  .  . 
Hor.  Parallax    .  . 

2.3 
6.2 

2.4 

6.3 

Horizontal  Parallax  .  . 

3.4 
8.9 

3.9 
10.4 

4.6 
12.1 

5.1 
13.5 

Note.— The  sign  +  indicates  north  declinations ;  the  sign  —  indicates  s 

oath  declinations. 
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GEEBNWIOH  MEAN  TIME. 


MABCH. 


APRIL. 


•a 

o 


1 

2 
3 
4 
5 

6 
7 
8 
0 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 


Apparent 

Right 
Ascension. 


Noon. 


h    m     s 
21  52  40.56 

21  50  36.98 

21  48  59.98 

21  47  49.82 

21  47    6.33 

21  46  48.93 
21  46  56.71 
21  47  28.60 
21  48  23.44 
21  49  39.95 

21  51  16.83 
21  53  J  2.78 
21  55  26.54 

21  57  56.86 

22  0  42.57 

22  3  42.57 
22  6  55.82 
22  10  21.37 
22  13  58.33 
22  17  45.88 

22  21  43.25 
22  25  49.74 
29  30  4.76 
22  34  27.74 
22  38  58.16 

22  43  35.57 
22  48  19.56 
22  53  9.77 

22  58    5.89 

23  3    7  62 

23    8  14.75 


Var.of 
B.A. 
fori 
Hour. 


Noon. 


32  23  13  27.08 


s 

-  5.003 

4.590 
3.463 
9.365 
1.363 

-  0.194 
-I-  0.834 

J.  815 
3.745 
3.631 

+  4.443 
5.311 
5.987 
6.509 
7.910 

7.783 
6.315 
8.808 
9.966 
9.691 

+  10.085 
10.459 
10.795 
11.116 
11.416 

4-11.696 
11.969 
19.917 
19.457 
13.686 

-1-19.907 
+  13.119 


Apparent 


>parent 
Un&tion. 


Noon. 


o     / 
9  47 


3.9 


10  11  11.2 
10  33  38.0 

10  54  12.6 

1 1  12  46.8 

11  29  15.6 
1 1  43  35.7 

1 1  55  46.1 

12  5  46.8 
12  13  39.2 

12  19  25.0 
12  23  6.5 
12  24  46.4 
12  24  27.6 
12  22  13.0 

12  18  5.5 
12  12  8.0 
12  4  23.4 
11  54  54.5 
1 1  43  43.8 

11  30  53.8 
11  16  27.0 
11  0  25.7 
10  42  51.9 
10  23  47.7 


Var.of 
Decl. 
fori 
Hour. 


Noon. 


it 
-69.90 

58.30 

53.85 

46.96 

43.84 

38.53 
33.14 

97.73 
99.35 
17.03 

-11.80 
6.68 
-  1.67 
+  3.99 
7.98 

+  19.69 
17.15 
91.55 
95.84 
30.03 

+  34.19 
38.10 
49.00 
45.81 
49.53 


Meridian 
P 


-10    3  15.1 

+  53.18 

9  41  15.8 

56.75 

9  17  51.7 

60.34 

8  5!)    4.6 

63.67 

8  26  55.9 

67.04 

-   7  59  27.2 

+  70.34 

-   7  30  40.2 

1+73.57 

li    m 
23  10.0 

23    4.5 

22  59.3 

22  54.6 

22  50.5 

22  46.7 
22  43.2 
22  40.2 
22  37.4 
22  35.1 

22  33.1 
22  31.4 
22  29.9 
22  28.7 
22  27.8 

2227.1 
22  26.5 
22  26.2 
22  26.1 
22  26.2 

22  26.3 
22  26.6 
22  27.0 
22  27.6 

22  28.2 

22  29.0 
22  29.9 
22  30.9 
22  31.9 
22  33.1 

22  34.4 
22  35.8 


3 

I 

o 

§> 

A 


Day  of  the  Month. 


Semidiameter 
Hor.  Parallax 


3d. 


// 
5.1 

13.5 


7th. 


4.7 
12.5 


12th. 


4'.3 
11.4 


17th. 


3.9 
10.4 


33d. 


3.6 
9.6 


37th. 


3.4 
8.9 


I 

2 
3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 


Apparent 

Bight 
Aaeenaion. 


Noon. 


E    m     s 
23  13  27.08 

23  18  44.43 

23  24    6.66 

23  29  33.69 

23  35    5.43 

23  40  41.84 
23  46  22.90 
23  52  8.60 
23  57  59.00 
0    3  54.16 

0  9  54.13 
0  15  59.02 
0  22  8.95 
0  28  24.05 
0  34  44.50 

0  41  10.47 
0  47  42.15 

0  54  19.75 

1  1  3.47 
1    7  53.53 

1  14  50.15 
1  21  53.56 
1  29  3.95 
1  36  21.48 
1  43  46.33 

1  51  18.63 

1  56  58.41 

2  6  45.64 
2  14  40.26 
2  22  42.09 

2  30  50.82 
2  39    6.04 


Var.of 
R.  A. 
fori 
Hour. 


Noon. 


+  13.119 
13.395 
13.597 
13.795 
13.990 

+  14.114 
14.307 
14  509 
14.699 
14.898 

+ 15.100 
15.307 
15.590 
15.739 
15.966 

+  16.900 
16.448 
16  693 
16.959 
17.991 

+  17.499 
17.786 
18.080 
18.389 
18.690 

+  19.009 
19.313 
19.693 
19.998 
90.999 

+  90.509 
+  90.761 


Apparent 
Declination. 


Noon 


O  I         II 

-  7  30  40.2 
7  0  36.2 
6  29  16.6 
5  56  42.8 
5  22  56.2 

-  4  47  58.3 
4  11  50.4 
3  34  33.8 
2  56  10.0 
2  16  40.5 

-  1  36    6.7 

0  54  30.2 

-  0  11  52.0 
+   0  31  44.3 

1  16  18  5 

+   2    1  48.0 

2  48  10.4 

3  35  23.3 

4  23  23.8 

5  12    8.7 

+   6    1  34.5 

6  51  37.1 

7  42  12.0 

8  33  14.0 

9  24  37.3 

+  10  16  15.2 
11    8    0.5 

11  59  45.2 

12  51  19.8 

13  42  34.7 


Var.of 
Decl. 
fori 
Hoar. 


Noon. 


+  73.57 
76.75 
79.87 
83.93 
85.94 

+  88.88 

91.77 

94.60 

97.37 

100.06 

+108.73 
105.31 
107.89 
110.95 
119.59 

+114.85 
117.00 
119.05 
190.97 
199.75 

+194.37 
195.89 
197.06 
188.07 
188.89 

+199.99 
199.44 
199.99 
198  60 
197.57 


+  14  33  19.4  4196.07 
+  15  23  22.2'+194.08 


Meridian 
Passage. 


h  m 
22  35.8 
22  37.2 
22  38.7 
22  40.2 
22  41.9 

22  43.7 
22  45.5 
22  47.4 
22  49.4 
22  51.5 

22  53.6 
22  55.8 

22  58.1 

23  0.5 
23    3.0 


23 
23 


5.6 
8.2 
2311.0 
2313.9 
2316.9 

23  20.0 
23  23.3 
23  26.6 
23  30.1 
23  33.7 

23  37.4 
23  41.2 
23  45.2 
23  49.4 
23  53.6 

23  57.9 


Day  of  the  Month. 


Semidiameter   . 
Hor.  Parallax    . 


1st. 

6th. 

11th. 

16th. 

list. 

II 

a 

a 

a 

ii 

3.1 

3.0 

2.8 

2.7 

2.6 

8.3 

7.8 

7.4 

7.1 

6.8 

II 

2.5 
6.7 


The  sign  +  prefixed  to  the  hourly  change  of  declination  indicates  that  north  declinations  are  increasing  and  south  declina- 
tions are  decreasing.    The  sign  —  indicates  that  north  declinations  are  decreasing  and  south  declinations  increasing. 
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MERCURY,   1882. 


GBEElirWIOH  MEAN  TIME. 


MAY. 


JUNE. 


i 


P 


1 

2 
3 
4 
5 

6 

7 

8 

9 

10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 

29 
30 

31 
32 


Apparent 

Right 
Ascension. 


Noon. 


h    m     s 
2  30  50.82 
2  39    6.04 
2  47  27.15 

2  55  53.53 

3  4  24.35 

3  12  58.67 
3  21  35.44 
3  30  13.51 
3  38  51.67 
3  47  28.68 

3  56    3.26 

4  4  34.15 
4  13  0.13 
4  21  20.04 
4  29  32.78 

4  37  37.35 
4  45  32.80 

4  53  18.26 

5  0  52.98 
5    8  16.24 

5  15  27.41 
5  22  25.91 
5  29  11.21 
5  35  42.83 
5  42    0.32 

5  48  3.27 
5  53  51.27 

5  59  23.94 

6  4  40.90 
6    9  41.78 

6  14  26.23 
6  18  53.89 


Var.  of 
R.A. 
fori 
Hour. 


Noon. 


8 

+  20.502 
90.761 
20.995 
31.196 
91.364 

+  91.486 
91.567 
91.597 
91.575 
91.500 

+  91.379 
91.199 
90.964 
90.687 
90.364 

+  90.007 
19.608 
19.174 
18.710 
18.990 

+  17.705 
17.166 
16.605 
16.096 
15.498 

+ 14.814 
14.183 
13.536 
19.874 
19.197 

+  11.505 
+  10.798 


Apparent 
Declination. 

Var.  of 

Decl. 

fori 

Hour. 

Noon. 

Noon. 

+  14°  33  19.4 

+196.07 

15  23  22.2 

194.08 

16  12  31.3 

121.58 

17    0  34.2 

118.57 

17  47  18.3 

115.03 

+  18  32  31.2 

+110.98 

19  16    1.2 

106.44 

19  57  36.8 

101.45 

20  37    7.6 

96.05 

21  14  24.6 

90.39 

+  21  49  20.5 

+  84.30 

22  21  49.4 

76.07 

22  51  46.7 

71.68 

23  19    9.5 

65.91 

23  43  56.7 

56.73 

+  24    6    8.8 

+  59.98 

24  25  46.9 

45.91 

24  42  53.5 

39.67 

24  57  32.1 

33.59 

25    9  47.2 

97.70 

+  25  19  43.3 

+  99.09 

25  27  25.8 

16.56 

25  33    0.3 

11.35 

25  36  32.7 

6.39 

25  38    9.1 

+    1.68 

+  25  37  55.5 

-    9.77 

25  35  58.3 

6.96 

25  32  23.5 

10.90 

25  27  17.3 

14.58 

25  20  45.7 

18.01 

4-  25  12  54.9 

-  91.19 

+  25    3  50.8 

-94.19 

Meridian 
Passage 


3 

I 


P 


h     m 
23  57.9 

0  2.3 
0  6.8 
0  11.4 

0  16.1 
0  20.8 
0  25.5 
0  30.2 
0  34.9 

0  39.5 
0  44.1 
0  48.6 
0  53.0 

0  57.3 

1  1.4 
1  5.4 
1  9.2 
1  12.9 
116.4 

1  19.6 
122.6 
125.4 
128.0 
1  30.3 

132.4 
1  34.3 
135.9 
137.2 
138.3 

1  39.0 
139.5 


1 
2 
3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 


Apparent 

Right 
Ascension. 


Noon. 


h  m  s 
6  18  53.89 
6  23  4.41 
6  26  57.42 
6  30  32.57 
6  33  49.53 

6  36  47.96 
6  39  27.54 
6  41  47.96 
6  43  48.95 
6  45  30.28 

6  46  51.78 
6  47  53.33 
6  48  34.89 
6  48  56.55 
6  48  58.60 

6  48  41.06 
6  48  4.73 
6  47  10.20 
6  45  58.34 
6  44  30.23 

6  42  47.20 
6  40  50.78 
6  38  42.76 
6  36  25.12 
6  33  59.98 

6  31  29.68 
6  28  56.69 
6  26  23.51 
6  23  62.70 
6  21  26.76 

6  19  8.14 
6  16  59.14 


Var.  of 
R.A. 
fori 
Hour. 


Noon. 


+  10.798 

10.076 

9.339 

8>5wS 

7.893 

+  7.044 
6.959 
5.448 
4.633 
3.810 

9.981 
9.148 
1.316 
+  0.490 
-  0.396 

1.195 
1.BB6 
9.640 
3.341 
3.999 

4.583 
5.106 
5.549 
5.907 
6.179 

6.336 
6.396 
6.351 
6.199 
5.945 

5.590 
5.140 


Apparent 
Declination. 


Noon. 


O         I        II 

+  25  3  50.8 
24  53  39.2 
24  42  26.1 
24  30  17.1 
24  17  17.6 

+  24  3  33.4 
23  49  10.1 
23  34  13.0 
23  18  47.6 
23  2  59.1 

+  22  46  52.9 
22  30  34.5 
22  14  9.2 
21  67  42.3 
21  41  19.1 

+  21  25  4.9 
21  9  5.5 
20  53  26  2 
20  38  12.3 
20  23  29.3 

+  20  9  22.9 
19  55  58.4 
19  43  21.4 
19  31  37.3 
19  20  51.3 

+ 19  11  8.5 
19  2  33.1 
18  55  9.4 
18  49  1.1 
18  44  11.2 

+ 18  40  42.1 
+ 18  38  35.2 


Var.  of 

Deol. 

fori 

Hour. 


Noon. 


94.19 
96.80 
99.95 
31.47 
33.45 

35.19 
36.71 
38.01 
39.08 
39.93 

40.55 
40.95 
41.19 
41.08 
40*69 

40.39 
39.59 
38.65 
37.47 
36.07 

34.43 

39^7 
30.48 
96.16 
95.63 

99.91 
90.01 
16.94 
13.73 
10.41 

7.01 
3.56 


Meridian 


h     m 
139.5 

1  39.7 

1  39.6 

1  39.3 

1  38.6 

1  37.6 
136.3 
1  34.7 
1  32.7 
1  30.4 

1  27.9 
1  24.9 
1  21.7 
1  18.1 
114.2 

1  10.0 
1  5.4 
1  0.5 
0  55.4 
0  50.0 

0  44.3 
0  38.4 
0  32.3 
0  26.1 
0  19.8 

0  13.4 

0  7.0 
\  0  0.5 
(33   54.1 

23  47.7 
23  41.5 

23  35.4 
23  29.5 


Day  of  the  Month. 


Somidiameter 
Hor.  Parallax 


1st. 

6th. 

11th. 

16th. 

9l8t 

26th. 

II 

2.5 

2.6 

Hi 

2.9 

3.2 

3.6 

6.7 

6.8 

7.1 

7.7 

8.4 

9.4 

list. 


Day  of  the  Month. 


jj'.9 
10.5 


Semidiameter 
Hor.  Parallax . 


5th. 


11 
4.4 

11.7 


10th. 


4.9 
13.0 


15th. 


£4 
14.3 


90th. 


5.8 
15.3 


95th. 


£0 
15.8 


ttth. 


£.9 
15.6 


Notk.— The  sign  +  indicates  north  declinations ;  the  sign  —  indicates  south  declinations. 
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GEEENWIOH  MBA2T  TIME. 

JULY. 

AUGUST. 

4 

a 

o 

1 

Apparent 

Sight 
Ascension. 

Var.of 
B.A. 
fori 
Hour. 

Apparent 
Decimation. 

Var.of 
Decl. 
fori 
Hour. 

Meridian 
Passage. 

• 

a 

1 

<M 

o 

Apparent 

Bight 
Ascension. 

Var.of 
R.  A. 
fori 
Hour. 

Apparent 
Declination. 

Var.of 
Decl. 
fori 
Hour. 

Meridian 
Passage. 

Noon* 

Noon. 

Noon. 

Noon. 

Noon. 

Noon, 

Noon. 

Noon. 

1 

h    m     a 
6  19    6.14 

s 
-  5.500 

Q        1         II 

+ 18  40  42.1 

-    7.01 

h    m 
23  35.4 

1 

h    m    s 
7  47  47.99 

8 

+ 19.919 

O         1         II 

+  21  37    4.9 

-99.68 

b    m 
2311.8 

2 

6  16  59.14 

5.140 

18  38  35.2 

3.56 

23  29.5 

2 

7  55  51.09 

90.333 

21  26  42.1 

99.94 

23  160 

3 

6  15    2.11 

4.009 

18  37  51.3 

-    0.10 

23  23.8 

3 

8    4    3.35 

90.675 

21  13  40.6 

35.90 

23  20.4 

4 

6  13  18.93 

3.965 

18  38  30.0 

+    3.39 

23  18.4 

4 

8  12  22.85 

90.936 

20  57  58.8 

49.58 

23  24.9 

5 

6  1]  51.41 

3.986 

18  40  30.2 

6.68 

23  13.4 

5 

8  20  47.66 

91.118 

20  39  37.6 

49.16 

23  29.5 

6 

6  10  41.16 

-  9.546 

+ 18  43  4&9 

+    9.94 

23   8.6 

6 

8  29  15.89 

+  91.999 

+  20  18  39.6 

-55.64 

23  34.0 

7 

6    9  49.62 

1.741 

18  48  26.0 

13.05 

23    4.1 

7 

8  37  45.73 

91.953 

19  55    8.8 

61.88 

23  38.6 

8 

6    9  17.94 

0.609 

18  54  14.7 

15.96 

23    00 

8 

8  46  15.49 

91.916 

19  29  11.4 

67.85 

23  43.1 

9 

6    9    7.11 

-  0.005 

19    1  11.4 

18.71 

22  56.2 

9 

8  54  43.61 

91.118 

19    0  54.7 

73.49 

23  47.7 

10 

6    9  17.91 

+  0.910 

19    9  10.8 

91.90 

22  52.7 

10 

9    3    8.70 

90.965 

18  30  26.9 

78.77 

23  52.1 

11 

6    9  50.96 

+   1.848 

+  19  18    6.8 

+  93.49 

22  49.7 

11 

9  11  29.57 

+  90.767 

+ 17  57  56.8 

-83.66 

23  56.4 

12 

6  10  46.76 

9.805 

19  27  52.7 

95.36 

22  47.0 

12 

9  19  45.21 

90.530 

17  23  34.6 

88.14 

13 

6  12    5.65 

3.774 

19  38  21.3 

96.97 

22  44.8 

13 

9  27  54.77 

90.969 

16  47  29.5 

99.99 

0    0.6 

14 

6  13  47.96 

4.750 

19  49  24.5 

98.34 

22  43.0 

14 

9  35  57.62 

19.979 

16    9  51.4 

95.89 

0    4.8 

15 

6  15  53.72 

5.730 

20    0  53.9 

99.15 

22  41.6 

15 

9  43  53.25 

19.669 

15  30  49.9 

99.17 

0    8.8 

16 

6  18  23.02 

+  6.719 

+  20  12  40.6 

+  99.68 

22  40.4 

16 

9  61  41.28 

+  19.339 

+ 14  50  34.3 

-109.07 

0  12.6 

17 

6  21  15.87 

7.699 

20  24  35.5 

99.89 

22  39.7 

17 

9  59  21.48 

19.010 

14    9  13.2 

104.69 

0  16.3 

18 

6  24  32.20 

8.668 

20  36  28.7 

99.54 

22  39.5 

18 

10    6  53.74 

18.678 

13  26  55.1 

106.84 

0  19.9 

19 

6  28  11.87 

9.637 

20  48  10.0 

98.83 

22  39.6 

19 

10  14  18.01 

18345 

12  43  47.6 

108.74 

0  23.4 

20 

6  32  14.69 

10.597 

20  59  29.0 

97.67 

22  40.0 

20 

10  21  34.32 

18.015 

11  59  58.0 

110.35 

0  26.7 

21 

6  36  40.41 

+  11.545 

+  21  10  14.5 

+  96.04 

22  40.8 

21 

10  28  42.77 

+  17.690 

+  11  15  33.1 

-111.69 

0  29.9 

22 

6  41  28.72 

19.478 

21  20  15.1 

93.93 

22  42.0 

22 

10  35  43.50 

17.379 

10  30  39.1 

119.78 

0  33.0 

23 

6  46  39.22 

13.393 

21  29  19.4 

91.34 

22  43.6 

23 

10  42  36.71 

17.063 

9  45  21.5 

113.65 

0  36.0 

24 

6  52  11.42 

14385 

21  37  15.6 

18.95 

22  45.5 

24 

10  49  22.61 

16.769 

8  59  45.6 

114.31 

0  38.8 

25 

6  58   4.68 

15.149 

21  43  51.7 

14.66 

22  47.8 

25 

10  56    1.39 

16.471 

8  13  56.3 

114.78 

0  41.5 

26 

7    4  18.29 

+  15.960 

+  21  48  55.8 

+  10.59 

22  50.4 

26 

11    2  33.31 

+  16.191 

+   7  27  57.8 

-115.07 

0  44.1 

27 

7  10  51.40 

16.779 

21  52  16.3 

6.04 

22  53.3 

27 

11    8  58.62 

15.990 

6  41  54.2 

115.90 

0  46.6 

28 

7  17  42.97 

17.518 

21  53  42.3 

+    1.06 

22  56.5 

28 

11  15  17.55 

15.660 

5  55  49.2 

115.19 

0  48.9 

29 

7  24  51.84 

18.919 

21  53    3.3 

-    4.37 

23   0.0 

29 

11  21  30.36 

15.410 

5    9  46.2 

115.04 

0  51.2 

30 

7  32  16.66 

18.846 

21  50    9.4 

10.18 

23    3.7 

30 

11  27  37.29 

15.170 

4  23  48.3 

114.77 

0  53.4 

31 

7  39  55.92 

+ 19.415 

+  21  44  52.3 

-  16.30 

23   7.7 

31 

11  33  38.57 

+  14.939 

+  3  37  58.4 

-114.36 

0  55.5 

32 

7  47  47.99 

+ 19.919 

+  21  37    4.9 

U  99.68 

2311.8 

32 

11  39  34.42 

+ 14.717 

+  2  52  19.1 

-113.88 

0  57.5 

Day  of  the  Month. 

5th. 

10th. 

4.9 
13.1 

15th.  1 

10th. 

3.8 
10.1 

15th. 

& 

8.8 

SOth. 

Day  of  the  Month. 

4th. 

9th. 

2.6 
6.8 

14th. 

2.5 
6.6 

19th. 

ft 
6.5 

94 

th. 

99th. 

afo 

6.6 

Semidiameter   . 
Hor.  Parallax   . 

>  . 

£6 
14.5 

A3 
11.5 

#0 
7.9 

Sei 
Ho 

nidiameter   .  . 
r.  Parallax    .  . 

*7 
7.2 

2.5 
6.5 

The  sign  +  prefix* 
tfona  are  deoreai 

)d  to  the  hourly  change  of  declination  indicates 
sing.    The  sign  —  indicates  that  north  declinat 

that  north  declinations  are  increasing  and  south  declina- 
ions  ore  decreasing  and  south  doolinations  increasing. 
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MERCURY,   1882. 


GEBENWIOH  MEAN  TIME. 

SEPTEMBER. 

OCTOBER. 

• 

§ 

1 

Apparent 

Right 
Ascension. 

Var.  of 
R.A. 
fori 

Hour. 

Apparent 
Declination. 

Var.  of 
Decl. 
fori 

Hoar. 

Meridian 
Passage. 

• 

•9 

I 
1 

Apparent 

Right 
Ascension.  ' 

Var.  of 
RA. 
fori 

Hoar. 

Apparent 
Declination. 

Var.of 
Decl. 
fori 
Hoar. 

Meridian 
Passage. 

Noon. 

Noon, 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

1 

h    m     s 
11  39  34.42 

8 

+ 14.717 

O        I         II 

+  2  52  19.1 

-113.88 

h    m 
0  57.5 

1 

h    m     s 
14    1  46.82 

8 

+  7.953 

O         t        H 

-15  39    6.0 

-55.49 

h    m 
1  21.3 

2 

1 1  45  25.05 

14.504 

2    6  53.0 

113.98 

0  59.4 

2 

14    4  51.73 

7.448 

16    0  26.5 

51.18 

1  20.5 

3 

11  51  10.67 

14.299 

1  21  42.5 

119.58 

1.2 

3 

14    7  43.91 

6.891 

16  19  59.8 

46.54 

1  19.4 

4 

11  56  51.48 

14.103 

+   0  36  49.8 

111.80 

3.0 

4 

14  10  22.06 

6.978 

16  37  37.5 

41.54 

1  18.1 

5 

12    2  27.64 

13.012 

-   0    7  43.2 

110.93 

4.6 

5 

14  12  44.76 

5.603 

16  53  10.4 

36.13 

1  16.5 

6 

12    7  59.32 

+  13.7S8 

-   0  51  54.2 

-109.98 

6.2 

6 

14  14  50.48 

+   4.861 

-17    6  28.1 

-30.96 

1  14.7 

7 

12  13  26.65 

13.550 

1  35  41.4 

106.95 

7.7 

7 

14  16  37.52 

4.046 

17  17  19.1 

93.90 

1  12.5 

8 

12  18  49.77 

13.377 

2  19    2.9 

107.84 

9.1 

8 

14  18    4.11 

3.156 

17  25  30.8 

16.99 

1  10.0 

9 

12  24    6.77 

13.907 

3    1  56.8 

108.65 

10.4 

9 

14  19    8.41 

9.189 

17  30  49.8 

9.49 

1    7.1 

10 

12  29  23.75 

13.041 

3  4421.3 

105.39 

11.7 

10 

14  19  48.56 

1.143 

17  33    1.3 

-    1.36 

1    3.7 

11 

12  34  34.77 

+  18.877 

-  4  26  14.8 

-104.06 

13.0 

11 

14  20    2.69 

+   0.099 

- 17  31  49.9 

+    7.49 

1    0.0 

12 

12  39  41.87 

12.715 

5    7  35.4 

109.65 

14.2 

12 

14  19  49.04 

-   1.170 

17  26  59.6 

16.88 

0  55.9 

13 

12  44  45.07 

19.559 

5  48  21 .1 

101.16 

15.3 

13 

14  19    6.06 

9.490 

17  18  14.4 

97.00 

0  51.2 

14 

12  49  44.37 

19.389 

6  28  30.2 

WI.59 

16.3 

14 

14  17  52.57 

3.709 

17    5  19.0 

87.79 

0  46.0 

15 

12  54  39.74 

19.9S5 

7    8    0.7 

97.94 

17.3 

15 

14  16    7.93 

5.019 

16  48    0.4 

48.90 

0  40.3 

16 

12  59  31.14 

+  19.058 

-   7  46  50.8 

-96.91 

18.2 

16 

14  13  52.16 

-  6.996 

-16  26    9.7 

+  60.35 

0  34.1 

17 

13    4  18.48 

11.686 

8  24  58.4 

94.40 

19.0 

17 

14  11    6.24 

7.516 

15  59  43.7 

71.80 

0  27.4 

18 

13    9    1.62 

11.708 

9    2  21.3 

99.49 

19.8 

18 

14    7  52.19 

8.631 

15  28  46.4 

89.88 

0  20.3 

19 

13  13  40.41 

11.523 

9  38  57.2 

90.48 

20.6 

19 

14    4  13.25 

9.581 

14  53  32.5 

93.11 

0  12.8 

20 

13  18  14.67 

11.330 

10  14  43.8 

OO.wD 

21.2 

20 

14    0  14.05 

10.311 

14  14  28.6 

101.95 

S   0     4.9 
{93   56.7 

21 

13  22  44.17 

+ 11.196 

•  10  49  38.6 

-86.17 

21.7 

21 

13  56    0.45 

- 10.774 

-13  32  14.4 

+108.86 

23  48.4 

22 

13  27    8.63 

10.910 

11  23  38.8 

83.83 

22.1 

22 

13  51  39.34 

10.930 

12  47  42.8 

113.39 

23  40.2 

23 

13  31  27.72 

10.678 

11  56  41.4 

81.37 

22.5 

23 

13  47  18.47 

10.759 

12    1  58.0 

114.90 

23  32.1 

24 

13  35  41.05 

10.499 

12  28  43.4 

78.77 

22.8 

24 

13  43    5.90 

10.938 

11  16  12.1 

113.38 

23  24.2 

25 

13  39  48.17 

10.161 

12  59  41.4 

76.03 

23.0 

25 

13  39    9.59 

9.409 

10  31  40.9 

108.70 

23  16.8 

26 

13  43  48.59 

+  9.870 

- 13  29  31.5 

-73.19 

23.1 

26 

13  35  36.87 

-  8.980 

-  9  49  38.3 

+101.04 

23    9.8 

27 

13  47  41.73 

9.663 

13  58    9.7 

70.03 

23.0 

27 

13  32  34.04 

6.990 

9  11  11.4 

90.80 

23    3.3 

28 

13  51  26.92 

9.907 

14  25  31.6 

68.75 

22.8 

28 

13  30    6.09 

5.385 

8  37  16.2 

78.50 

22  57.6 

29 

13  55    3.41 

8.898 

14  51  32.1 

63.95 

22.4 

29 

13  28  16.45 

3.736 

8    8  34.8 

64.75 

22  52.4 

30 

13  58  30.36 

8.411 

15  16    5.6 

69.50 

21.9 

30 

13  27    7.11 

9.037 

7  45  35.0 

60.14 

22  48.0 

31 

14    1  46.82 

+  7.953 

-15  39    6.0 

-65.49 

21.3 

31 

13  26  38.70 

-  0.336 

-   7  28  30.3 

+  35.95 

22  44.3 

32 

14    4  51 .73 

+   7.448 

-16    0  26.5 

-  51.18 

.20.5 

32 

13  26  50.63 

+   1.319 

-   7  17  21.5 

+  90.58 

22  41.1 

Day  of  the  Month. 

Sd. 
6.8 

8th. 

18th. 

18th. 

98d. 

98th. 

Day  of  the  Monti 

a. 

3d. 

n 
3.7 

9.7 

8th. 

18th. 

181*. 

■ 

// 
4.8 

13.0 

93d. 

5.0 
13.2 

98th. 

ft 
12.1 

Semidiameter   .  . 
Hor.  Parallax    .  . 

// 
»     2.7 

I     7.0 

7.3 

2.9 
7.7 

3.1 

8.2 

3".3 

8.9 

Semidiameter   . 
Hor.  Parallax 

• 
• 

10.7 

11.9 

Note.— The  i 

sign  +  indicates  north  declinations ;  the  sign  —  indicates  s 

oath  declinations. 

MERCURY,   1882. 
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GKREEITWIOH  MEAN  TIME. 


NOVEMBER. 


a 


I 


1 

2 
3 

4 
5 

6 
7 

8 

9 

10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 


Apparent 

Right 
Ascension. 


Noon. 


h    m     s 
13  26  50.63 

13  27  41.38 

13  29    8.72 

13  31    9.98 

13  33  42.20 

13  36  42.34 

13  40  7.44 
13  43  54.68 
13  48  1.41 
13  52  25.20 

13  57  3.88 

14  t  55.53 
14  6  58.45 
14  12  11.21 
14  17  32.55 

14  23  1.36 
14  28  36.72 
14  34  17.88 
14  40  4.16 
14  45  55.01 

14  51  49.99 

14  57  48.71 

15  3  50.87 
15  9  56.20 
15  16  4.49 

15  22  15.56 
15  28  29.29 
15  34  45.57 
15  41  4.31 
15  47  25.43 

15  53  46.86 

16  0  14.58 


Var.of 
B.A. 
fori 
Hour. 


Noon. 


Dec 


ion. 


Var.of 

Decl. 

fori 

Hour. 


Noon. 


1.319 1- 

2.894 

4.366 

5.718 

6.945 

+   8.046 

9.096 

9.892 
10.699 
11.318 

+  11.804 
19.308 
19.836 
13.919 
13.552 

+  13.843 
14.099 
14.396 
14.697 
14.708 

+  14.872 
15.099 
15.158 
15.965 
15.404 


+ 15.518 
15.695 
15.730 
15.830 
15.996 

+  16.024 
+ 16.119 


O        I         II 

7  17  21.5 
7  11  57.9 
7  12  3.6 
7  17  13.6 
7  27    1.6 

7  40  59.0 

7  58  36.7 

8  19  26.4 

8  43    1.2 

9  8  55.7 

9  36  47.1 
10    6  14.4 

10  36  58.5 

11  8  42.8 

11  41  12.3 

12  14  13.9 

12  47  36.1 

13  21    8.7 

13  54  42.3 

14  28    9.3 

15  1  22.6 

15  34  16.2 

16  6  44.7 

16  38  43.3 

17  10    7.7 


- 17  40  53.8 
18  10  58.4 

18  40  18.3 

19  8  50.5 
19  36  32.6 

-20    3  22.1 
-20  29  16.9 


Noon. 


+  90.58 
+  6.46 
-  6.76 
18.99 
99.90 

30.68 
48.96 
55.69 
69.03 
67.36 

71.79 
75.36 
78.90 
60.38 
81.96 

83.07 
83.71 
83.94 
83.81 
63.38 

89.68 
81.75 
80.60 
79.96 
77.74 

76.08 
74.98 
79.35 
70.39 
68.18 

1-65.04 
63.61 


Meridian 
Passage, 


h     m 
22  41.1 

22  38.5 

22  36.6 

22  35.2 

22  34.3 

22  33.7 
22  33.6 
22  33.8 
22  34.2 
22  34.9 

22  35.8 
22  36.9 
22  38.1 
22  39.5 
22  41.0 

22  42.7 
22  44.5 
22  46.3 
22  48.2 
22  50.2 

22  52.3 
22  54.4 
22  56.5 

22  58.7 

23  0.9 

23  3.2 
23  5.5 
23  7.9 
23  10.4 
23  12.8 

2315.3 

23  17.8 


Day  of  the  Month. 


Semidiameter  .  .  . 
Horizontal  Parallax 


9cL 

7th. 

13th. 

17th. 

22d. 

if.9 

3"4 

3.0 

2.8 

2.6 

10.5 

9.0 

8.0 

7.3 

6.8 

97th. 


6.5 


5 

i 

o 

>» 

cs 


1 

2 
3 
4 
5 

6 
7 
8 
9 
10 

II 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 


DECEMBER. 


Apparent 

Right 
Ascension. 


Noon. 


h  m  s 

15  53  48.86 

16  0  14.56 
16  6  42.55 
16  13  12.73 
16  19  45.09 

16  26  19.61 
16  32  56.26 
16  39  35.02 
16  46  15.86 
16  52  58.74 

16  59  43.64 

17  6  30.51 
17  13  19.30 
17  20  9.96 
17  27  2.45 

17  33  56.71 
17  40  52.66 
17  47  50.21 

17  54  49.28 

18  1  49.79 

18  8  51.62 
18  15  54.65 
18  22  58.74 
18  30  3.78 
18  37  9.59 

18  44  16.01 

18  51  22.86 
16  58  29.93 

19  5  37.00 
19  12  43.82 

19  19  50.10 
19  26  55.55 


Var.  of 
R.A. 
fori 
Hour. 


Noon. 


Apparent 
Declination. 


Noon. 


+  16.094 
16.119 
16.919 
16.303 
16.394 

+  16.483 
16.571 
16.658 
16.744 
16.899 

+ 16.919 
16.993 
17.079 
17.149 
17.994 

17.997 
17.365 
17.430 
17.499 
17.550 

+  17.609 
17.649 
17.691 
17.797 
17.756 

+  17.778 
17.799 
17.796 
17.791 
17.775 

+ 17.747 
+  17.706 


o        I        II 

-20  3  22.1 
20  29  16.9 

20  54  14.8 

21  18  13.7 

21  41  11.8 

-22    3    7.5 

22  23  59.0 

22  43  44.5 

23  2  22.5 
23  19  51.5 

-23  36  10.0 

23  51  16.5 

24  5  9.4 
24  17  47.3 
24  29    9.0 

-24  39  13.1 
24  47  58.0 

24  55  22.5 

25  1  25.3 
25    6    5.1 

-25  9  20.5 
25  11  10.3 
25  11  33.3 
25  10  28.4 
25    7  54.5 

-25  3  50.5 
24  58  15.4 
24  51  8.3 
24  42  28.4 
24  32  15.0 

-  24  20  27.5 
-24    7    5.6 


Var.of 
Docl. 
fori 

Honr. 


Noon. 


Meridian 
:e. 


it 
h  65.04 

63.61 

61.90 

58.70 

56  13 

53.50 
50.78 
48.00 
45.16 
49.95 

39.98 
36.95 
33.15 
30.00 
96  80 

93.53 
90.90 
16.83 
13.40 
9.91 

-  6.37 

-  9.78 
+    0.86 

4.55 
8.96 

+  19.06 
15.87 
19.79 
93.61 
97.59 

+  31.44 
+  35.38 


h     m 
23  15.3 

23  17.8 

23  20.4 

23  23.0 

23  25.6 

23  28.3 
23  31.0 
23  33.7 
23  36.5 
23  39.3 

23  42.2 
23  45.1 
23  48.0 
23  50.9 
23  53.9 

23  56.9 
23  59.9 


0 
0 


3.0 
6.0 


0  9.0 
0  12.1 
0  15.3 
0  J8.4 
0  21.6 

0  24.8 
0  28.0 
031.1 
0  34.3 
0  37.5 

0  40.7 
0  43.8 


Day  of  the  Month. 


Semidiameter 
Hor.  Parallax 


2d. 

7th. 

19th. 

1 
17th.  I99d. 

97th. 

2.4 

6.3 

2% 
6.2 

2.3 
6.1 

2l3 
6.1 

2.3 
6.2 

2!i 

6.3 

82d. 


2.5 
6.5 


The  sign  +  prefixed  to  the  hourly  change  of  declination  indicates  that  north  declinations  are  increasing  and  south  declina- 
tions are  decreasing.    The  sign  —  indicates  that  north  declinations  are  decreasing  and  south  declinations  increasing. 
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VENUS,   1882. 


GREENWICH  MEAN  TIME. 

JANUARY. 

FEBRUARY. 

• 

I 

Apparent 

Eight 
Ascension. 

Var.of 
E.A. 
fori 
Hoar. 

Apparent 
Declination. 

Var.of 
Becl. 
fori 
Hour. 

Meridian 
Passage. 

• 

1 

*8 

Apparent 

Right 
Ascension. 

Var.  of 
R.A. 
fori 
Hoar. 

Apparent 
Declination. 

Var.of 
Decl. 
fori 
Hoar. 

Meridian 

o 

I 

Noon. 

Noon. 

Noon. 

Noon. 

o 

& 

1 

Noon. 

Noon. 

Noon. 

Noon. 

h    m     s 
17  55  14.50 

s 
+  13.685 

O        1        it 

-  23  21  52.2 

-    7.74 

h    m 
23  12.6 

h    m     b 
20  42  12.39 

s 
+ 19.915 

O        I        II 

-19  19  14.0 

+  44.74 

h    m 
23  57.0 

2 

18    0  43.05 

13.695 

23  24  36.6 

5.94 

2314.2 

2 

20  47  21.77 

19.865 

19    1    3.3 

46.13 

23  58.2 

3 

18    6  11.81 

13.701 

23  26  37.7 

4.14 

23  15  7 

3 

20  52  29.94 

19.815 

18  42  19.7 

47.50 

23  59.4 

4 

18  1 1  40.70 

13.706 

23  27  55.4 

9.33 

2317.3 

4 

20  57  36.90 

19.765 

18  23    3.8 

48.63 

5 

18  17    9.66 

13.707 

23  28  29.6 

-    0.59 

23  18.8 

5 

21    2  42.64 

19.714 

18    3  16.4 

50.13 

0    0.6 

6 

18  22  38.64 

+ 13.707 

-23  28  20.2 

+    1.30 

23  20.3 

6 

21    7  47.16 

+  19.663 

- 17  42  58.0 

+  51.40 

0    1.8 

7 

18  28    7.58 

13.703 

23  27  27.2 

3.11 

23  21.8 

7 

21  12  50.46 

19.619 

17  22    9.4 

59.64 

0    2.9 

8 

18  33  36.42 

13.698 

23  25  50.6 

4.99 

23  23.4 

8 

21  17  52.54 

19.561 

17    0  51.4 

53.85 

0    4.0 

9 

18  39    5.09 

13.690 

23  23  30.6 

6.75 

23  24.9 

9 

21  22  53.40 

19  510 

16  39    4.7 

55.03 

0    5.1 

10 

18  44  33.54 

13.680 

23  20  27.0 

8.55 

23  26.5 

10 

21  27  53.04 

19.460 

16  16  49.9 

5618 

0    6.1 

11 

18  50    1.71 

+  13.666 

-23  16  39.9 

+  10.36 

23  28.0 

11 

21  32  51.48 

+ 19.410 

-15  54    7.9 

+  57.31 

0    7.1 

12 

18  55129.53 

13.651 

23  12    9.6 

19.16 

23  29.5 

12 

21  37  48.72 

19.360 

15  30  59.4 

58.41 

0    8.1 

13 

19    0  56.95 

13.633 

23    6  56.4 

13.95 

23  31.0 

13 

21  42  44.78 

19.311 

15    7  25.1 

59.47 

0    9.1 

14 

19    6  23.91 

13.619 

23    1    0.3 

15.73 

23  32.5 

14 

21  47  39.67 

19.963 

14  43  25.7 

60.49 

0  10.0 

15 

19  11  50.34 

13.689 

22  54  21.6 

17.50 

23  34.0 

15 

21  52  33.40 

19.915 

14  19    2.2 

61.48 

0  11.0 

16 

19  17  16.19 

+  13.564 

-22  47    0.6 

+  19.95 

23  35.5 

16 

21  57  25.99 

+  19.168 

-13  64  15.3 

+  69  43 

0  11.9 

17 

19  22  41.41 

13.536 

22  38  57.7 

90.99 

23  37.0 

17 

22    2  17.45 

19.191 

13  29    5.7 

63.36 

012.8 

18 

19  28    5.94 

13.507 

22  30  13.1 

99.71 

23  38.4 

18 

22    7    7.81 

19.075 

13    3  34.2 

64.96 

013.7 

19 

19  33  29.73 

13.475 

22  20  47.3 

94.49 

23  39.8 

19 

22  11  57.07 

19.031 

12  37  41.6 

65.19 

0  14.6 

20 

19  38  52.73 

13.449 

22  10  40.6 

96.19 

23  41.2 

20 

22  16  45.26 

11.986 

12  11  28.8 

65.95 

015.5 

21 

19  44  14.90 

+  13.406 

-  21  59  53.6 

+  97.80 

23  42.7 

21 

22  21  32.40 

+  11.943 

-11  44  56.5 

+  66.75 

016.3 

22 

19  49  36.19 

13.368 

21  48  26.5 

99.45 

23  44.0 

22 

22  26  18.52 

11.901 

11  18    5.4 

67.59 

0  17.2 

23 

19  54  56.55 

13.329 

21  36  19.9 

31.09 

23  45.4 

23 

22  31    3.65 

11.860 

10  50  56.2 

68.95 

018.0 

24 

20    0  15.94 

13.988 

21  23  34.4 

39.70 

23  46.7 

24 

22  35  47.82 

11.890 

10  23  29.9 

68.95 

0  18.8 

25 

20    5  34.33 

13.946 

21  10  10.6 

34.99 

23  48.1 

25 

22  40  31.05 

11.789 

9  55  47.1 

69.61 

019.6 

26 

20  10  51.68 

+ 13.901 

-20  56    8.7 

+  35.86 

23  49.4 

26 

22  46  13.37 

+  11.745 

-  9  27  48.6 

+  70.95 

0  20.3 

27 

20  16    7.95 

13.155 

20  41  29.5 

37.40 

23  50.7 

27 

22  49  54.81 

11.709 

8  59  35.2 

70.86 

0  21.0 

28 

20  21  23.13 

13.106 

20  26  13.5 

38.98 

23  52.0 

28 

22  54  35.42 

11.675 

8  31    7.6 

71.43 

0  21.7 

29 

20  26  37.18 

13.060 

20  10  21.3 

40.49 

23  53.3 

29 

22  59  15.23 

11.643 

8    2  26.7 

71.98 

0  22.4 

30 

20  31  50.09 

13.019 

19  53  53.6 

41.89 

23  54.6 

30 

23    3  54.28 

11.611 

7  33  33.0 

79.49 

0  23.2 

31 

20  37    1.83 

+  19.963 

-19  36  51.0 

+  43.33 

23  55.8 

31 

23    8  32.60 

+  11.689 

-7    4  27.4 

+  79.97 

0  23.9 

32 

20  42  12.39 

+ 19.915 

- 19  19  14.0 

+  44.74 

23  57.0 

32 1 23  13  10.23 

+  11.554 

-   6  35  10.6 

+  73.49 

0  24.6 

Day  of  the  Monti 

• 
• 

1st. 

n 
5.2 

5.3 

6th. 

ix 

6.3 

nth. 
£i 

5.3 

l«t] 

if. 
5.J 

s.  91st.  3 

1  5.0 

2  5.2 

16th. 

// 
5.0 

5.2 

81st. 

Day  of  the  Month. 

6th. 

10th. 

15th. 

5.0 
5.2 

99th. 

ttth. 

£o 

5.2 

Semidiameter  . 
Hot.  Parallax   . 

5.0 
5.2 

Semidiameter 

Horizontal  Parallax  .  . 

5.0 
5.2 

6.0 
5.2 

5.0 
63 

Notk^— The  sign  +  indicates  north  declinations;  the  sign  —  indicates  i 

wrath  declinations. 

VENUS,   1882. 
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GEEE JTWIOH  MEAN  TIME. 


MARCH. 


APRIL. 


3 

p 


p 


1 

2 
3 
4 
5 

6 

7 

8 

9 

10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 

28 
29 
30 

31 
32 


Apparent 

Right 
Ascension. 


Noon. 


H    m    ii 

22  59  15,23 

23  3  54.28 
23  8  32.60 
23  J  3  10.23 
23  17  47.21 

23  22  23.59 
23  26  59.40 
23  31  34.69 
23  36  9.50 
23  40  43.87 

23  45  17.84 
23  49  51.45 
23  54  24.76 
23  56  57.79 
0    3  30.59 

0  8  3.21 
0  12  35.68 
0  17  8.04 
0  21  40.33 
0  26  12.60 

0  30  44.89 
0  35  17.23 
0  39  49.67 
0  44  22.26 
0  48  55.02 

0  53  28.00 

0  58    1.24 

1  2  34.77 
1  7  8.64 
1  11  42.90 

1  16  17.58 


Var.of 
HA. 
fori 
Hour. 


Noon, 


B 

+  11.643 
11.611 
11.569 
11.564 
11.507 

+  11.503 
11.481 
11.460 
11.441 
11.404 

+  11.408 
11305 
11.382 
11.373 
11.363 

+  11.356 
11.351 
11.347 
11.345 
11.345 

+ 11.347 
11.350 
11.355 
11.361 
11.370 

+  11.360 
11.391 
11.405 
11.490 
11.436 

+  11.455 


Apparent 
Declination. 


1  20  52.73  + 11.475 


Noon. 


n 


8  2  26.7 
7  33  33.0 
7  4  27.4 
6  35  10.6 
6    5  43.3 

5  36  6.3 
5  6  20.2 
4  36  25.9 
4  6  24.1 
3  36  15.5 

3  6  0.9 
2  35  40.9 
2  5  16.4 
1  34  48.1 
1    4  16.7 

-  0  33  42.9 
-03  7.5 
+  0  27  28.8 

0  58    5.3 

1  28  41.1 

1  69  15*5 

2  29  47.8 

3  0  17.3 

3  30  43.2 

4  1    4.8 

4  31  21.4 

5  1  32.2 

5  31  36.5 

6  1  33.6 
6  31  22.7 

+  7  1  3.0 
+   7  30  34.0 


Var.of 
DecL 
fori 
Hour. 


Noon. 


N- 71.98 
73.40 
78.97 
73.42 
73.85 

1+74.94 
74.60 
74.98 
75.99 
75.40 

+  76.73 
75.93 
76.11 
76.96 
76.37 

hh  76.45 
76.50 
76.58 
76.51 

76.47 

+  76.40 
76.90 
76.16 
75.99 
75.80 

+  76.58 
76.39 
75.03 
74.71 
74.36 

+  73.96 
+  73.58 


Meridian 


h    m 
0  22.4 

0  23.2 
0  23.9 
0  24.6 
0  25.3 

0  25.9 
0  26.6 
0  27.3 
0  28.0 
0  28.6 

0  29.2 
0  29.8 
0  30.4 
0  31.0 
0  31.6 

0  32.2 
0  32.6 
0  33.5 
0  34.0 
0  34*6 

0  35.2 
0  35.8 
0  36.4 
0  37.0 
0  37.6 

0  38.2 
0  38.8 
0  39.4 
0  40.0 
0  40.7 

0  41.3 
0  42.0 


I 

o 


Day  of  the  Month. 


Seraidiameter  . 
Hor.  Parallax    . 


3d. 

7th. 

12th. 

17th. 

92d. 

a 

a 

a 

a 

a 

5.0 

5.0 

5.0 

5.0 

5.0 

6.2 

5.2 

5.2 

5.2 

5.2 

97th. 


£o 

5.2 


1 
2 
3 
4 
5 

6 
7 

8 

9 

10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 


Apparent 

Bight 
Ascension. 


Noon. 


h  m  a 
1  20  52.73 
1  25  26.38 
1  30  4.58 
1  34  41.36 
1  39  16.75 

1  43  56.81 
1  48  35.57 
1  53  15.05 

1  57  55.30 

2  2  36.35 

2  7  18.23 
2  12  0.98 
2  16  44.62 
2  21  29.18 
2  26  14.69 

2  31  1.17 
2  35  48.64 
2  40  37.10 
2  45  26.59 
2  50  17.12 

2  55  8.70 

3  0  1.34 
3  4  55.06 
3  9  49.86 
3  14  45.75 

3  19  42.74 
3  24  40.83 
3  29  40.01 
3  34  40.28 
3  39  41.65 

3  44  44.10 
3  49  47.63 


Var.of 
R  A. 
fori 
Hour. 


Noon. 


8 

+ 11.475 
11.487 
11.691 
11.645 
11.679 

+  11.601 
11.630 
11.669 
114195 

11.798 

+  11.763 
11.800 
11.838 
11.877 
11.916 

+  11.957 
11.999 
18.041 
19.064 
19.197 

1+  19.171 
19.916 
19.961 
19.306 
19.361 

+  19.397 
19.449 
19.488 
19.534 
19.579 

+  19.694 
+  19.669 


Apparent 
Declination. 


Noon. 


O         I         II 

7  30  34.0 

7  59  54.8 

8  29    4.6 

8  58    3.2 

9  26  49.3 

+  9  55  22.3 
10  23  41.5 

10  61  46.2 

11  19  35.6 

11  47    8.9 

+  12  14  25.5 

12  41  24.5 

13  6    5.2 

13  34  26.9 

14  0  28.8 

+ 14  26  10.1 

14  51  30.1 

15  16  28.0 

15  41    3.0 

16  5  14.5 

+  16  29    1.6 

16  52  23.6 

17  15  19.8 
17  37  49.5 

17  59  51.9 

+ 18  21  26.1 

18  42  31.6 

19  3    7.7 
19  23  13.5 

19  42  46.5 

+  20    1  52.0 
+  20  20  23.4 


Var.of 
Decl. 
fori 
Hour. 


Noon. 


it 
+  73.58 

73.15 

79.69 

79.16 

71.66 

+  71.10 
70.50 
69.88 
69.98 
68.54 

+  67.83 
67.09 
66.31 
65.50 
64.68 

+  63.79 
69.88 
61.94 
60.97 
69.97 

+  68.94 
67.88 
56.79 
55.67 
54.59 

1+53.34 
69.13 
60.89 
49.69 
48.39 

+  46.99 
+  46.63 


Herldian 
Passage. 


h    m 
0  42.0 

0  42.6 

0  43.2 

0  43.8 

0  44.5 

0  45.1 
0  45.8 
0  46.5 
0  47.2 
0  48.0 

0  48.8 
0  49.6 
0  50.5 
0  51.3 
0  52.1 

0  52.9 
0  53.8 
0  54.7 
0  55.6 
0  56.5 

0  57.4 
0  58.3 

0  59.3 

1  0.3 
1    1.3 


1 
1 
1 
1 
1 

1 
1 


2.3 
3.3 
4.3 
5.4 
6.5 

7.6 

8.7 


Day  of  the  Month. 


Semidiameter 
Hor.  Parallax 


1st. 

6th. 

nth. 

16th. 

Slat 

II 

a 

n 

5.1 

5.1 

5.1 

6.2 

5.2 

6.2 

5.3 

5.3 

5.3 

5.4 

96th. 


5.4 


The  aign  +  prefixed  to  the  hourly  change  of  declination  indicates  that  north  declinations  are  increasing  and  south  declina- 
tions are  decreasing.   The  sign  —  indicates  that  north  declinations  are  decreasing  and  south  declinations  increasing. 
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VENUB,   1882. 


GREENWICH  MEAN  TIME. 

MAY. 

JUNE. 

• 

i 

a 

Apparent 

Right 
Ascension. 

Var.  of 

B.A. 

fori 

Hour. 

Apparent 
Declination. 

Var.  of 
Deol. 
fori 

Hour. 

Meridian 

• 

a 
0 

a 

0 

* 

Apparent 

Right 
Ascension. 

Var.  of 

a  a. 

fori 
Hour. 

Apparent 
Declination. 

Var.  of 
Dec!. 

fOTl 

Hour. 

Meridian 
Passage. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon, 

1 

h    m     s 
3  44  44.10 

s 
+  12.034 

O         1         II 

+  20    1  52.0 

n 
+  46.99 

h    m 
1    7.6 

1 

h    ID      s 

6  27  33.83 

s 
+  13.322 

+  24  4l'  38.6 

-    4.29 

h    m 
1  48.3 

2 

3  49  47.63 

12.609 

20  20  23.4 

45.63 

1    8.7 

2 

6  32  53.42 

13.308 

24  39  34.1 

6.06 

1  49.7 

3 

3  54  52.23 

12.713 

20  38  21.8 

44.24 

1    9.8 

3 

6  38  12.63 

13.292 

24  36  46.7 

7.87 

1  51.1 

4 

3  59  57.89 

12.758 

20  55  46.8 

42.83 

1  10.9 

4 

6  43  31.42 

13.273 

24  33  16.3 

9.65 

1  52.4 

5 

4    5    4.60 

12.601 

21  12  37.5 

41.39 

1  12.1 

5 

6  48  49.72 

13.251 

24  29    3.2 

11.43 

153.8 

6 

4  10  12.34 

+  12.844 

+  21  28  53.4 

+  39.93 

1  13.3 

6 

6  54    7.48 

+  13.227 

+  24  24    7.5 

-  13.20 

1  55.1 

7 

4  15  21.09 

12.880 

21  44  34.0 

38.44 

1  14.5 

7 

6  59  24.63 

13.201 

24  18  29.5 

14.96 

156.4 

8 

4  20  30.83 

12.927 

21  59  38.6 

36.93 

1  15.7 

6 

7    4  41.12 

13.173 

24  12    9.5 

16.71 

157.7 

9 

4  25  41.53 

12.906 

22  14    6.5 

35.39 

1  17.0 

9 

7    9  56.89 

13.143 

24    5    7.8 

18.45 

159.0: 

10 

4  30  53.16 

• 

13.004 

22  27  57.2 

33.83 

1  18.2 

10 

7  15  11.90 

13.110 

23  57  24.5 

29.17 

2   0.3 

11 

4  36    5.69 

+  13.040 

+  22  41  10.2 

+  32.25 

1  19.5 

11 

7  20  26.09 

+ 13.074 

+  23  49    0.1 

-21.87 

2    1.6 

12 

4  41  19.10 

13.075 

22  53  45.0 

30.65 

120.8 

12 

7  25  39.41 

13.037 

23  39  55.0 

23  55 

2   2.9 

13 

4  46  33.33 

13.109 

23    5  41.1 

29.02 

122.1 

13 

7  30  51.82 

12.997 

23  30    9.5 

25.22 

2    4.2 

14 

4  51  48.35 

13.141 

23  16  58.0 

27.37 

123.4 

14 

7  36    3.24 

19.955 

23  19  44.1 

26.87 

2    5.4 

15 

4  57    4.12 

13.172 

23  27  35.1 

25.71 

124.7 

15 

7  41  13.64 

12.912 

23    8  39.3 

26.51 

2    6.6 

16 

5    2  20.59 

+ 13.201 

+  23  37  32.1 

+  24.03 

126.0 

16 

7  46  22.99 

+  12.806 

+  22  66  55.5 

-30.13 

2   7.8 

17 

5    7  37.72 

13.227 

23  46  48.6 

22.34 

127.4 

17 

7  51  31.24 

12.819 

22  44  33.3 

31.73 

2   9.0 

18 

5  12  55.44 

13.250 

23  55  24.3 

20.63 

128.7 

18 

7  56  38.34 

12.771 

22  31  33.1 

33.30 

2  10.2 

19 

5  18  13.71 

13.272 

24    3  18.6 

18.90 

130.1 

19 

8    1  44.26 

12.721 

22  17  55.4 

34.84 

2  11.4 

20 

5  23  32.46 

13.291 

24  10  31.3 

17.16 

131.4 

20 

8    6  48.95 

12.670 

22    3  40.8 

36.36 

2  12.5 

21 

5  26  51.65 

+  13.308 

+  24  17    2.0 

+  15.40 

132.8 

21 

8  11  52.38 

+  12.617 

+  21  48  49.9 

-37.86 

2  13.6 

22 

5  34  11.21 

13.322 

24  22  50.6 

13.64 

134.2 

22 

6  16  54.52 

12.562 

21  33  23.2 

39.34 

2  14.7 

23 

5  39  31.09 

13.334 

24  27  56.7 

11.86 

135.6 

23 

8  21  55.35 

12.507 

21  17  21.4 

40.79 

2  15.8 

24 

5  44  51.21 

13.344 

24  32  20.2 

10.08 

1  37.0 

24 

8  26  54.84 

12.450 

21    0  45.2 

42.21 

2  16.8 

25 

5  50  11.53 

13.350 

24  36    0.9 

8.29 

1  38.4 

25 

8  31  52.98 

12.393 

20  43  35.3 

43.61 

2  17.8 

26 

5  55  31.98 

+  13.365 

+  24  38  58.6 

+    6.50 

139.8 

26 

8  36  49.74 

+  12.335 

+  20  25  52.1 

-44.98 

2  18.8 

27 

6    0  52.50 

13.356 

24  41  13.2 

4.71 

141.2 

27 

8  41  45.11 

12.276 

20    7  36.4 

46.39 

219.8 

28 

6    6  13.02 

13.355 

24  42  44.7 

2.91 

142.6 

28 

8  46  39.06 

12.218 

19  48  48.6 

47.63 

2  20.8 

29 

6  1 1  33.47 

13.351 

#24  43  33.0 

+    1.11 

144.0 

29 

8  51  31.59 

12.159 

19  29  29.9 

48.92 

2  21.7 

30 

6  16  53.79 

13.344 

24  43  38.1 

-    0.69 

145.4 

30 

8  56  22.69 

12.100 

19    9  40.4 

50.18 

2  22.6 

31 

6  22  13.93 

+  13.334 

+  24  43    0.0 

-    2.49 

146.9 

31 

9    1  12.36 

+  12.040 

+  18  49  21.1 

-61.41 

2  23.5 

32 

6  27  33.83 

+  13.322 

+  24  41  38.6 

-4.291    1  48.3 

32 

9    6    0.60 

+ 11.980 1+  18  28  32.7  r-  52.62 

2  24.3 

Day  of  the  Month. 

lit 

a 
5.3 

5.5 

6th. 

5.3 
5.5 

nth. 

5.4 
5.6 

16th 

5.5 
5.7 

.  21st.  2 

// 
5.6 

5.8 

tth. 

^6 

5.8 

Slst. 

Day  of  the  Month. 

6tfa. 

10th. 

15th.  1 

lot*. 

2ftth. 

SOtb. 

Semidinmeter  .  . 
Hot.  Parallax    .  . 

5.9 

Semidiameter   .  . 
Hor.  Parallax  .  .  . 

11 
5.8 

6.0 

11 
5.9 

6.1 

d'.0 
6.3 

n 
6.2 

6.4 

£3 

6.5 

6.7 

Note.— The  sign  +  indicates  north  declination* ;  tho  sign  —  indicates  south  declinations. 
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GREENWICH  MEAN  TIME. 

JULY. 

AUGUST. 

• 

a 

o 

a 

o 
1 

Apparent 

Right 
Ascension. 

Var.of 
B.A. 
fori 
Hour. 

Apparent 
Declination. 

Var.of 
Decl. 
fori 
Hour. 

Meridian 
Passage. 

• 

1 

o 

Apparent 

Right 
Ascension. 

Var.of 
R.A. 
fori 
Hour. 

Apparent 
Declination. 

Var.  of 
Decl. 
fori 
Hour. 

Meridian 
Passage. 

Noon, 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon 

Noon. 

h    m     8 
9    1  12.36 

A 

+  19.040 

O        I         II 

+  18  49  21.1 

u 
-51.41 

h    m 
2  23.5 

1 

h    m     s 
11  19  59.53 

8 

+ 10.479 

Oil! 

+   5  16  21.1 

-74.99 

h    m 
2  40.1 

2 

9    6    0.60 

11.960 

18  28  32.7 

52.69 

2  24.3 

2 

11  24  10.62 

10.445 

4  46  17.7 

75  29 

2  40.3 

3 

9  10  47.40 

11.920 

18    7  15.7 

53.79 

2  25.2 

3 

11  28  20.92 

10.413 

4  16    7.5 

75.57 

2  40.5 

4 

9  15  32.77 

11.861 

17  45  30.9 

54.94 

2  26.0 

4 

11  32  30.47 

10.389 

3  45  51.0 

75.81 

2  40.7 

5 

9  20  16.72 

11.801 

17  23  18.9 

56.05 

2  26.8 

5 

11  36  39.31 

10.353 

3  15  28.9 

76.03 

2  40.9 

6 

9  24  59.26 

+ 11.749 

+  17    0  40.5 

-  57.14 

2  27.6 

6 

11  40  47.47 

+  10.398 

+  2  45    1.8 

-  76.93 

241.1 

7 

9  29  40.39 

11.683 

16  37  36.3 

58.20 

2  28.4 

7 

11  44  54.98 

10.300 

2  14  30.3 

76.40 

2  41.3 

8 

9  34  20.12 

11.625 

16  14    7.1 

59.23 

2  29.1 

8 

11  49    1.87 

10.975 

1  43  55.1 

76.54 

241.5 

9 

9  38  58.46 

11.568 

15  50  13.6 

60.23 

2  29.8 

9 

11  53    8.18 

10.259 

1  13  16.8 

76.65 

2  41.6 

10 

9  43  35.43 

11.519 

15  25  56.4 

61.20 

2  30.5 

10 

11  57  13.94 

10.930 

0  42  36.1 

76.74 

241.8 

11 

9  48  11.04 

+  11.456 

+ 15    1  16.4 

-69.14 

2  31.1 

11 

12    1  19.19 

+  10.909 

+   0  11  53.6 

-76.80 

2  41.9 

12 

9  52  45.30 

11.401 

14  36  14.3 

63.05 

2  31.7 

12 

12    5  23.95 

10.189 

-  0  18  50.1 

76.83 

2  42.1 

13 

9  57  18.24 

11.346 

14  10  50.6 

63.93 

232.3 

13 

12    9  26.25 

10.171 

0  49  34.3 

76.84 

2  42.2 

14 

10    1  49.88 

11.391 

13  45    6.3 

64.77 

2  32.9 

14 

12  13  32.11 

10.153 

1  20  18.4 

76.83 

2  42.4 

15 

10    6  20.22 

11.237 

13  19    2.0 

65.59 

2  33.5 

15 

12  17  35.56 

10.136 

1  51     1.7 

76.79 

2  42.5 

16 

10  10  49.29 

+  11.185 

+ 12  52  38.3 

-66.38 

2  34.0 

16 

12  21  38.63 

+  10.120 

-  2  21  43.6 

-  76.71 

2  42.6 

17 

10  15  17.10 

11.133 

12  25  56.1 

67.14 

2  34.5 

17 

12  25  41.35 

10.106 

2  52  23.5 

76.61 

2  42.7 

18 

10  19  43.68 

11.083 

11  58  56.1 

67.86 

2  35.0 

18 

12  29  43.74 

10.093 

3  23    0.7 

76.49 

2  42.6 

19 

10  24    9.05 

11.031 

11  31  39.0 

68.56 

2  35.5 

19 

12  33  45.81 

10.080 

3  53  34.5 

76.33 

2  42.8 

20 

10  28  33.23 

10.969 

11    4    5.4 

69.23 

2  35.9 

20 

12  37  47.60 

10.009 

4  24    4.3 

76.16 

2  42.9 

21 

10  32  56.34 

+ 10.934 

+ 10  36  16.2 

—  69.87 

2  36.4 

21 

12  41  49.13 

+  10.059 

-  4  54  29.5 

-75.95 

2  43.0 

22 

10  37  18.10 

10.867 

10    8  12.1 

70.48 

2  36.8 

22 

12  45  50.41 

10.049 

5  24  49.4 

75.79 

2  43.1 

23 

10  41  38.83 

10.841 

9  39  53.8 

71.05 

2  37.2 

23 

12  49  51.46 

10.040 

5  55    3.4 

75.46 

2  43.1 

24 

10  45  58.46 

10.796 

9  11  21.9 

71.60 

2  37.6 

24 

12  53  52.30 

10.031 

6  25  11.0 

75.18 

2  43.2 

25 

10  50  17.02 

10.759 

8  42  37.2 

79.13 

2  38.0 

25 

12  57  52.96 

10.094 

6  55  11.4 

74.87 

2  43.3 

26 

10  54  34.54 

+ 10.710 

+   8  13  40.3 

-79.69 

2  38.3 

26 

13    1  53.45 

+ 10.018 

-7  25    4.1 

-  74.53 

2  43.4 

27 

10  58  51.06 

10.668 

7  44  32.0 

73.08 

2  38.6 

27 

13    5  53.81 

10.012 

7  54  48.5 

74  17 

2  43.5 

28 

11    3    6.60 

10.097 

7  15  12.7 

73.51 

2  38.9 

28 

13    9  54.04 

10.007 

8  21  24.0 

73.79 

2  43.6 

29 

11    7  21.18 

J0.588 

6  45  43.3 

73.99 

2  39.2 

29 

13  13  54.16 

10.003 

8  53  49.9 

78.38 

2  43.6 

30 

11  11  34.84 

lt).550 

6  16    4.5 

74.30 

2  39.5 

30 

13  17  54.19 

9.999 

9  23    5.7 

79.94 

2  43.7 

t  31 

11  15  47.61 

+ 10.514 

+   5  46  16.9 

-74.66 

2  39.8 

31 

13  21  54.15 

+  9.996 

-  9  52  10.8 

-79.48 

2  43.7 

132 

11  19  59.53  +10.479 

+  5  16  21.1 

-74.99 

2  40.1 

32 

13  25  54.04 

+   9.994 

-10  21    4.7 

-  79.00 

2  43.8 

Day  of  the  Mouth. 

5th, 

10th. 

// 
6.8 

7.0 

15th.  1 

10th. 

7.2 
7.4 

95 

1 

7 

th. 

.4 
.7 

80th. 

Day  of  the  Month. 

4th. 

9th. 

« 
8.2 

8.5 

14th. 

8.5 
8.6 

19th. 

// 
8.8 

9.1 

24 

th. 

99th. 

Set 
Ho 

mdiameter   .  . 
r.  Parallax   .  . 

it 
6.6 

6.9 

7.0 
7.2 

7.6 
7.9 

Semi  diameter   .  . 
Hor.  Parallax    .  . 

7.9 

8.2 

9.2 
9.5 

9.6 
9.9 

Th< 
t 

i  sign  +  prefixed  to  the  hourly  change  of  declina 
ions  are  decreasing.    The  algn  —  indicates  that 

tion  indicates  that  north  declinations  f 
north  declinations  are  decreasing  and 

ire  increasing  and  south 
south  declinations  incrc 

i  declina- 
»aaing. 
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GREENWICH  MEAN  TIME. 

1  SEPTEMBER. 

OCTOBER. 

* 

A 
-»» 
P 

* 

o 

1 

1 

Apparent 

Right 
Ascension. 

Var.  of 
B.A. 
fori 

Hour. 

Apparent 
Declination. 

Var.  of 
Decl. 
fori 

Honr. 

Meridian 
Passage. 

a 
© 

© 

1 

Apparent 

Right 
Ascension. 

Var.  of 
R.A. 
fori 

Hour. 

Apparent 
Declination. 

Var.  of 
Decl. 
fori 
Hour. 

Meridian 
Passage. 

Noon. 

Noon. 

Noon, 

Noon. 

Noon. 

Noon.. 

Noon. 

Noon. 

h    m     s 
13  25  54.04 

8 
i     ".WW 

O        1        II 

-10  21    4.7 

-79.00 

h    m 
2  43.8 

1 

h    m     s 
15  25    9.33 

8 

+   9.703 

-  22  31  56.7 

-46.36 

h    m 
2  44.6 

2 

13  29  53.88 

9.903 

10  49  46.7 

71.49 

2  43  8 

2 

15  29    1.69 

9.663 

22  50  15.3 

45.18 

2  44.6 

3 

13  33  53.69 

9.909 

11  18  15.9 

70.95 

2  43.9 

3 

15  32  53.06 

9.619 

23    8    5.4 

43.99 

2  44.5 

4 

13  37  53.49 

9.993 

11  46  31.9 

70.39 

2  43.9 

4 

15  36  43.36 

9.573 

23  25  26.7 

43.78 

2  44.4 

5 

13  41  53.29 

9.993 

12  14  34.3 

69.81 

2  44.0 

5 

15  40  32.50 

9.533 

23  42  18.8 

41.55 

2  44.3 

6 

13  45  53.09 

+  9.999 

- 12  42  22.6 

-69.31 

2  44  0 

6 

15  44  20.36 

+  9.467 

-23  58  41.4 

-40.33 

2  44.1 

7 

13  49  52.90 

9.993 

13    9  56.1 

68.58 

2  44.1 

7 

15  48    6.84 

9.407 

24  14  34.0 

39.07 

2  43.9 1 

8 

13  53  52.73 

9.993 

13  37  14.0 

67.99 

2  44.1 

8 

15  51  51.83 

9.343 

24  29  56.5 

37.61 

2  43.7 ' 

9 

13  57  52.57 

v.994 

14    4  15.9 

67.33 

2  44.2 

9 

15  55  36.20 

9.973 

24  44  48.6 

36.54 

2  43.5 

10 

14    1  52.43 

9.994 

14  31    1.1 

66.53 

2  44.2 

10 

15  59  16.84 

9.196 

24  59  10.0 

35.95 

2  43.3 

11 

14    5  52.29 

+  9.994 

-14  57  29.2 

-65.80 

2  44.3 

11 

16    2  56.61 

+  9.115 

-25  13    0.4 

-33.95 

2  43.0 

12 

14    9  52.13 

9.993 

15  23  39.5 

65.05 

2  44.3 

12 

16    6  34.36 

9.038 

25  26  19.6 

39.64 

2  42.7  j 

13 

14  13  51.95 

9.993 

15  49  31.4 

64.37 

2  44.4 

13 

16  10    9.93 

8.934 

25  39    7.5 

31.33 

2  42.3 

14 

14  17  51.74 

9.990 

16  15    4.2 

63.47 

2  44.4 

14 

16  13  43.15 

8.833 

25  51  23.7 

30.61 

2  41.9 1 

15 

14  21  51 .47 

9.987 

16  40  17.5 

63.64 

2  44.5 

15 

16  17  13.86 

8.735 

26    3    8.1 

38.68 

2  41.5 

16 

14  25  51.12 

+  9.983 

- 17    5  10.6 

-61.79 

2  44.5 

16 

16  20  41.89 

+  8.609 

-26  14  20.6 

-37.36 

2  41.0 

17 

14  29  50.66 

9.978 

17  29  43.0 

60.91 

2  44.6 

17 

16  24    7.05 

8.485 

26  25    1.1 

96.03 

2  40.5 

18 

14  33  50.06 

9.973 

17  53  54.0 

60.01 

2  44.6 

18 

16  27  29.13 

8.353 

26  35    9.4 

94.68 

2  39.9 

19 

14  37  49.29 

9.964 

18  17  43.2 

59.08 

2  44.6 

19 

16  30  47.95 

8.319 

26  44  45.4 

23.33 

2  39.3 

20 

14  41  48.30 

9.954 

18  41  10.0 

58.14 

2  44  7 

20 

16  34    3.29 

8.063 

26  53  49.0 

91.96 

2  38.6 

21 

14  45  47.05 

+   9.943 

-19    4  13.8 

-  67.17 

2  44.7 

21 

16  37  14.92 

+   7.904 

-27    2  20.1 

-90.69 

2  37.8. 

22 

14  49  45.50 

9.938 

19  26  54.0 

56.18 

2  44.7 

22 

16  40  22.63 

7.736 

27  10  18.5 

19.96 

2  37.0 

23 

14  53  43.59 

9.913 

19  49  10.3 

55.17 

2  44.7 

23 

16  43  26.20 

7.558 

27  17  44.2 

17.90 

2  36.1 

24 

14  57  41.29 

9.895 

20  11    2.0 

54.14 

2  44.8 

24 

16  46  25.39 

7.370 

27  24  37.3 

16.54 

2  35.1  ! 

25 

15    1  38.54 

9.676 

20  32  28.7 

53.08 

2  44.8 

25 

16  49  19.96 

7.173 

27  30  57.7 

15.17 

2  34.0 

26 

15    5  35.29 

+   9.854 

-20  53  29.8 

-53.01 

2  44.8 

26 

16  52    9.67 

+  6.966 

-27  36  45.3 

-  13.80 

2  32.9 

27 

15    9  31.48 

9.839 

21  14    4.9 

50.99 

2  44.8 

27 

16  54  54.26 

6.747 

27  42    0.0 

13.44 

2  31.7 

2a 

15  13  27.05 

9.801 

21  34  13.6 

49.81 

2  44.8 

28 

16  57  33.48 

6.518 

27  46  41.8 

11.07 

2  30.4 

29 

15  17  21.93 

9.771 

21  53  55.4 

48.68 

2  44.7 

29 

17    0    7.06 

6.378 

27  50  50.5 

9.69 

2  29.0  | 

30 

15  21  16.05 

9.738 

22  13    9.9 

47.53 

2  44.7 

30 

17    2  34.75 

6.036 

27  54  26.2 

8.31 

2  27.5 

31 

15  25    9.33 

+  9.703 

-  22  31  56.7 

-  46.36 

2  44.6 

31 

17    4  56.27 

+  5.763 

-  27  57  28.8 

-    6.99 

2  26.0 

32 

15  29    1.69 

+  9.663 

-22  50  15.3 

-45.18 

2  44.6 

32 

17    7  11.35 

+   5.489 

-27  59  58.1 

-    5.59 

2  24.4  | 

Day  of  the  Month. 

Set. 

io  !o 

10.3 

8th. 

10"5 
10.8 

ISth. 

11.0 
11.4 

18th. 

116 
12.0 

2Sd. 

l'i'2 
12.6 

38th. 

Day  of  the  Month. 

Semidiameter   .  . 
Hor.  Parallax    .  . 

Sd. 

it 
13.7 

14.2 

8th. 

13th. 

18th. 

21 

Id. 

28th. 

Semidiameter   .  . 
Hor.  Parallax    .  . 

pi!  9 

13.4 

14.6 
15.2 

15.7 
16.2 

16.8 
17.4 

18.1 

18.8 

20.3  | 

Note.— The  t 

lign  +  indicates  north  declinations ;  the  sign  —  indicates  south  declinations. 

VENUS.   1882. 


229 


GBBENWICH  MEAF  TIME. 


NOVEMBER. 


DECEMBER. 


a 

o 

I 


1 

2 

3 

4 
5 

6 

7 

8 

9 

JO 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 


Apparent 

Bight 
Asoension. 


Noon. 


h  m  8 
17  7  11.35 
17  9  19.71 
17  11  2J.05 
17  13  15.08 
17  15  1.53 

17  16  40.09 
17  18  10.45 
17  19  32.30 
17  20  45.35 
17  21  49.30 

17  22  43.87 
17  23  28.77 
17  24  3.77 
17  24  28.60 
17  24  43.03 

17  24  46.89 
17  24  40.05 
17  24  22.40 
17  23  53.84 
17  23  14.41 

17  22  24.20 
17  21  23.34 
17  20  12.07 
17  18  50.69 
17  17  19.57 

17  15  39.21 
17  13  50.17 
17  11  53.11 
17  9  48.75 
17  7  37.93 

17  5  21.54 
17    3    0.52 


Var.of 
B.A. 
fori 
Hoar. 


Noon. 


& 
5.489 

5.903 

4.905 

4.504 

4.971 

+  3.936 
3.588 
3.988 
9.855 
9.469 

+  9.079 
1.065 
1.947 
0.819 

+  0.388 

0.061 
0.510 
0.963 
1.417 
1.868 

9.314 
9.753 
3.189 
3.596 
3.991 

4.365 
4.714 
5.033 
5.319 
5.570 


Apparent 
Declination. 


Noon. 


O         I         II 

27  59  58.1 

28  1  53.9 
28  3  16.0 
28  4  4.4 
28  4  19.0 

28  3  59.4 
28  3  5.2 
28  1  35.9 
27  59  31.1 
27  56  50.3 

27  53  33.1 
27  49  38.8 
27  45  6.6 
27  39  55.8 
27  34    5.6 

27  27  35.1 
27  20  23.5 
27  12  29.6 
27  3  52.6 
26  54  31.7 

26  44  26.2 
26  33  35.2 
26  21  58.3 
26  9  35.3 
25  56  25.9 

25  42  30.5 
25  27  49.9 
25  12  25.2 
24  56  18.0 
24  39  30.4 


Var.of 
Decl. 
fori 
Hour. 


Noon. 


-  5.783  -24  22    5.2 

-  5.955 1-  24    4    5.6 


-  5.59 
4.19 
9.79 

-  1.31 
+    0.10 

+  1.53 
9.97 
4.44 

5.93 
7.44 

+  8.98 
10.55 
19.14 
13.76 
15.49 

+  17.19 
18.86 
90.64 
99.45 
94.30 

+  98.17 
96.08 
30.01 
31.94 
33.86 

+  35.76 
37.63 
39.49 
41.14 
49.78 

+  44.99 
+  45.64 


Meridian 
Passage. 


h    m 
2  24.4 

2  22.7 

2  20.7 

218.7 

216.4 

2  14.1 
211.6 
2  91 
2  6.4 
2   3.5 

2  0.5 
157.2 
153.8 
150.2 
1  46.6 

142.7 
1  38.7 
134.4 
130.0 
125.5 

120.7 
1  15.8 
1  10.6 
1    5.3 

0  59.8 

0  54.3 
0  48.5 
0  42.6 
0  36.7 
0  30.5 

0  24.3 
0  18.0 


Day  of  the  Month. 


Semidiameter  .  .  . 
Horizontal  Parallax 


2d. 

7th. 

12th. 

17th. 

27.1 
28.1 

22d. 

2l".2 
22.0 

23!o 
23.9 

25*0 
25.9 

29.1 
30.1 

27th. 


30"9 
32.0 


o 

p 


1 

2 
3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 

28 
29 
30 

31 
32 


Apparent 


ippai 
fiicl 


ight 
Asoension. 


Noon. 


h    m     s 
17    5  21.54 

17    3    0.52 

17    0  35.87 

16  58    8.60 

16  55  39.78 

16  53  10.46 
16  50  41.70 
16  48  14.57 
16  45  50.05 
16  43  29.13 

16  41  12.72 
16  39  1.69 
16  36  56.80 
16  34  58.79 
16  33    8.30 

16  31  25.89 
16  29  52.08 
16  28  27.25 
16  27  11.75 
16  26    5.83 

16  25  9.71 
16  24  23.54 
16  23  47.39 
16  23  21.27 
16  23    5.19 

16  22  59.04 
16  23  2.74 
16  23  16.17 
16  23  39.13 
16  24  11.44 

16  24  52  89 


Var.of 
B.A. 
fori 
Hour. 


Noon. 


R 

-  5.783 
5.955 
6.085 
6.179 
6.915 

6.913 
6.167 
6.079 
5.950 
5.781 

5.574 
5.333 
5.069 
4.763 
4.437 

4.089 

3.799 

3.341* 

9.947 

3.543 

9.131 
1.715 
1.997 
0.879 
0.463 

-  0.050 
+  0.358 

0.759 
1.153 
1.538 

+   1.914 


Apparent 
Declination. 


Noon. 


16  25  43.25  +  9.981 


Q         I         II 

24  22  5.2 
24  4  5.6 
23  45  35.3 
23  26  38.6 
23    7  20.1 

22  47  45.2 
22  27  59.3 
22  8  8.3 
21  48  18.1 
21  28  34.7 

21  9  4.3 
20  49  52.8 
20  31  5.7 
20  12  48.5 
19  55    6.3 

19  38  3.5 
19  21  44.2 
19  6  12.1 
18  51  30.2 
18  37  41.0 

18  24  46.5 
18  12  48.2 
18  . 1  47.0 
17  51  43.5 
17  42  37.7 

■  17  34  29.3 
17  27  17.5 
17  21  1.4 
17  15  39.7 
17  11  10.7 


Var.of 
Deel. 
fori 
Hoar. 


Noon. 


+  44.99 
45.64 
46.83 
47.83 
48.63 

+  49.90 
49.54 
49.64 
49.48 
49.06 

+  48.39 
47.48 
46.34 
44.99 
43.44 

+  41.79 
39.83 
37.80 
35.66 
33.49 

+  31.10 
98.73 
96.34 
93.94 
91.54 

+  19.16 
16.89 
14.53 
19.30 
10.14 


Meridian 
Passage. 


-  17    7  32.8  |+    8.05 
-17    4  44.0  +   6.04 


h    m 
0  24.3 
0  18.0 
0  11.7 

(  0  5.4 
[23   59.0 

23  52.6 

23  46.2 
23  39.8 
23  33.5 
23  27.3 
23  21.0 

23  14.9 
23  8.9 
23  3.0 
22  57.2 
22  51.6 

22  46.2 
22  40.8 
22  35.6 
22  30.6 
22  25.6 

22  20.9 
22  16.3 
22  12.0 
22  7.8 
22    3.8 

21  59.8 
21  56.1 
21  52.6 
2149.1 
21  45.9 

2142  8 
21  39  6 


Day  of  the  Month. 


Semidiameter 
Hor.  Parallax 


2d. 


32!o 
33.1 


7th. 


32.3 
33.5 


12th. 


31.7 
32.8 


17th. 


30.4 
31.5 


22d. 


28.5 
29.5 


27th. 


26\5 
27.4 


32d. 


24.4 
25.3 


The  sign  +  prefixed  to  the  hourly  change  of  declination  indicates  that  north  declinations  are  increasing  and  south  declina- 
tions are  decreasing.    The  sign  —  indicates  that  north  declinations  are  decreasing  and  south  declinations  increasing. 
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MARS,    1882. 


GBEENWICH  MEAN  TIME. 

1 
i 

I 

JANUARY. 

FEBRUARY. 

• 
•** 

1 

O 
& 

1 

Apparent 

Right 
Ascension. 

Var.  of 
RA. 
fori 
Hoar. 

Apparent 
Declination. 

Var.  of 
Decl. 
fori 
Hour. 

Meridian 
Passage. 

• 

i 

© 

1 

1 

Apparent 

Right 
Ascension. 

Var.  of 
R.  A. 
fori 
Hour. 

Apparent 
Declination. 

Var.  of 
Docl. 
fori 
Hour. 

Meridian ! 
Passage. 

Noon, 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon 

Noon. 

h    m     s 
6  16  10.76 

s 
-  4.217 

Q        1         li 

+  27    3  20.3 

+  3.80 

h    m 
1 1  29.3 

h    m     s 
5  46  25.39 

8 

-  0.170 

+  20  54  23.'6 

-2.80 

h    m 
8  58.6 

2 

6  14  30.29 

4.151 

27    4  46.1 

3.36 

1 1  23.7 

2 

5  46  23.03 

-  0.028 

26  53  16.3 

2.81 

8  54.6 

3 

6  12  51.50 

4.077 

27    6    1.7 

2.94 

11  18.2 

3 

5  46  24.06 

+  0.112 

26  52    8.8 

2.81 

8  50.7 ' 

4 

6  11  14.56 

3.997 

27    7    7.5 

2.53 

11  12.7 

4 

5  46  28.42 

0.250 

26  51     1.3 

2.81 

8  46.9 

5 

6    9  39.65 

3.909 

27    8    3.2 

2.13 

11    7.2 

5 

5  46  36.07 

0.386 

26  49  53.7 

2.81 

8  43.1 

6 

6    8    6.94 

-  3.8J4 

+  27    8  49.5 

+  1.74 

11    1.7 

6 

5  46  46.94 

+   0.519 

+  26  48  46.3 

-2.81 

839.4 

7 

6    6  36.58 

3.713 

27    9  26.7 

1.37 

10  56.3 

7 

5  47    1.00 

0.651 

26  47  38.9 

2.80 

8  35.7 

8 

6    5    8.72 

3.606 

27    9  55.1 

1.01 

10  51.0 

8 

5  47  18.19 

0.781 

26  46  31.6       2.80 

8  32.1 

9 

6    3  43.49 

3.493 

27  10  15.0 

0.66 

10  45.7 

9 

5  47  38.47 

0.908 

26  45  24.5 

2.80 

8  28.5 

10 

6    2  21.04 

3.375 

27  10  26.9 

0.33 

10  40.4 

10 

5  48    1.77 

1.033 

26  44  17.5 

2.79 

8  25.0 

U 

6    1     1.47 

-   3.253 

+  27  10  31.0 

+  0.02 

10  35.1 

11 

5  48  28.05 

+   1.156 

+  26  43  10.5 

-2.79 

8  21.5 

12 

5  59  44.91 

3.J25 

27  10  27.8 

-0.28 

10  30.0 

12 

5  48  57.27 

1.277 

26  42    3.6 

2.79 

818.0 

13 

5  58  31.46 

2.993 

27  10  17.8 

0.55 

10  24.8 

13 

5  49  29.37 

1.397 

26  40  56.6 

2.79 

8  14.6 

14 

5  57  21 .24 

2.857 

27  10    1.4 

0.81 

10  19.8 

14 

5  50    4.30 

1.513 

26  39  49.6 

2.80 

8  11.3 

15 

5  56  14.33 

2.717 

27    9  38.9 

1.05 

10  14.7 

15 

5  50  42.01 

1.628 

26  38  42.4 

2.80 

8    8.0 

16 

5  55  10.83 

-  2.574 

+  27    9  10.9 

-  1.27 

10    9.8 

16 

5  51  22.45 

+   1.741 

+26  37  36.1 

-  2.81 

8    4.8 

17 

5  54  10.79 

2.429 

27    8  37.8 

1.48 

10    4.9 

17 

5  52    5.57 

1.851 

26  36  27.5 

2.83 

8    1.6 

18 

5  53  14£7 

2.281 

27    8    0.1 

1.67 

10    0.1 

18 

5  52  51  31 

1.959 

26  35  19.4 

2.85 

7  58.4 

19 

5  52  21.31 

2.131 

27    7  17.9 

1.63 

9  55.3 

19 

5  53  39.63 

2.065 

26  34  10.9 

2.87 

7  55.3 

20 

5  51  31.97 

1.960 

27    6  32.0 

1.98 

9  50.5 

20 

5  54  30.46 

2170 

26  33    1.7 

2.90 

7  52.2 

21 

5  50  46.28 

-   1.827 

+  27    5  42.5 

-2.12 

9  45.9 

21 

5  55  23.75 

+  2.271 

+  26  31  51.9 

-g.93 

7  49.2 

22 

5  50    4.27 

1.673 

27    4  50.0 

2.25 

9  41.3 

22 

5  56  19.45 

2.370 

26  30  41.2 

2.96 

7  46.2 ! 

23 

5  49  25.96 

1.519 

27    3  54.7 

2.35 

9  36.7 

23 

5  57  17.50 

2.468 

26  29  29.6 

3.00 

7  43.2 

24 

5  48  51.35 

1.365 

27    2  57.0 

2.45 

9  32.2 

24 

5  58  17.84 

2.561 

26  28  17.0 

3.05 

7  40.3 

25 

5  48  20.43 

1.212 

27    1  57.2 

2.53 

9  27.8 

25 

5  59  20.41 

2.652 

26  27    3.2 

3.10 

7  37.4 

2G 

5  47  53.18 

-   1.059 

+  27    0  55.7 

-2.60 

9  23.4 

26 

6    0  25.16 

+  2.741 

+  26  25  48.1 

-3.16 

7  34.6 

27 

5  47  29.59 

0.908 

26  59  52.6 

2.65 

9  19.1 

27 

6    1  32.04 

2.829 

26  24  31.6 

3.22 

7  31.8 

28 

5  47    9.62 

0.757 

26  58  48.4 

2.69 

9  14.9 

28 

6    2  40.98 

2.915 

26  23  13.6 

3.29 

7  29.0 

29 

5  46  53.25 

0.607 

26  57  43.2 

2.73 

9  10.7 

29 

6    3  51.94 

2.997 

26  21  53.8 

3.36 

7  26.2 

30 

5  46  40.45 

0.459 

26  56  37.2 

2.76 

9    6.6 

30 

6    5    4.86 

3078 

26  20  32.1 

3.44 

7  23.5 

31 

5  46  31.18 

-  0.313 

+  26  55  30.6 

-2.78 

9   2.6 

31 

6    6  19.69 

+   3.156 

+  26  19    8.5 

-  3.53 

7  20.8 

32 

5  46  25.39 

-  0.170 

+  26  54  23.6 

-2.80 

8  58.6 

32 

6    7  36.37 

+  3.2321+26  17  42.7 

-3.69 

7  18.2 

Day  of  tho  Month. 

lit 

#/ 
8.2 

14.4 

6th. 

/» 
8.0 

14.0 

11th. 

/* 
7.8 

13.6 

16th 

// 

7.fi 

13.1 

.  21st  2 

»    7.2 
12.6  1 

«th. 

6.9 
2.1 

81st. 

6.6 
11.5 

Day  of  the  Month. 

5th. 

10th. 

15th. 

90th. 

15th. 

Semidiameter  .  . 
Hor.  Parallax    .  . 

Se 
He 

>rizontal  Parallax  .  . 

rf'.3 
11.0 

II 

6.0 
10.5 

5.7 
10.0 

it 
5.4 

9.5 

5.1 

9.0 

Note. — The  sign  +  indicates  north  declinations ; 

i 

t 

the  sign  —  indicates  south  declinations. 

MARS,    1882. 
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GREElSrWICH  MEAN  TIME. 


MARCH. 


a 
o 

3 


5 


1 

2 
3 
4 
5 

6 

7 

8 

9 

10 

II 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 

22 

23 

24 

25 

26 
27 
28 
29 
30 

31 
32 


Apparent 

ltight 
Ascension. 


Noon. 


h 
6 

6 

6 

6 

6 


m     s 
3  51.94 

5  4.66 

6  19.69 

7  36.37 

8  54.86 


6  10  15.10 
6  11  37.06 
6  13  0.70 
6  14  25.98 
6  15  52.86 

6  17  21.31 
6  18  51.29 
6  20  22.77 
6  21  55.70 
6  23  30.06 

6  25  5.80 
6  26  42.91 
6  28  21.34 
6  30  1.06 
6  31  42.03 

6  33  24.23 
6  35  7.62 
6  36  52.18 
6  38  37.87 
6  40  24.66 

6  42  12.49 
6  44  1.35 
6  45  51.20 
6  47  42.00 
6  49  33.73 

6  51  26.36 
6  53  19.86 


Var.  of 
R.A. 
fori 

Hour. 


Noon. 


8 

9.997 
3.078 
3.156 
3.233 
3.307 

+  3.379 
3.449 
3.519 
3.587 
3.653 

+  3.717 
3.780 
3.841 
3.909 
3.961 

+  4.018 
4.073 
4.198 
4.181 
4.939 

+  4.983 
4.339 
4.380 
4.497 
4.471 

+  4.514 
4.566 
4.596 
4.636 
4.674 

+   4.711 
+   4.746 


Apparent. 
Declination. 

Var.  of 
Decl. 
for  1 

Hour. 

Noon, 

Noon. 

+  26°2l'53.'8 

-  3.36 

26  20  32.1 

3.44 

26  19    8.5 

3.53 

26  17  42.7 

3.69 

26  16  14.7 

3.79 

+  26  14  44.3 

—  3.89 

26  13  11.3 

3.93 

26  11  35.6 

4.05 

26    9  56.9 

4.17 

26    8  15.2 

4.30 

+  26    6  30.5 

-  4.44 

26    4  42.3 

4.59 

26    2  50.6 

4.74 

26    0  55.4 

4.89 

25  58  56.4 

5.04 

+  25  56  53.5 

-5.90 

25  54  46.6 

5.37 

25  52  35.5 

5.55 

25  50  20  0 

5.73 

25  48    0.2 

5.09 

+  25  45  35.8 

-6.11 

25  43    6.8 

6.31 

25  40  33.0 

6.51 

25  37  54.4 

6.71 

25  35  10.9 

6.99 

+  25  32  22.3 

-7.13 

25  29  28.5 

7.35 

25  26  29.4 

7.57 

25  23  24.9 

7.80 

25  20  14.9 

8.03 

+  25  16  59.4 

-8.96 

+  25  13  38.3 

-  8.49 

Meridian 
Passage. 


~K  nT~ 
7  26.2 
7  23.5 
7  20.8 
7  18.2 
715.6 

7  13.0 
710.4 
7  7.9 
7  5.4 
7   2.9 

7  0.4 
6  58.0 
6  55.6 
6  53.2 
6  50.9 

6  48.5 
6  46.2 
6  43.9 
641.7 
6  39.4 

6  37.2 
6  35.0 
6  32.8 
6  30.6 
6  28.5 

626.3 
6  24.2 
6  22.1 
6  20.0 
617.9 

6  15.9 
6  13.8 


Day  of  the  Month. 


Sdraidiameter   . 
Hor.  Parallax    . 


2tl. 

7th. 

12th. 

17th. 

22d. 

a 

a 

a 

4.9 

4.7 

4.5 

4.3 

4.1 

8.6 

8.3 

7.9 

7.6 

7.2 

27th. 


4.0 
7.0 


APEIL. 


3 


1 
2 
3 
4 
5 

6 

7 

8 

9 

10 

11 
12 
13 
14 
15 

10 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 

28 
29 
30 

31 
32 


Apparent 

Kight 
Ascension. 


Noon. 


h    m     s 
6  53  19.86 

6  55  14.20 

6  57    9.36 

6  59    5.33 

7  1    2.05 

7  2  59.52 
7  4  57.72 
7  6  56.62 
7  8  56.20 
7  10  56.45 

7  12  57.36 
7  14  58.91 
7  17  1.08 
7  19  3.85 
7  21    7.19 

7  23  11.10 
7  25  15.56 
7  27  20.55 
7  29  26.04 
7  31  32.03 

7  33  38.50 
7  35  45.42 
7  37  52.78 
7  40  0.56 
7  42    8.74 

7  44  17.30 
7  46  26.21 
7  48  35.47 
7  50  45.06 
7  52  54.96 

7  55  5.17 
7  57  15.67 


Var.  of 
R.A. 
fori 
Hour. 


Noon. 


8 

+  4.746 
4.781 
4.814 
4.847 
4.879 

4.910 
4.939 
4.968 
4.996 
5.094 

+  5.051 
5.077 
5.109 
5.197 
5.151 

+  5.174 
5.196 
6.918 
5.939 
5.959 

+  5.979 
5.998 
5.315 
5.339 
5.348 

+  5.364 
5.379 
5.393 
5.406 
5.419 

+   5.431 


Apparent 
Declination. 


Noon. 


+  25  13  38.3 
25  10  11.5 
25  6  38.9 
25  3  0.4 
24  59  16.0 


+  24  55  25.4 
24  51  28.8 
24  47  25.9 
24  43  16.6 
24  39    0.9 

+  24  34  38.8 
24  30  10.1 
24  26  34.8 
24  20  53.0 
24  16    4.4 

+  24  11  9.0 
24  6  6.9 
24  0  58.0 
23  55  42.1 
23  50  19.3 

+  23  44  49.6 
23  39  12.9 
23  33  29.2 
23  27  38.5 
23  21  40.8 

+  23  15  36.0 
23  9  24.1 
23  3  5.2 
22  56  39.2 
22  50    6.0 

+  22  43  25.8 


Var.  of 
Decl. 
for  I 
Hour. 


Noon. 


+•  5.443  +  22  36  38.5 


■  8.49 
8.73 
8.98 
9.93 
9.48 

•  9.73 
9.99 

10.95 
10.59 
10.79 

•  11.06 
11.33 
11.61 
11.88 
19.16 

-  19.45 
19.73 
13.09 
i3.30 
13.59 

-  13.68 
14.18 
14.46 
14.75 
15.05 

15.35 
15.64 
15-93 
16.93 
16.53 

-  16\82 

-  17.11 


Meridian 
Passage. 


h  m 
6  13.8 
6  11.8 
6  9.8 
6  7.8 
6    5.8 

6   3.8 

6  1.8 
5  59.9 
5  57.9 
5  56.0 

5  54.1 
5  52.2 
5  50.3 
5  48.4 
5  46.5 

5  44.6 
5  42.8 
5  40.9 
5  39.0 
5  37.2 

5  35.4 
5  33.5 
5  31.7 
5  29.9 
5  28.1 

5  26.3 
5  24.5 
5  22.8 
5  21.0 
519.2 

5  17.4 
515.7 


Day  of  the  Month. 


Semidiameter 
Hor.  Parallax 


1st. 


6.7 


6th. 


3.7 
6.5 


Uth. 


3.6 
6.2 


10th. 


3.5 
6:0 


21st. 


3.3 
5.9 


20th. 


3.2 
5.7 


The  sign  +  prefixed  to  the  hourly  change  of  declination  indicates  that  north  declinations  are  increasing  and  south  declina- 
tions are  decreasing.    The  nign  —  indicates  that  north  declinations  are  decreasing  and  south  declinations  increasing. 
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MARS,   1882. 


GREENWICH  MEAN  TIME. 


MAY. 


a 
o 

3 

o 

& 

A 


1 

2 
3 
4 
5 

6 

7 

8 

9 

10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 


Apparent 

Eight 
Ascension. 


Noon, 


h    m     s 
7  55    5.17 

7  57  15.67 

7  59  26.44 

8  1  37.48 
8    3  48.77 

8  6  0.31 
8  8  12.08 
8  10  24.07 
8  12  36.28 
8  14  48.70 

8  17  1.33 
8  19  14.15 
8  21  27.16 
8  23  40.36 
8  25  53.73 

8  28  7.25 
8  30  20.94 
8  32  34.78 
8  34  48175 
8  37    2.86 

8  39  17.08 
8  41  31.42 
8  43  45.85 
8  46  0.37 
8  48  14.98 

8  50  29.68 
8  52  44.43 
8  54  59.24 
8  57  14.10 

8  59  29.01 

9  1  43.96 
9    3  58.95 


Var.  of 
B.A. 
fori 
Hoar. 


Noon. 


8 

+  5.431 
5.443 
5.454 
5.465 
5.475 

+  5.485 
5.405 
5.504 
5.513 
5.522 

+  5.530 
5.538 
6.546 
5.554 
5.561 

+  5.567 
5.573 
5.579 
5.565 
5.590 

+  5.594 
5.598 
5.603 
5.606 
5.610 

+  5.613 
5.616 
5.618 
5.690 
5.i 


Day  of  the  Month. 


Semidiameter  . 
Hor.  Parallax   • 


+  5.624 
+  5.695 


Apparent 
Declination. 

Var.  of 
Decl. 
fori 
Honr. 

Noon. 

Noon. 

+  22°  43  25.8 

it 
-  16.69 

22  36  38.5 

17.11 

22  29  44.1 

17.41 

22  22  42.6 

17.71 

22  15  34.0 

18.01 

+  22    8  18.1 

-  18.31 

22    0  54.9 

18.61 

21  53  24.7 

18.91 

21  45  47.2 

19.21 

21  38    2.6 

19.50 

+  21  30  10.9 

*  19.80 

21  22  12.0 

90.10 

21  14    5.9 

90.40 

21    5  52.5 

90.70 

20  57  32.0 

21.00 

+  20  49    4.3 

-21.30 

20  40  29.6 

21.60 

20  31  47.8 

21.89 

20  22  58.9 

22.18 

20  14    2.9 

99.48 

+  20    4  59.9 

—  99.77 

19  55  50.1 

93.06 

19  46  33.3 

93.34 

19  37    9.6 

93.63 

19  27  39.1 

93.91 

+  19  18    1.8 

-94.19 

19    8  17.7 

94.47 

18  58  27.0 

94.75 

18  46  29.6 

95.03 

18  38  25.6 

95.31 

+ 18  28  14.9 

-95.58 

+ 18  17  57.6 

-25.85 

Meridian 
Passage. 


h    m 
517.4 

5  15.7 

5  13.9 

5  12.2 

5  10.4 


5 
5 
5 
5 
5 


8.7 
6.9 
5.2 
3.4 
1.7 


5  0.0 
58.3 
56.5 
54.8 
53.1 


51.4 
49.7 
48.0 
46.3 
44.5 

42.8 
41.1 
39.4 
37.7 
36.0 

34.3 
32.7 
31.0 
29.3 
27.6 

25.9 
24  2 


JUNE. 


© 


let. 

•in. 

Uth. 

16th. 

21st. 

26th. 

n 
3.1 

5.5 

3.1 
5.4 

3.0 
5.2 

2.9 
5.1 

ii 
2.8 

5.0 

14 

2.8 
4.9 

Stst. 


2.7 
4.7 


1 
2 
3 
4 
5 

6 

7 

8 

9 

10 

11 
12 

13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 


Apparent 

Right 
Ascension. 


Noon. 


h    m     s 
9    3  58.95 

9    6  13.98 

9    8  29.05 

9  10  44.15 

9  12  59.27 

9  15  14.42 
9  17  29.60 
9  19  44.80 
9  22  0.03 
9  24  15.29 

9  26  30.57 
9  28  45.88 
9  31  1.20 
9  33  16.54 
9  35  31.89 

9  37  47.26 
9  40  2.65 
9  42  18.05 
9  44  33.46 
9  46  48.88 

9  49  4.29 
9  51  19.71 
9  53  35.12 
9  55  50.53 
9  58    5.92 

10  0  21.31 

10  2  36.68 

10  4  52.06 

10  7    7.43 

10  9  22.80 

10  11  38.16 
10  13  53.52 


Var.  of 
B.A. 
fori 
Hour. 


Noon. 


+  5.695 
5.697 
5.698 
5.699 
5.630 

+  5.689 
5.633 
5.634 
5.635 
5.636 

|+  5.637 
5.638 
5.638 
5.639 
5.640 

+  5.641 
5.641 
5.641 
5.649 
5.649 

+  5.649 
5.649 
5.649 
5.641 
5.641 

+  5.641 
5.640 
5.640 
5.640 
5.640 

+  5.640 
+  5.640 


Apparent 
Declination. 

■ 

Var.  of 

Decl. 

fori 

Hour. 

Noon, 

Noon. 

+  18°  17  57.6 

-95.85 

18    7  33.8 

96.12 

17  57    3.5 

96.39 

17  46  26.8 

96.66 

17  35  43.8 

26.99 

+ 17  24  54.2 

-27.19 

17  13  58.2 

27.46 

17    2  55.9 

97.73 

16  51  47.4 

27.99 

16  40  32.6 

98.94 

+  16  29  11.6 

-96.50 

1.6  17  44.4 

98.76 

16    6  11.2 

99.01 

15  54  31.8 

99.96 

15  42  46.5 

29.51 

+ 15  30  55.2 

-29.76 

15  18  58.0 

30.00 

15    6  55.0 

30.94 

14  54  46.3 

30.48 

14  42  32.0 

30.71 

+  14  30  12.1 

-30.94 

14  17  46.7 

31.17 

14    5  15.8 

31.40 

13  52  39.5 

31.63 

13  39  57.8 

31.85 

+  13  27  10.9 

-38.06 

13  14  18.9 

38.97 

13    1  21.7 

39.48 

12  46  19.5 

38.70 

12  35  12.1 

38.99 

+ 12  21  59.7 

-33.12 

+  12    8  42.6 

-33.31 

Meridian 
Passage. 


h    m 
4  24.2 

4  22.5 

4  20.8 

4  19.1 

4  17.4 

4  15.7 
4  14.1 
4  12.4 
4  10.7 
4    9.0 


4 

4 
4 
4 
4 


7.3 
5.6 
4.0 
2.3 

0.6 


3  58.9 
3  57.2 
3  55.5 
3  53.8i 
3  52.2 

3  50.5 
3  48.8 
3  47.1 
3  45.4 
3  43.7 

3  42.0 
3  40.4 
3  38.7 
3  37.0 
3  35.3 

3  33.6 
3  32.0 


Day  of  the  Month. 


Semidiameter 
Hor.  Parallax 


5th. 


// 
2.7 

4.7 


10th. 


ft 

4.6 


15th. 


2.6 
4.5 


90th. 


2.5 
4.4 


25th. 


n 
2.5 

4.3 


30th. 


2.4 
4.2 


Nora.-  The  sign  +  indicates  north  declinations ;  the  sign  —  indicates  south  declinations. 
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GREENWICH  MEAN  TIME. 

JULY. 

AUGUST. 

• 

a 
o 

3 

© 

1 

Apparent 

Right 
Ascension. 

Var.  of 

RA. 

fori 

Hoar. 

Apparent 
Declination. 

Var.  of 
Decl. 
for  1 

Hour. 

Meridian 
Passage. 

• 

a 
o 

o 
>» 

ej 

Q 
1 

Apparent 

Right 
Ascension. 

Var.  of 
R.A. 
fori 

Hour. 

Apparent 
Declination. 

Var.  of 
Decl. 
for  L 
Hour. 

Meridian 
Passage. 

Noon. 

Noon. 

Noon. 

Noon, 

Noon. 

Noon. 

Noon. 

Noon. 

h    m     s 
10  11  38.16 

s 
+  5.640 

+  12  91  59.7 

n 
-  33.12 

h    m 
3  33.6 

h    in      r 
11  21  48.79 

8 

+   5.697 

+    4°  57  29.9 

-38.08 

h    m 
2  41.6 

2 

10  13  53.52 

5.640 

12    6  42.6 

33.31 

3  32.0 

2 

11  24    5.57 

5.701 

4  42  14.7 

38.18 

2  40.0 

3 

10  16    8.87 

5.640 

1 1  55  20.6 

33.51 

3  30.3 

3 

1 1  26  22.45 

5.705 

4  26  56.9 

38.29 

2  38.3 

4 

10  18  24.24 

5.640 

11  41  53.8 

83.71 

3  28.6 

4 

1 1  28  39.45 

5.710 

4  11  36.6 

38.39 

2  36.7 

5 

10  20  39.61 

5.641 

1 1  28  22.2 

33.91 

3  26.9 

5 

1 1  30  56.57 

5.716 

3  56  13.9 

38.49 

2  35.0 

6 

10  22  55.00 

+  5.641 

+ 11  14  45.9 

-34.11 

3  25.2 

6 

1 1  33  13.82 

+  5.721 

+   3  40  48.8 

-38.59 

2  33.4 

7 

10  25  10.40 

5.643 

11    1    5.0 

34.30 

3  23.5 

7 

11  35  31.20 

5.726 

3  25  21.4 

38.69 

2  31.7 

8 

10  27  25.82 

5.643 

10  47  19.5 

34.48 

3  21 .8 

8 

11  37  48.71 

5.732 

3    9  51.8 

38.78 

2  30.1 

9 

10  29  41.28 

5.644 

10  33  29.6 

34.67 

3  20.2 

9 

11  40    6.36 

5.738 

2  54  20.1 

38.87 

2  28.4 

10 

10  31  56.76 

5.646 

10  19  35.1 

34.86 

3  18.5 

10 

11  42  24.16 

5.745 

2  38  46.2 

38.95 

226.8 

11 

10  34  12.26 

+  5.647 

+  10    5  36.3 

-35.04 

3  16.8 

11 

11  44  42.12 

+   5.752 

+  2  23  10.4 

-  39.03 

2  25.1 

12 

10  36  27.79 

5.648 

9  51  33.2 

35.22 

3  15.1 

12 

11  47    0.24 

5.758 

2    7  32.7 

39.11 

2  23.5 

13 

10  38  43.36 

5.650 

9  37  25.9 

35.39 

3  13.4 

13 

11  49  18.53 

5.765 

1  51  53.3 

39.18 

221.8 

14 

10  40  58.97 

5.651 

9  23  14.4 

35.57 

3  11.8 

14 

11  51  36.98 

5.772 

1  36  12.2 

39.25 

2  20.2 

15 

10  43  14.62 

5.653 

9    8  58.8 

35.73 

3  10.1 

15 

1 1  53  55.60 

5.780 

1  20  29.5 

39.31 

218.6 

16 

10  45  30.32 

+  5.655 

+   8  54  39.3 

-35.89 

3    8.4 

16 

11  56  14.40 

+  5.787 

+   14  45.3 

-  39.37 

2  17.0 

17 

10  47  46.06 

5.657 

8  40  15.8 

36.06 

3    6.7 

17 

1 1  58  33.39 

5.795 

0  48  59.7 

39.42 

2  15.3 

18 

10  50    1.84 

5.659 

8  25  48.5 

36.21 

3    5.0 

18 

12    0  52.56 

5.603 

0  33  12.9 

39.47 

2  13.7 

19 

10  52  17.67 

5.661 

8  11  17.4 

3637 

3    3.4 

19 

12    3  11.92 

5.811 

0  17  24.8 

39  52 

2  12.1 

20 

10  54  33.55 

5.663 

7  56  42.7 

36.52 

3    1.7 

20 

12    5  31.46 

5.818 

+   0    1  35.6 

39.56 

210.5 

21 

10  56  49.48 

+  5.665 

+   7  42    4.4 

-  36.67 

3    0.0 

21 

12    7  51.20 

+   5.826 

-  0  14  14.5 

-  39.60 

2   8.9 

22 

10  59    5.46 

5.667 

7  27  22.6 

36.81 

2  58.3   22 

12  10  11.14 

5.835 

0  30    5.5 

39.64 

2   7.3 

23 

11     1  21.50 

5.670 

7  12  37.4 

36.95 

2  56.7 

23 

12  12  31.29 

5.844 

0  45  57.3 

39.67 

2    5.7 

24 

11    3  37.59 

5.672 

6  57  48.9 

37.09 

2  55.0 

24 

12  14  51.66 

5.853 

1     1  49.7 

39.70 

2    4.1 

25 

11    5  53.74 

5.674 

6  42  57.2 

37.22 

2  53.3 

25 

12  17  12.25 

5.862 

1  17  42.9 

39.72 

2   2.5 

26 

11    8    9.95 

+   5.677 

+   6  28    2.2 

-37.35 

2  51.7 

26 

12  19  33.07 

+  5.872 

-   1  33  36.6 

-39.74 

2    0.9 

27 

11  10  26.23 

5.680 

6  13    4.1 

37.48 

2  50.0 

27 

12  21  54.12 

5.882 

1  49  30.6 

39.75 

1  59.3 

28 

11  12  42.58 

5.683 

5  58    3.0 

37.61 

2  48.3 

28 

12  24  15.40 

5.892 

2    5  24.9 

39.76 

1  57.7 

29 

11  14  59.00 

5.686 

5  42  58.9 

37.73 

2  46.7 

29 

12  26  36.94 

5.903 

2  21  19.6 

39.77 

1  56.1 

30 

11  17  15.51 

5.689 

5  27  52.0 

37.85 

2  45.0 

30 

12  28  58.72 

5.913 

2  37  14.3 

39.78 

1  54.5 

31 

11  19  32.10 

+  5.693 

+   5  12  42.4 

-  37.96 

2  43.3 

31 

12  31  20.77 

+   5.924 

-2  53    9.1 

-  39.78 

153.0 

32 

1 1  21  48.79  +  5.697 

+   4  57  29.9 !-  38.08     2  41.6 

32 

12  33  43  09 

+   5936 

-   3    9    4.0 

-  39.78 

1  51.4 

Day  of  the  Month. 

5th. 

2.4 
4.2 

10th. 

// 
2.4 

4.1 

15th.  J 

2.3 
4.1 

10th. 

2.3 
4.0 

25th. 

Is 

4.0 

SOth. 

#2 

3.9 

Day  of  the  Month. 

4th. 
3.9 

9th. 

// 
2.2 

3.8 

14th.   ' 

19th. 

#2 

3.8 

241 

S 

3 

th. 

►1 
1.7 

29th. 

2.1 
3.7 

Semidiameter   .  . 
Hor.  Parallax    .  . 

Semidiameter    .  . 
Hor.  Parallax    .  . 

2.2 
3.8 

The  sign  +  prefixed  to  the  1 
tions  are  decreasing.    Th 

lourly  change  of  declination  indicates  that  north  declinations  a 
o  sign  —  indicates  that  north  declinations  are  decreasing  and 

are  increasing  and  south 
Booth  declinations  incre 

declina- 
asing. 
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MARS,    1882. 


GEEEISTWIOH  MEAtf  TIME, 

SEPTEMBER. 

OCTOBER. 

• 

© 

Apparent 

Right 
Ascension. 

Vor.  of 
R.A. 
for  I 
Hoar. 

Apparent 
Declination. 

Var.of 
Decl. 
fori 
Hoar. 

Meridian 
Passage. 

4 

§ 

•a 

O 

p 

Apparent 

Bight 
Ascension. 

Var.  of 
R.A. 
fori 
Hoar. 

Apparent 
Declination. 

Var.of 
Decl. 
fori 
Hour. 

Meridian 
Passage. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon 

Noon. 

h    m     8 

s 

O        1         li 

a 

h    m 

h     m     8 

8 

O         1         II 

ti 

b    m 

1 

12  33  43.09 

+  5.986 

-  3    9    4.0 

-  39.78 

51.4 

l 

13  47  32.35 

+   6.407 

-10  57    7.3 

-37.48 

1     7.0 

2 

12  36    5.68 

5.947 

3  24  58.6 

39.77 

49.8 

2 

13  50    6.34 

6.437 

11  12    4.8 

37.33 

1     5.6 

3 

12  38  28.56 

5.959 

3  40  53.0 

39.76 

48.3 

3 

13  52  40.82 

6.447 

1 1  26  58.5 

37.15 

1     4.3 

4 

12  40  51.74 

5.973 

3  56  47.1 

39.74 

46.7 

4 

13  55  15.79 

6.467 

11  41  48.3 

OO.vtJ 

1    2.9 

5 

12  43  15.23 

5.985 

4  12  40.8 

39.73 

45.2 

5 

13  57  51  26 

6.488 

11  56  34.0 

36.83 

1     1.6 

6 

12  45  39.03 

+  5.998 

-   4  28  34.0 

-39.70 

43.6 

6 

14    0  27.24 

+  6.510 

-12  11  15.5 

-36.64 

1    0.2 

7 

12  48    3.14 

6.011 

4  44  26.5 

39.67 

42.1 

7 

14    3    3.73 

6533 

12  25  52.7 

36.45 

0  56.9 

8 

12  50  27.57 

6.035 

5    0  18.2 

39.63 

40.6 

8 

14    5  40.74 

6.553 

12  40  25.2 

36.36 

0  57.5 

9 

12  52  52.33 

6.039 

5  16    9.1 

39.59 

39.0 

9 

14    8  18.26 

6.575 

12  54  53.2 

36.06 

0  56.2 

10 

12  55  17.44 

6.053 

5  31  59.0 

39.55 

37.5 

10 

14  10  56.32 

6.597 

13    9  16.3 

35.68 

0  54.9 

11 

12  57  42.88 

+   6.067 

-   5  47  47.9 

-39.50 

36.0 

11 

14  13  34.91 

+  6.619 

-13  23  34.5 

-35.65 

0  53.6 

12 

13    0    8.68 

6.083 

6    3  35.6 

39.45 

34.5 

12 

14  16  14.04 

6.643 

13  37  47.5 

35.43 

0  52.4 

13 

13    2  34.83 

6.097 

6  19  21.9 

39.39 

33.0 

13 

14  18  53.72 

6.665 

13  51  55.3 

35.21 

0  51.1 

14 

13    5    1.34 

6.113 

6  35    6.8 

39.34 

31.5 

14 

14  21  33.94 

6.687 

14    5  57.7 

34.98 

0  49.8 

15 

13    7  28.21 

6.137 

6  50  50.1 

39.37 

30.0 

15 

14  24  14.70 

6.709 

14  19  54.5 

34.74 

0  48.5 

16 

13    9  55.46 

+  6.143 

-   7    6  31.7 

-39.30 

28.5 

16 

14  26  56.01 

+   6.732 

- 14  33  45.5 

-34.50 

0  47.3 

17 

13  12  23.08 

6.159 

7  22  11.4 

39.13 

27.0 

17 

14  29  37.87 

6  756 

14  47  30.8 

34.36 

0  46.0 

18 

13  14  51.07 

6.175 

7  37  49.3 

39.03 

25.5 

18 

14  32  20.29 

6.779 

15    1    9.9 

34.00 

0  44.8 

19 

13  17  19.45 

6.190 

7  53  25.0 

38.94 

24.1 

19 

14  35    3.28 

6803 

15  14  42.8 

33.74 

0  43.6 

20 

13  19  48.22 

6.306 

8    8  58.5 

38.85 

22.6 

20 

14  37  46.82 

6.836 

15  28    9.4 

33.47 

0  42.4 

21 

13  22  17.39 

+   6.293 

-  8  24  29.8 

-38.75 

21.2 

21 

14  40  30.93 

+   6.849 

- 15  41  29.3 

-33.19 

0  41.2 

22 

13  24  46.96 

6.340 

8  39  58.6 

38.64 

.  19.7 

22 

14  43  15.61 

6.873 

15  54  42.7 

33.93 

0  40.0 

23 

13  27  16.93 

6.358 

8  55  24.8 

38.53 

18.3 

23 

14  46    0.86 

6.896 

16    7  49.2 

38.63 

0  38.8 

24 

13  29  47.33 

6.375 

9  10  48.3 

38.41 

16.8 

24 

14  48  46.70 

6.922 

16  20  488 

32.33 

0  37.6 

25 

13  32  18.14 

6.393 

9  26    8.9 

38.39 

15.4 

25 

14  51  33.11 

6.946 

16  33  41.2 

32.03 

0  36.4 

26 

13  34  49.36 

+   6.311 

-   9  41  26.7 

-38.17 

14.0 

26 

14  54  20.12 

+   6.971 

- 16  46  26.3 

-31.73 

0  35.3 

27 

13  37  21.06 

6.339 

9  56  41.4 

38.05 

12.6 

27 

14  57    7.72 

6.996 

16  59    4.0 

31.41 

0  34.1 

28 

13  39  53.20 

6.348 

10  11  52.9 

37.93 

11.2 

28 

14  59  55.92 

7.031 

17  11  34.1 

31.09 

0  33.0 

29 

13  42  25.79 

6.367 

10  27    1.2 

37.77 

9.8 

29 

15    2  44.72 

7.046 

17  23  56.3 

30.76 

0  31.9 

30 

13  44  58.84 

6.386 

10  42    6.0 

37.63 

8.4 

30 

15    5  34.13 

7.071 

17  36  10.7 

30.43 

0  30.7 

31 

13  47  32.35 

+   6.407 

-  10  57    7.3 

-  37.48 

7.0 

31 

15    8  24.15 

+   7.096 

-17  48  17.0 

-30.09 

0  29.6 

32 

13  50    6.34 

+  6.437 

-11  12    4.8 

—  37.33 

5.6 

32 

15  11  14.78 

+  7.122 

-18    0  15.0 

-29.74 

0  28.5 

Dt 

iy  of  the  Monti 

a. 

*d. 
2.1 

8th. 

18th. 

18th. 

n 
2.1 

2Sd. 

28th. 

Day  of  the  Mont 

b. 

•     • 

Sd. 

8th. 

13th. 
2.0 

18tb. 

H 

2.0 

Md. 

2Sth. 

Semidinmeter   .  . 

2.1 

2.1 

Semidiameter 

2.1 

«i'.0 

i 

J.O 

2.0 

Hot.  Parallax    .  . 

3.7 

3.7 

36 

3.6 

3.6 

3.6 

Hor.  Parallax    .  . 

3.6 

i     3.6 

3.6 

3.6 

\ 

16 

3j6 

Note.— The  i 

rign  +  indicates  north  declinations ;  the  sign  —  indioates  a 

oath  declinations. 

MAES,    1882. 


235 


GBEKNTWTCH  MEA2JT  TIME. 


a 

© 

© 

p 


1 

2 
3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 

29 
30 

31 

32 


NOVEMBER. 


Apparent 

Right 
Ascension. 


Noon. 


h    m     8 
15  11  14.78 

15  14    6.03 

15  16  57.90 

15  19  50.40 

15  22  43.52 

15  25  37.26 
15  28  31.62 
15  31  26.60 
15  34  22.20 
15  37  18.42 

15  40  15.26 
15  43  12.71 
15  46  10.76 
15  49  9.41 
15  52    8.67 

15  55    8.53 

15  58    8.99 

16  1  10.04 
16  4  11.67 
16    7  13.88 

16  10  16.67 
16  13  20.04 
16  16  23.98 
16  19  28.48 
16  22  33.56 

16  25  39.20 
16  28  45.39 
16  31  52.12 
16  34  59.41 
16  38    7.23 

16  41  15.59 
16  44  24.48 


Var.of 
R.A. 
fori 
Hoar. 


Noon. 


+  7.122 
7.148 
7.174 
7.900 
7.996 

+  7.S99 
7.978 
7.304 
7.399 
7.355 

+  7.381 
7.406 
7.431 
7.456 
7.481 

+  7.507 
7.539 
7.558 
7.580 
7.604 

+  7.698 
7.659 
7.676 
7.609 
7.798 

+  7.746 
7.769 
7.799 
7.814 
7.837 

+   7.859 
+  7.P81 


Apparent 
Declination. 

Var.of 
Decl. 
fori 
Hour. 

Noon. 

Noon. 

O         1         II 

-18    0  15.0 

-99.74 

18  12    4.7 

99.39 

18  23  45.7 

99.03 

18  35  18.0 

98.66 

18  46  41.4 

98.99 

-18  57  55.8 

-97.91 

19    9    0.9 

97.59 

19  19  56.7 

97.19 

19  30  42.8 

96.79 

19  41  19.3 

96.31 

- 19  51  45.8 

-95.89 

20    2    2.1 

95.47 

20  12    8.1 

95.03 

20  22    3.8 

94.99 

20  31  48.9 

94.15 

-  20  41  23.2 

-93.70 

20  50  46.6 

93.94 

20  59  59.0 

99.78 

21    9    0.0 

99.31 

21  17  49.7 

91.83 

-21  26  27.8 

-91.34 

21  34  54.1 

90.85 

21  43    8.6 

90.35 

21  51  11.1 

19.85 

21  59    1.3 

19.34 

-22    6  39.3 

-  18.89 

22  14    4.7 

18.99 

22  21  17.5 

17.76 

22  28  17.5 

17.93 

22  35    4.7 

16.69 

-22  41  38.8 

-  16.14 

-22  47  59.5 

-  15.59 

Meridian 
Passage. 


h    m 
0  28.5 

0  27.4 

0  26.4 

0  25.3 

0  24.2 

0  23.2 
0  22.2 
0  21.1 
0  20.1 
0  19.1 

0  18.1 
0  17.1 
0  16.2 
015.2 
0  14.2 

0  13.3 
0  12.4 
0  11.4 
0  10.5 
0    9.6 


0 
0 
0 
0 
0 

0 
0 
0 
0 
0 


8.7 
7.8 
7.0 
6.1 
5.2 

4.4 
3.6 
2.7 
1.9 
1.1 


I  0      0.3 
l&    59.5 

23  58.7 


Day  of  the  Month. 


Semidiameter  .  .  . 
Horizontal  Parallax 


2d. 

7th. 

12th. 

17th. 

22d. 

a 

a 

a 

a 

a 

2.0 

2.0 

2.0 

2.0 

2.0 

3.6 

3.6 

3.6 

3.6 

3.6 

27th. 


2.0 
3.6 


DECEMBER. 


a 
o 


© 


1 
2 
3 
4 
5 

6 

7 

8 

9 

10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 

28 
29 
30 

31 
32 


Apparent 

Right 
Ascension. 

Var.of 
R.  A. 
fori 
Hour. 

Noon. 

Noon. 

h    m     s 

ft 

16  41  15.59 

+   7859 

16  44  24.48 

7.881 

16  47  33.89 

7.909 

16  50  43.79 

7.993 

16  53  54.20 

7.943 

16  57    5.10 

+   7.963 

17    0  1647 

7.983 

17    3  28.32 

8.003 

17    6  40.62 

8.099 

17    9  53.37 

8.040 

17  13    6.54 

+   8.058 

17  16  20.13 

8.074 

17  19  34.11 

8.090 

17  22  48.49 

8.107 

17  26    3.24 

8.199 

17  29  18.35 

+  8.137 

17  32  33.82 

8.151 

17  35  49.61 

8.165 

17  39    5.71 

8.177 

17  42  22.12 

8.189 

17  45  38.82 

+  8.901 

17  48  55.81 

8.913 

17  52  13.06 

8.994 

17  55  30.57 

8.934 

17  58  48.33 

8.944 

18    2    6.32 

+   8.954 

18    5  24.52 

8.963 

18    8  42.93 

8.971 

16  12    1.52 

8.979 

18  15  20.29 

8.986 

18  18  39.22 

+  8.999 

18  21  58.29 

+   8.998 

Apparent 
Declination. 


Noon. 


O         I         II 

22  41  38.8 
22  47  59.5 

22  54    6.9 

23  0  0.9 
23    5  41.2 

23  11  7.8 
23  16  20.4 
23  21  19.1 
23  26  3.6 
23  30  33.8 

23  34  49.6 
23  38  51 .0 
23  42  37.7 
23  46  9.8 
23  49  27.1 

23  52  29.4 
23  55  16.8 

23  57  49.0 

24  0  6.0 
24    2    7.7 

24  3  54.1 

24  5  25.1 

24  6  40.6 

24  7  40.6 

24  8  24.9 

24  8  53.5 

24  9    6.4 

24  9    3.5 

24  8  44.8 

24  8  10.1 


24 
24 


7  19.6 
6  13.1 


Var.of 
Decl. 
fori 
Hour. 


Noon. 


-  16.14 
15.59 
15.03 
14.46 
13.89 

13.31 
19.73 
19.14 
11.55 
10.96 

10.36 
9.75 
9.14 
8.59 
7.90 

7.98 
6.66 
6.09 
5.39 
4.75 

-  4.11 
3.47 
9.89 
9.17 
1.59 

-  0.86 

-  0.91 
+    0.45 

*  1.11 
1.78 

+    9.44 
+    3.10 


Meridian 


h    m 
(  0      0.3 
[23    £9.5! 

23  58.7  | 

23  57.9 
23  57.2 , 
23  56.4 

23  55.7 
23  54.9 
23  54.2 
23  53.4 
23  52.7 

23  52.0 
23  51.3 
23  50.6 
23  49.9 
23  49.2 

23  48.5 
23  47.8 
23  47.2 
23  46.5 
23  45.8 

23  45.2 
23  44.5 
23  43.9 
23  43.2 
23  42.6 

23  41.9 
2341.3 
23  40.7 
23  40.1 
23  39.4 

23  38.8 
23  38.2 


Day  of  the  Month. 


Semidiameter  .  .  .  , 
Horizontal  Parallax 


2d. 

7th. 

12th. 

nth. 

22d. 

2.0 
3.6 

2.1 
3.6 

2.1 

3.6 

2:1 

3.6 

2.1 
3.6 

27th 


2.1 
3.6 


The  sign  +  prefixed  to  the  hourly  ohange  of  declination  indicates  that  north  declinations  are  increasing  and  south  declina- 
tions are  decreasing.    The  sign  —  indicates  that  north  declinations  are  decreasing  and  south  declinations  increasing. 
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GREENWICH  MEAN  TIME. 

JANUARY. 

FEBRUARY. 

■ 

■»-» 

a 
c 

3 

o 

i? 

p 

l 

Apparent 

itight 
Ascension. 

Var.  of 
It.  A. 
fori 

Honr. 

Apparent 
Declination. 

Var.  of 
Decl. 
f«»rl 

Honr. 

Meridian 
Passage. 

o 

3 

o 

I? 

Q 
1 

Apparent 

Right 
Ascension. 

Var.  of 

R.A. 

fori 

Hour. 

Apparent 
Declination. 

0 

Var.  of 
Decl. 
fori 
Hour. 

i 
Meridian 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

b    m     s 
2  56  43.91 

8 

-  0.319 

O         1         II 

+ 15  44  36.0 

it 
-  0.63 

h    m 
8  11.2 

h    m     s 
2  59  19.26 

8 

+   0.790 

O         1         it 

+  16    4  51.2 

+  8.75 

h    m 
6  12.0 

2 

2  56  36.66 

0.965 

15  44  22.8 

0.47 

8   7.1 

2 

2  59  36.91 

0.751 

16    6  22.9 

3.87 

6    8.4 

3 

2  56  30.23 

0.350 

15  44  13.1 

0.33 

8   3.1 

3 

2  59  55.29 

0.781 

16    7  57.5 

3.99 

6    4.8 

4 

2  56  24.62 

0.216 

15  44    7.0 

0.18 

7  59.1 

4 

3    0  14.40 

0.811 

16    9  34.8 

4.11 

6    1.2 

5 

2  56  19.84 

0.163 

15  44    4.5 

-0.03 

7  55.1 

5 

3    0  34.23 

0.841 

16  11  15.0 

4.93 

5  57.6 

6 

2  56  15.88 

-  0.148 

4-15  44    5.5 

+  0.19 

7  51.1 

6 

3    0  54.77 

+  0.871 

• 

+  16  12  58.0 

+  4.35 

5  54.0' 

7 

2  56  12.75 

0.114 

15  44  10.1 

0.27 

7  47.1 

7 

3    1  16.02 

0.900 

16  14  43.7 

4.46 

5  50.4 

8 

2  56  10.44 

0.080 

15  44  18.2 

0.43 

7  43.1 

8 

3    1  37.96 

0.939 

16  16  32.0 

4.57 

5  46.6 

9 

2  56    8.96 

0.045 

15  44  29.9 

0.56 

7  39.1 

9 

3    2    0.60 

0.958 

16  18  23.0 

4.68 

5  43.3 

10 

2  56    8.30 

-   0.010 

15  44  45.2 

0.71 

7  35.2 

10 

3    2  23.94 

0.967 

16  20  16.6 

4.79 

5  39.7 

11 

2  56    8.46 

+  0.034 

+  15  45    4.0 

+  0.86 

7  31.3 

11 

3    2  47.96 

+   1.015 

+  16  22  12.8 

+  4.89 

5  36.2 

IS 

2  56    9.45 

0.058 

15  45  26.4 

1.00 

7  27.4 

12 

3    3  12.66 

1.043 

16  24  11.4 

4.99 

5  32.7 

13 

2  56  11.27 

0.093 

15  45  52.3 

1.15 

7  23.5 

13 

3    3  38.03 

1.071 

16  26  12.5 

5.09 

529.2 

14 

2  56  13.91 

0.196 

15  46  21.8 

130 

7  19.6 

14 

3    4    4.07 

1.099 

16  28  16.0 

5.19 

5  25.7 

15 

2  56  17.37 

0.160 

15  46  54.8 

1.45 

7  15.7 

15 

3    4  30.77 

1.196 

16  30  21.8 

5.99 

5  22.2 

16 

2  56  21.65 

f   0.195 

+  15  4731.4 

+  1.60 

7  11.9 

16 

3    4  58.13 

+   1.153 

+ 16  32  30.0 

+  6.38 

518.7 

17 

2  56  26.75 

0.929 

15  48  11.4 

1.75 

7    8.0 

17 

3    5  26.12 

1.180 

16  34  40.4 

5.47 

515.2 

18 

2  56  32.67 

0.963 

15  48  54.9 

1.89 

7    4.2 

18 

3    5  54.75 

1.906 

16  36  53.0 

5.56 

51J.7 

19 

2  56  39.41 

0.997 

15  49  41.8 

9.03 

7    0.4 

19 

3    6  24.01 

1.933 

16  39    7.7 

5.65 

5   6.3 

20 

2  56  46.96 

0.331 

15  50  32.1 

9.17 

6  56.6 

20 

3    6  53.69 

1.958 

16  41  24.5 

5.74 

5    4.9 

21 

2  56  55.32 

+   0365 

+ 15  51  25.8 

+  9.31 

6  52.8 

21 

3    7  24.39 

+   1.983 

+ 16  43  43.4 

+  5.63 

5    1.5 

22 

2  57    4.49 

0.399 

15  52  22.9 

9.45 

6  49.0 

22 

3    7  55.50 

1.308 

16  46    4.3 

5.91 

4  58.1 

23 

2  57  14.46 

0.439 

15  53  23.3 

9.59 

6  45.2 

23 

3    8  27.21 

1.333 

16  48  27.1 

5.99 

4  54.7 

24 

2  57  25.22 

0.465 

15  54  27.1 

9.73 

6  41.5 

24 

3    8  59.51 

1.358 

16  50  51.9 

6.07 

4  51.3 

25 

2  57  36.77 

0.498 

15  55  34.1 

9.86 

6  37.8 

25 

3    9  32.40 

1.383 

16  53  18.5 

6.15 

4  47.9 

26 

2  57  49.12 

+   0.531 

+  15  56  44.3 

+  9.99 

6  34.1 

26 

3  10    5.86 

+   1.406 

+  16  55  46.9 

+  6.93 

4  44.5 

27 

2  58    2.24 

0.563 

15  57  57.8 

3.13 

6  30.4 

27 

3  10  39.89 

1.439 

16  58  17.0 

6.99 

441.1 

28 

2  58  16.12 

0.595 

15  59  14.4 

3.95 

6  26.7 

28 

3  11  14.48 

1.459 

17    0  48.8 

6.36 

4  37.7 

29 

2  58  30.77 

0.637 

16    0  34.1 

338 

6  23.0 

29 

3  1 1  49.61 

1.475 

17    3  22.3 

6.43 

4  34.4 

30 

2  58  46.18 

0.658 

16    1  56.8 

3.51 

619.3 

30 

3  12  25.29 

1.498 

17    5  57.3 

6.49 

4  31.0 

31 

2  59    2.35 

+   0.689 

+  16    3  22.5 

+  3.63 

6  15.6 

31 

3  13    1.50 

+   1.530 

+  17    8  33.8 

+  6.55 

4  27.7 

32 

2  59  19.26 

+  0.790 

+  16    4  51.2 

+  3.75 

612.0 

32 

3  13  38.25  +  1.549+17  11  11.8 

+  6.61 

4  24.4 

Day  of  the  Month. 

1st. 

Uth. 

21st 

Slst. 

Day  of  the  Month. 

1st. 

Uth. 

Slat 

Slst 

Polar  Semidiameter  .  . 
Horizontal  Parallax  -  . 

21.5 
2.0 

20'.8 
2.0 

20.2 
1.9 

19.5 

1.8 

Polar  Semidiameter  .  . 
Horizontal  Parallax  .  . 

_  // 
19.4 

1.8 

it 
18.8 

1.8 

1& 
1.7 

17.7 
1.7 

Note.— The 

sign  +  indicates  north  declinations; 

• 

tho  sign  —  indicates  south  declinations. 
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GEBENWICH  MEA3T  TIME. 

MARCH. 

APRIL. 

3 

1 

o 
Q 

1 

Apparent 

Right 
Ascension. 

Var.of 
RA. 
fori 
Honr. 

Apparent 
Declination. 

Var.of 
Decl. 
fori 
Honr. 

Meridian 
Paasage. 

• 

-a 

o 

3 

o 
>> 

A 
1 

Apparent 

Eight 
Ascension. 

Var.of 
RA. 
fori 
Honr. 

Apparent 
Declination. 

Var.of 
Decl. 
fori 
Honr. 

Meridian 
Passage. 

Noon. 

Notm. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

h    m     s 
3  11  49.61 

s 
+   1.475 

O         l         it 

+  17    3  22.3 

tt 
+  6.43 

h    m 
4  34.4 

h    m     a 
3  33  55.33 

s 
+  3.043 

O         1          II 

+ 18  31  42.2 

+  7.51 

h    m 
2  54.5 

2 

3  12  25.29 

1.498 

17    5  57.3 

6.49 

4  31.0 

2 

3  34  44.54 

9.057 

18  34  42.5 

7.51 

2  51.4 

3 

3  13    1.50 

1.500 

17    8  33.8 

6.55 

4  27.7 

3 

3  35  34.08 

3.071 

18  37  42.9 

7.53 

2  48.3 

4 

3  13  38.25 

1.543 

17  11  11.8 

6.61 

4  24.4 

4 

3  36  23.94 

3.085 

18  40  43.4 

7.53 

2  45.2 

5 

3  14  15.52 

1.564 

17  13  51.2 

6.67 

4  21.1 

5 

3  37  14.12 

3.098 

18  43  43.9 

7.53 

2  42.1 

6 

3  14  53.30 

+    1.565 

+  17  16  32.0 

+  6.73 

4  17.8 

6 

3  38    4.62 

+  3.111 

+  18  46  44.4 

+  7.53 

2  39.0 

7 

3  15  31.60 

1.606 

17  19  14.1 

6.78 

4  14.5 

7 

3  38  55.43 

9.134 

18  49  44.9 

7.53 

2  35.9 

8 

3  16  10.40 

1.697 

17  21  57.5 

6.83 

4  11.2 

8 

3  39  46.54 

8.136 

18  52  45.3 

7.51 

2  32.8 

9 

3  16  49.69 

1.647 

17  24  42.1 

6.88 

4    7.9 

9 

3  40  37.94 

3.148 

18  55  45.5 

7.51 

2  29.7 

10 

3  17  29.47 

1.667 

17  27  27.9 

6.93 

4    4.6 

10 

3  41  29.64 

3.160 

18  58  45.6 

7.50 

226.7 

11 

3  18    9.73 

+   1.687 

+  17  30  14.9 

+  6.98 

4    1.3 

11 

3  42  21.63 

+   8.173 

+  19    1  45.5 

+  7.49 

2  23.6 

12 

3  18  50.47 

1.707 

17  33    3.0 

7.03 

3  58.1 

12 

3  43  13.90 

3.184 

19    4  45.2 

7.48 

2  20.6 

13 

3  19  31.68 

1.786 

17  35  52.1 

7.07 

3  54.9 

13 

3  44    6.44 

3.195 

19    7  44.7 

7.47 

2  17.5 

14 

3  20  13.36 

1.745 

17  38  42.2 

7.11 

3  51.6 

14 

3  44  59.25 

3.808 

19  10  43.9 

7.46 

2  14.5 

15 

3  20  55.50 

1.764 

17  41  33.3 

7.15 

3  48.4 

15 

3  45  52.33 

3.317 

19  13  42.8 

7.45 

211.4 

16 

3  21  38.09 

+   1.783 

+ 17  44  25.3 

+  7.19 

3  45.2 

16 

3  46  45.67 

+  3.398 

+  19  16  41.3 

+  7.43 

2    8.4 

17 

3  22  21.13 

1.809 

17  47  18.1 

7.99 

3  42.0 

17 

3  47  39.27 

3.338 

19  19  39.3 

7.41 

2    5.3 

18 

3  23    4.61 

1.890 

17  50  11.8 

7.35 

3  38.8 

18 

3  48  33.12 

8.848 

19  22  37.0 

7.39 

2   2.3 

19 

3  23  48.52 

1.838 

17  53    6.2 

7.98 

3  35.6 

19 

3  49  27.21 

3.358 

19  25  34.2 

7.37 

159.3 

20 

3  24  32.85 

1.856 

17  56    1.3 

7.31 

3  32.4 

20 

3  50  21.53 

9.968 

19  28  30.9 

7.35 

156.2 

21 

3  25  17.60 

+   1.873 

+ 17  58  57.1 

+  7.34 

3  29.2 

21 

3  51  46.07 

+   9.377 

+ 19  31  27.0 

+  7.33 

153.2 

22 

3  26    2.76 

1.800 

18    1  53.5 

7.36 

3  26.0 

22 

3  52  10.84 

3.386 

19  34  22.6 

7.31 

1  50.2 

23 

3  26  48.32 

1.907 

18    4  50.5 

7.38 

3  22.8 

23 

3  53    5.83 

3.395 

19  37  17.6 

7.38 

147.2 

24 

3  27  34.27 

1.993 

18    7  48.1 

7.40 

3  19.6 

24 

3  54    1.03 

3.304 

19  40  11.9 

7.85 

1  44.1 

25 

3  28  20.62 

1.939. 

18  10  46.1 

7.49 

3  16.5 

25 

3  54  56.43 

3.313 

19  43    5.5 

7.93 

141.1 

26 

3  29    7.35 

+  1.955 

+ 18  13  44.6 

+  7.44 

3  13.3 

26 

3  55  52.03 

+  3.391 

+  19  45  58.5 

+  7.19 

138.1 

27 

3  29  54.45 

1.970 

18  16  43.5 

7.46 

3  10.1 

27 

3  56  47.82 

3.339 

19  48  50.8 

7.16 

135.1 

28 

3  30  41.92 

1.965 

18  19  42.7 

7.47 

3    7.0 

28 

3  57  43.80 

3.337 

19  51  42.3 

7.13 

1  32.1 

29 

3  31  29.75 

9.000 

18  22  42.2 

7.48 

3    3.9 

29 

3  58  39.96 

3.344 

19  54  33.0 

7.10 

129.1 

30 

3  32  17.93 

9.015 

18  25  42.0 

7.49 

3    0.7 

30 

3  59  36.30 

3.351 

19  57  22.9 

7.07 

126.1 

31 

3  33    6.46 

+  9.099 

+ 18  28  42.0 

+  7.50 

2  57.0 

31 

4    0  32.81 

+  3356 

+  20    0  12.0 

+  7.03 

123.1 

32 

3  33  55.33 

+  9.043 

+ 18  31  42.2 

+  7.51 

2  54.5 

32 

4    1  29.48  +  3.365 

+  20    3    0.2 

+  7.00 

1  20.1 

Bay  of  the  Month. 

1st 

11th. 

91st. 

Slst. 

Day  of  the  Month. 

1st. 

Uth. 

Slst. 

Slst. 

Polar  Seraidiameter  .  . 
Horizontal  Parallax  .  . 

it 
17.8 

1.7 

173 

1.6 

16.9 
1.6 

16o 
1.6 

Po 
He 

lar  Semidiameter  .  . 
•rizontnl  Parallax  .  . 

ltffi 
1.6 

16. '2 
1.6 

1.5 

lift 
1.5 

The  sign  +  prefixed  to  the  hourly  change  of  declination  indicates 
tions  are  decreasing.    The  sign  —  indicates  that  north  declina 

that  north  declinations 
tions  are  decreasing  and 

are  increasing  and  south  declina- 
sonth  declinations  increasing. 
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GEEElirWICH  MEAN  TIME. 

MAY. 

JUNE. 

• 

0 

© 
& 

Apparent 

Bight 
Ascension. 

Var.of 
R.A. 
fori 
Hour. 

Apparent 
Declination. 

Var.of 
Decl. 
fori 
Hour. 

Meridian 
Passage. 

« 

i 

O 

1 

Apparent 

Right 
Ascension. 

Var.of 

JR.  A. 

fori 

Hour. 

Apparent 
Declination. 

Var.of 
Decl. 
for  1 
Hoar. 

Meridian 
Passage. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

h    m     s 

s 

O        1         II 

a 

h    m 

h    m     s 

8 

O         I        ii 

u 

h    m 

1 

4    0  32.81 

+  9.358 

+  20    0  12.0 

+  7.03 

123.1 

1 

4  30  43.44 

+   2.474 

+  21  18  40.7 

+  5.50 

23  48.3 

2 

4    1  29.48 

3385 

20    3    0.2 

7.00 

120.1 

2 

4  31  42.83 

2.475 

21  20  52.0 

5.44 

23  45.4 

3 

4    2J26.31 

2.372 

20    5  47.6 

6.96 

1  17.1 

3 

4  32  42.23 

2.475 

21  23    1.9 

598 

23  42.4 

4 

4    3  23.30 

2.378 

20    8  34.1 

C92 

1  14.1 

4 

4  33  41.63 

2.475 

21  25  10.3 

5.92 

23  39.5 

5 

4    4  20.45 

2.384 

20  11  19.7 

6.88 

1  11.1 

5 

4  34  41.03 

2.475 

21  27  17.3 

5.96 

23  36.5 

6 

4    5  J7.75 

+  2.390 

+  20  14    4.3 

+  6.84 

1    8.2 

6 

4  35  40.42 

+   2.474 

+  21  29  22.8 

+  5.90 

23  33.6' 

7 

4    6  15.19 

2.306 

20  16  47.9 

6.80 

1    5.2 

7 

4  36  39.80 

2.474 

21  31  26.8 

6.14 

23  30.6 

8 

4    7  12.78 

2.402 

20  19  30.5 

6.76 

1    2.2 

6 

4  37  39.17 

2.473 

21  33  29.3 

5.08 

23  27.7 

9 

4    8  10.50 

2.408 

20  22  12.1 

6.72 

0  59.2 

9 

4  38  38.52 

2.473 

21  35  30.3 

5.03 

23  24.7 

JO 

4    9    8.36 

2.413 

20  24  52.6 

6.67 

0  56.3 

10 

4  39  37.84 

2.471 

21  37  29.8 

4.95 

23  21.8 

11 

4  10    6.34 

+  2.418 

+  20  27  32.1 

+  6.62 

0  53.3 

11 

4  40  37.13 

+  2.470 

+  21  39  27.8 

+  4.89 

23  16.8 

12 

4  11    4.44 

2.423 

20  30  10.5 

6.58 

0  50.3 

12 

4  41  36.39 

2.468 

21  41  24.3 

4.82 

23  15.9 

13 

4  12    2.66 

2.428 

20  32  47.8 

6.54 

0  47.4 

13 

4  42  35.60 

2.466 

21  43  19.2 

4.76 

23  12.9 

14 

4  13    0.99 

2.433 

20  35  24.0 

6.49 

0  44.4 

14 

4  43  34.76 

2.464 

21  45  12.6 

4.70 

23  10.0 

15 

4  13  59.42 

2.437 

20  37  59.0 

6.44 

0  41.4 

15 

4  44  33.87 

2.462 

21  47    4.5 

4.63 

23    7.0 

16 

4  14  57.96 

+  2.441 

+  20  40  32.9 

+  6.39 

0  38.5 

16 

4  45  32.92 

+  2.459 

+  21  48  54.8 

+  4.57 

23   4.1 

17 

4  15  56.59 

2.445 

20  43    5.5 

6.34 

0  35.5 

17 

4  46  31.90 

2.456 

21  50  43.5 

4.50 

23    1.1  j 

18 

4  16  55.31 

2.449 

20  45  36.9 

6.29 

0  32.6 

18 

4  47  30.81 

2.453 

21  52  30.7 

4.43 

22  58.2 

19 

4  17  54.11 

2.452 

20  48    7.2 

6.24 

0  29.6 

19 

4  48  29.64 

2.450 

21  54  16.3 

4.37 

22  55.2 

20 

4  18  52.99 

2.455 

20  50  36.2 

6.19 

0  26.7 

20 

4  49  28.38 

2.446 

21  56    0.3 

4.30 

22  52.3 

21 

4  19  51.94 

+  2.458 

+  20  53    3.9 

+  6.13 

0  23.7 

21 

4  50  27.04 

+  3.442 

+  21  57  42.8 

+  4.33 

22  49.3 

22 

4  20  50.95 

2.460 

20  55  30.3 

6.08 

0  20.8 

22 

4  51  25.60 

2.438 

21  59  23.7 

4.17 

22  46.3 

23 

4  21  50.01 

2.462 

20  57  55.5 

6.03 

0  17.8 

23 

4  62  24.06 

2.434 

22    I    3.0 

4.10 

22  43.4 

24 

4  22  49.13 

2.464 

21    0  19.3 

5.97 

0  J4.9 

24 

4  53  22.42 

2.499 

22    2  40.7 

4.03 

2240.4 

25 

4  23  48.30 

2.466 

21    2  41.8 

5.91 

01J.9 

25 

4  54  20.66 

2.494 

22    4  16.9 

3.97 

22  37.4 

26 

4  24  47.51 

+  2.468 

+  21    5    2.9 

+  5.85 

0    9.0 

26 

4  55  18.79 

+  2.419 

+  22    5  51.5 

+  3.90 

22  34.4 

27 

4  25  46.76 

2.470 

21    7  22.7 

5.80 

0    6.0 

27 

4  56  16.80 

2.414 

22    7  24.5 

3.84 

2231.5 

28 

4  26  46.04 

2.471 

21    9  41.1 

5.74 

0    3.1 

28 

4  57  14.67 

2.409 

22    6  55.9 

3.77 

2228.5 

29 

4  27  45.36 

2.472 

21  11  58.1 

5.66 

5  0    0.1 

)23    57.1 
23  54.2 

29 

4  58  12.41 

2.404 

22  10  25.8 

3.71 

22  25.5 

30 

4  28  44.70 

2.473 

21  14  13.7 

5.62 

30 

4  59  10.02 

2.398 

22  11  54.1 

3.65 

22  22.5 

31 

4  29  44.06 

+  2.474 

+  21  16  27.9 

+  5.56 

23  51 .2 

31 

5    0    7.49 

+  2.899 

+  22  13  20.8 

+  3.58 

22  19.5 1 

32 

4  30  43.44 

+   2.474 

+  2J  18  40.7 

+  5.50 

23  48.3 

32 

5    1    4.61  +  2.386 '+  22  14  46.0 

+  3.59 

22  16.6, 

Day  of  the  Month. 

1st. 

Uth. 

ftlet. 

81st. 

Day  of  the  Month. 

1st. 

Uth. 

21st 

81st 

Polar  Semidiameter  .  . 

15!8 

15.6 

15.5 

15£ 

Po 

lar  Semidiameter  .  . 

15.5 

15.5 

ufo 

15*7 

Horizontal  Parallax  .  . 

1.5 

1.5 

1.5 

J. 5 

He 

►rizontal  Parallax  .  . 

1.5 

1.5 

1-5 

1.5 

Note. — The  sign  +  indicates  north  declinations ; 

the  sign  —  indicates  south  declinations. 
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GEEBNWJOH  MEAN  TIME. 

JULY. 

AUGUST. 

• 

1 

o 

1 

Apparent 

Right 
Ascension. 

Var.of 
R.A. 
fori 
Hour. 

Apparent 
Declination. 

Var.  of 

Decl. 

fori 

Hour. 

Meridian 
Passage. 

• 

a 

o 

3 

o 
>» 

«S 

A 

1 

Apparent 

Right 
Ascension. 

Var.of 
R.A. 
for  1 
Hour. 

Apparent 
Declination. 

Var.of 
Decl. 
fori 
Hour. 

Meridian 
Passage. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

h    m     s 
5    0    7.49 

s 
+  9.399 

+  22°  13  20*8 

+  3.58 

h    m 
22  19.5 

h    m     s 
5  28    7.51 

s 
+  2.083 

+  22°  45  38.3 

+  1.68 

h    m 
20  45.5 

2 

5    1    4.81 

9.380 

22  14  46.0 

3.59 

22  16.6 

2 

5  28  57.33 

2.069 

22  46  18.2 

1.63 

20  42.4 

3 

5    2    1.98 

9.380 

22  16    9.6 

3.45 

2213.6 

3 

5  29  46.80 

2.055 

22  46  56.8 

1.58 

20  39.3 

4 

5    2  59.00 

9.373 

22  17  31.6 

3.39 

22  10.6 

4 

5  30  35.93 

9.040 

22  47  34.1 

1.53 

20  36.1 

5 

5    3  55.86 

2.366 

22  18  52.1 

3.39 

22    7.6 

5 

5  31  24.70 

9.025 

22  48  10.2 

1.48 

20  33.0 

6 

5    4  52.56 

+  9.359 

+  22  20  11.0 

+  3.95 

22   4.6 

6 

5  32  13.11 

+  2.010 

+  22  48  45.1 

+  1.43 

20  29.9 

7 

5    5  49.08 

9.359 

22  21  28.3 

3.19 

22    1.6 

7 

5  33    1.15 

1.994 

22  49  18.9 

1.38 

20  26.8 

8 

5    6  45.43 

2.344 

22  22  44.1 

3.19 

21  56.6 

8 

5  33  48.81 

1.978 

22  49  51.4 

1.33 

20  23.6 

9 

5    7  41.60 

9.336 

22  23  58.3 

3.06 

2155.6 

9 

5  34  36.09 

1.969 

22  50  22.7 

1.28 

20  20.5 

10 

5    8  37.57 

9.398 

22  25  11.0 

3.00 

2152.6 

10 

5  35  22.98 

1.945 

22  50  52.9 

1.93 

20  17.3 

11 

5    9  33.35 

+  9.390 

+  22  26  22.2 

+  9.93 

21  49.6 

11 

5  36    9.46 

+   1.998 

+  22  51  22.0 

+  1.18 

20  14.1 

12 

5  10  28.92 

9.311 

22  27  31.9 

9.86 

21  46.6 

12 

5  36  55.53 

1.911 

22  51  49.9 

1.14 

20  10.9 

13 

5  11  24.28 

9.309 

22  28  40.0 

9.80 

21  43.6 

13 

5  37  41.18 

1.893 

22  52  16.7 

1.10 

20    7.7 

14 

5  12  19.42 

9.993 

22  29  46.6 

9.74 

21  40.5 

14 

5  38  26.41 

1.875 

22  52  42.4 

1.05 

20    4.5 

15 

5  13  14.34 

2.284 

22  30  51.7 

9.68 

21  37.5 

15 

5  39  11.20 

1.857 

22  53    7.1 

1.00 

20    1.3 

16 

5  14    9.03 

+  9.974 

+  22  31  55.3 

+  9.69 

2134.5 

16 

5  39  55.55 

+   1.838 

+  22  53  30.8 

+  0.96 

19  58.1 

17 

5  15    3.48 

9.994 

22  32  57.4 

9.56 

2131.5 

17 

5  40  39.45 

1.819 

22  53  53.4 

0.99 

19  54.9 

18 

5  15  57.68 

9.954 

22  33  58.1 

9.50 

2128.4 
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1 

Tbo  sign  +  prefixed -to  the  hourly  change  of  declination  indicates  that  north  declinations  are  increasing  and  south  declina- 
tions are  decreasing.    The  sign  —  indicates  that  north  declinations  are  decron  sing  and  south  declinations  increasing. 
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Notb. — The  sign  +  indicates  north  declinations ; 

the  sign  —  indicates  south  declinations.1 
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11  24  15.6 

3.04 

5  37.5 

3 

3  16  33.35 

0.078 

11    3  16.7 

0.38 

7  23.1 

3 

2  18  50.53 

0466 

1 1  25  29.4 

3.19 

5  33.7 

4 

3  16  31.60 

0.060 

11    3  26.9 

0.47 

719.2 

4 

2  19    1.90 

0.489 

11  36  45.1 

3.19 

5  30.0 

6 

3  16  20.38 

0.049 

11    3  39.3 

0.56 

7  15.2 

5 

2  19  13.66 

0.498 

11  28    2.6 

3.97 

516.3 

6 

3  16  19.59 

-   0.024 

+  11    3  54.0 

+  0.66 

7  11.3 

6 

2  19  25.60 

+   0.514 

+  11  29  21.9 

+  3.34 

512.5 

7 

3  16  19.33 

-   0.006 

11    4  10.9 

0.75 

7    7.3 

7 

2  19  38.32 

0.530 

11  30  43.0 

3.49 

5   8.8 

8 

3  16  19.30 

+  0.019 

11    4  30.1 

0.85 

7   3.4 

8 

2  19  51.23 

0.545 

11  32    5.8 

3.49 

5   5.1 

9 

3  16  19.79 

0.099 

11    4  51.5 

0.94 

6  59.5 

9 

2  20    4.50 

0.561 

1\  33  30.4 

3.56 

5   1.4 

10 

2  16  30.71 

0.047 

11    5  15.2 

1.04 

6  55.6 

10 

2  20  16.15 

0.576 

11  34  56.7 

3.63 

4  57.7 

11 

3  16  33.06 

+   0.065 

+  11    5  41.1 

+  1.13 

6  51.7 

U 

2  30  32.17 

+  0.599 

+  11  36  24.7 

+  3.70 

4  54.0 

13 

3  16  33.84 

0.083 

11    6    9.3 

1.99 

6  47.8 

12 

2  20  46.56 

0.607 

11  37  54.4 

3.77 

4  50.3 ' 

13 

3  16  36.05 

0.101 

11    6  39.7 

1.31 

6  43.9 

13 

2  21    1.31 

0.023 

11  39  25.7 

3.84 

4  46.6 

14 

3  16  38.70 

0.119 

11    7  12.3 

1.41 

6  40.0 

14 

2  21  16.42 

0.637 

1 1  40  58.7 

3.91 

4  42.9 

15 

2  16  31.78 

0.137 

11    7  47.2 

1.50 

6  36.1 

15 

2  21  31.89 

0.659 

1 1  42  33.2 

3.98 

4  39.3 

16 

3  16  35.39 

+   0.155 

+  11    8  24.2 

+  1.59 

6  32.3 

16 

2  21  47.71 

+  0.667 

+  11  44    9.3 

+  4.04 

4  35.C 

17 

2  16  39.33 

0.173 

11    9    3.4 

1.68 

6  38.4 

17 

2  33    3.89 

0.682 

1 1  45  47.0 

4.10 

4  31.9 

18 

3  16  43.60 

0.191 

11    9  44.7 

1.77 

6  34.5 

18 

2  23  20.41 

0.696 

1 1  47  26.2 

4.16 

4  28.3 

19 

2  16  48.40 

0.209 

11  10  28.2 

1.86 

6  20.7 

19 

2  22  37.28 

0.710 

11  49    6.8 

4.33 

4  24.6 

80 

8  16  53.62 

0.987 

11  U  13.9 

1.95 

616.8 

20 

2  33  54.48 

0.794 

1 1  50  48.9 

4.99 

4  21.0 

SI 

2  16  59.38 

+   0.945 

+  11  12    1.7 

+  S.04 

613.0 

21 

3  33  12.02 

+  0788 

+  11  53  32.5 

+  4.35 

417.3 

83 

8  17    5.36 

0.963 

11  12  51.7 

9.13 

6   9.2 

22 

2  23  29.89 

0.759 

11  54  17.5 

4.40 

4  13.7 

33 

2  17  11.86 

0.980 

11  13  43.8 

9.91 

6    5.3 

23 

2  23  48.09 

0765 

11  56    3.8 

4.46 

410.1 

34 

2  17  18.78 

0.998 

1 1  14  37.9 

9.30 

6    1.5 

24 

2  24    6.61 

0.778 

11  57  51.5 

4.51 

4   6.4 

35 

2  17  26.12 

0.315 

11  15  34.1 

4.39 

5  57.7 

25 

2  24  25.44 

0.791 

11  59  40.5 

4.57 

4   2S 

36 

2  17  33.88 

+  0.333 

+  11  16  32.4 

+  9.47 

5  53.9 

26 

2  24  44.59 

+  0.804 

+ 12    1  30.6 

+  4.69 

3  59.2 

87 

2  17  42.05 

0.350 

11  17  32.6 

S.55 

5  50.1 

27 

2  25    4.05 

0.817 

12    3  22.4 

4.67 

3  55.6 

38 

2  17  50.62 

0.367 

11  18  34.9 

9.64 

5  46.3 

28 

2  25  23.81 

0.830 

12    5  15.2 

4.79 

3  53.0 

39 

2  17  59.60 

0.383 

1 1  19  39.2 

9,79 

5  42.6 

29 

2  25  43.87 

0.849 

12    7    9.1 

4.77 

3  48.4 

30 

2  18    8.99 

0.400 

11  20  45.4 

9.80 

5  38.8 

30 

2  26    4.23 

0.854 

12    9    4.2 

4.89 

3  44.8 

31 

2  18  18.78 

+  0.417 

+  11  21  53.5 

+  9.88 

535.0 

31 

2  26  24.87 

+  0.866 

+  12  11    0.4 

+  4.87 

3  41.2 

33 

3  18  38.97 

+  0.433 

+  1123    3.6 

+  9.96 

5  31.2 

33 

2  26  45.80 

+  0.878  1 

+  12  12  57.7 1  +  4.91 

3  37.6 

IK/ of  the  Month. 

1st. 

Hth. 

91st. 

91st. 

Day  of  the  Month. 

1st. 

Ilth. 

flat. 

tlst 

PoUr  Semidiameter  .  . 
Horizontal  Parallax  .  . 

8.9 
1.0 

1.0 

1.0 

#5 
1.0 

Polar  Semidiameter  .  . 
Horizontal  Parallax  .  . 

1.0 

0.9 

8J9 
0.U 

8.0 
0.9 

• 

Note.— The  i 

lign  +  indicates  north  declinations ; 

the  sign  —  indicates  n 

onth  declination?. 
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M 

• 

GKEEJS  W1CH 

EAff  TIME. 

MARCH. 

APRIL. 

• 

1 

Apparent 

Right 
Ascension. 

Var.of 
RA. 
fori 
Hoar. 

Apparent 
Declination. 

Var.of 
Decl. 
fori 
Hour. 

Meridian 
Passage. 

■ 

g 

1 

Apparent 

Right 
Ascension. 

Var.of 
R.A. 
fori 
Hour. 

Apparent 
Declination. 

Var.of 
Decl. 
fori 
Hour. 

Meridian 
Passage. 

Noon, 

Noon. 

Noon, 

Noon. 

Noon. 

Noon, 

Noon. 

Noon. 

h    m     s 
9  95  43.87 

B 

+  0.849 

O        1         It 

+  19    7    9.1 

+  4.77 

h    m 
3  48.4 

1 

h    m     b 
2  38  12.01 

8 

+   1.140 

O         1         11 

+  13  13  97.0 

+  5.74 

h    m 
158.9 

9 

2  96    4.93 

0.854 

19    9    4.9 

4.80 

3  44.8 

2 

2  38  39.46 

1.147 

13  15  44.9 

5.75 

1  55.5 

3 

9  96  94.87 

0.868 

19  11    0.4 

4.87 

3  41.2 

3 

2  39    7.07 

1.154 

13  18    3.0 

5.78 

159.0 

4 

9  96  45.80 

0.878 

19  19  57.7 

4.91 

3  37.6 

4 

2  39  34.83 

1.160 

13  90  91.4 

5.77 

1  48.5 

5 

9  97    7.01 

0.600 

19  14  56.1 

4.98 

3  34.1 

5 

2  40    2.74 

1.186 

13  99  40.1 

5.78 

1  45.0 

6 

9  97  98.50 

+  0.901 

+  12  16  55.6 

+  5.00 

3  30.5 

6 

2  40  30.79 

+   1.179 

+  13  94  59.0 

+  5.79 

141.6 

7 

9  97  50.97 

0.913 

19  18  56.1 

5.05 

3  96.9 

7 

2  40  58.99 

1  178 

13  97  18.9 

5.80 

138.1 

8 

9  98  12.31 

0.994 

19  90  57.7 

5.09 

3  93.3 

8 

2  41  27.32 

1.184 

13  99  37.5 

5.81 

134.7 

9 

9  98  34.69 

0.985 

19  93    0.2 

5.19 

3  19.8 

9 

2  41  55.79 

1.189 

13  31  57.0 

5.81 

1  31.9 

10 

9  98  67.19 

0.946 

12  25    3.7 

5.17 

316.9 

10 

2  42  24.39 

1.195 

13  34  16.6 

5.89 

197.7 

11 

9  99  90.09 

+  0.957 

+  12  27    8.2 

+  5.91 

319.7 

11 

2  42  53.12 

+   1.900 

+  13  36  36.4 

+  5.89 

194.3 

13 

9  99  43.10 

0.987 

12  29  13.6 

5.94 

3    9.1 

12 

2  43  21.97 

1.905 

13  38  56.9 

5.83 

190.8 

13 

9  30    6.44 

0.978 

12  31  19.9 

5.98 

3    5.6 

13 

2  43  50.94 

1.910 

13  41  16.1 

3.83 

1  17.4 

14 

9  30  30.03 

0.988 

12  33  27.0 

6.31 

3    9.0 

14 

2  44  90.03 

1.915 

13  43  36.1 

5.83 

1  13.9 

15 

9  30  63.87 

0.998 

12  35  34.6 

5.35 

9  58.5 

15 

2  44  49.22 

1.919 

13  45  56.1 

5.83 

1  10.5 

116 

9  31  17.95 

+   1.008 

+ 12  37  43.5 

+  5.38 

9  55.0 

16 

2  45  18.52 

+   1.993 

+ 13  48  16.0 

+  5.83 

1    7.0 

17 

9  31  42.96 

1.018 

12  39  52.9 

5.41 

9  51.4 

17 

2  45  47.99 

1.927 

13  50  35.9 

5.83 

1    3.6 

18 

9  39    6.80 

1.037 

12  42    3.0 

5.44 

9  47.9 

18 

9  46  17.42 

1.931 

13  52  55.7 

5.83 

1    0.2 

19 

9  39  31.57 

1.037 

12  44  13.9 

5.47 

9  44.4 

19 

2  46  47.01 

1.935 

13  55  15.5 

5.89 

0  56.7 

90 

9  39  56.56 

1.046 

12  46  25.5 

5.50 

2  40.9 

20 

2  47  16.69 

1.938 

13  57  35.2 

5.88 

0  53.3 

21 

9  33  91.77 

+  1.055 

+ 12  48  37.7 

+  5.53 

2  37.4 

21 

9  47  46.45 

+   1.941 

+ 13  59  64.6 

+  5.81 

0  49.8 

98 

9  33  47.19 

1.664 

12  50  50.6 

5.55 

2  33.9 

22 

9  48  16.28 

1.944 

14    2  14.2 

5.81 

0  46.4 

93 

9  34  19.82 

1.079 

12  53    4.0 

5.57 

2  30.3 

23 

9  48  46.19 

1.947 

14    4  33.4 

5.80 

0  43.0 

94 

3  34  38.65 

1.080 

12  55  18.0 

S.Ov 

9  96.8 

24 

9  49  16.16 

1.950 

14    6  62.5 

5.79 

0  89.5 

95 

9  35    4.67 

1.088 

12  57  32.5 

5.09 

9  23.3 

25 

9  49  46.90 

1.953 

14    9  11.4 

5.78 

0  36.1 

96 

9  35  30.89 

+   1.096 

+ 12  59  47.6 

+  5.64 

219.8 

26 

9  50  16.30 

+   1.955 

+  14  11  30.0 

+  5.77 

0  32.6 

97 

2  35  57.30 

1.104 

13    2    3.1 

5.66 

216.4 

27 

9  50  46.45 

1.957 

14  13  48.3 

5.76 

0  29.2 

98 

9  36  93.89 

1.119 

13    4  19.1 

5.67 

212.9 

28 

9  51  16.65 

1.959 

14  16    6.4 

5.75 

0  25.8 

99 

9  36  50.66 

1.119 

13    6  35.5 

5.09 

2   9.4 

29 

2  51  46.90 

1.961 

14  18  24.1 

5.73 

0  22.4 

30 

9  37  17.60 

1.196 

13    8  52.3 

5.71 

2    5.9 

30 

2  62  17.19 

1.989 

14  20  41.5 

5.79 

0  18.9 

31 

3  37  44.73 

+   1.133 

+ 13  11    9.5 

+  5.73 

2   2.4 

31 

9  59  47.62 

+   1.964 

+ 14  22  58.6 

+  5.70 

0  15.5 

39 

9  38  19.01 

1+  1.140 

+ 13  13  27.0 

+  5.74 

168.9 

32 

9  53  17.881+  1.986 

+  14  95  15.3 

+  5.89 

0  12.1 

Day  of  the  Month. 

1st 

11th. 

91st. 

•1st. 

Day  of  the  Month. 

1st. 

11th. 

91st. 

•1st 

Pol 
Ho 

tar  Semidiameter  .  . 
rizontal  Parallax  .  . 

0.9 

80 
0.9 

7% 
0.9 

7% 
0.9 

Polar  Semidiameter  .  . 
Horizontal  Parallax  .  . 

7.8 
0.9 

// 
7.7 

0.9 

1.7 

0.9 

to 

0.9 

Tin 

t 

b  sign  +  prefixed  to  the  1 
lone  are  decreasing.   Tl 

tiourly  change  of  declination  indicates 
10  sign  —  indicates  that  north  declinat 

that  north  declinations  i 
dons  are  decreasing  and 

ire  increasing  and  south  declina- 
south  declinations  increasing. 
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GEEBNWIOH  MEAN  TIME. 

MAY. 

JUKE. 

• 

1 

1 

Apparent 

Bight 
Ascension. 

Var.  of 

RA. 

fori 

Hour. 

Apparent 
Declination. 

Var.of 
DecL 
fori 

Hoar. 

Meridian 
Passage. 

• 

a 

o 

* 

Apparent 

ltight 
Ascension. 

Var.of 
E.A. 
fori 

Hour. 

Apparent 
Declination. 

Var.of 
Dec!, 
fori 
Hour. 

Meridian 

Noon. 

Noon, 

Noon, 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

h    m     a 
2  52  47.52 

s 
4-  1.964 

O        t        II 

+ 14  22  58.6 

4-5.70 

h    m 
0  16.5 

1 

h    in     s 
3    8  24.43 

8 

4-  1.935 

Oil* 

4- 15  29  23.1 

4-4.89 

h    m 
92  25.7 

2 

2  53  17.88 

1.966 

14  25  15.3 

5.69 

0  12. 1 

2 

3    8  53.79 

1.921 

15  31  20.0 

4.85 

92  92.3 

3 

2  53  48.27 

1.967 

14  27  31.6 

5.67 

0   8.6 

3 

3    9  23.04 

1.917 

15  33  16.0 

4.89 

22  18.8 

4 

%  54  18.69 

1.968 

14  29  47.6 

6.66 

0   6.2 

4 

3    9  52.19 

1.919 

15  35  11.1 

4.78 

92  15.4 

5 

2  54  49.13 

1.989 

14  32    3.2 

5.64 

5  0     1.8 
(93    58.4 

5 

3  10  21.24 

1.908 

15  37    5.4 

4.74 

92  11.9 

6 

2  55  19.59 

4-  1.969 

4-14  34  18.4 

4-5.69 

23  54.9 

6 

3  10  50.18 

4-   1.903 

4- 15  38  58.7 

4-4.70 

22    8.5 

7 

2  55  50.07 

1.970 

14  36  33.1 

5.60 

23  51.5 

7 

3  11  19.00 

1.198 

15  40  51.1 

4.06 

92    5.0 

8 

2  56  20.56 

1.970 

14  38  47.4 

5.58 

23  48.1 

8 

3  11  47.70 

1.193 

15  42  42.5 

4.01 

22    1.5 

9 

2  56  51.06 

1.971 

14  41     1.2 

5.56 

23  44.7 

9 

3  12  16.28 

1.188 

15  44  33.0 

4.58 

91  56.1 

10 

2  57  21.56 

1.971 

14  43  14.4 

6.54 

23  41.2 

10 

3  12  44.72 

1.189 

15  46  22.4 

4.54 

9154.6 

U 

2  57  52.06 

+   1.971 

+ 14  45  27.2 

4-5.68 

23  37.8 

11 

3  13  13.03 

4-  1.177 

4-15  48  10.9 

4-  4  M 

91  51.9 

18 

2  58  22.56 

1.971 

14  47  39.4 

6.50 

23  34.4 

12 

3  13  41.20 

1.171 

15  49  58.4 

4.45    91  47.7 

13 

2  58  53.05 

1.970 

14  49  51.0 

5.47 

23  30.9 

13 

3  14    9.23 

1.165 

15  61  44.8 

4.41   91  44.2 

14 

2  59  23.52 

1.969 

14  52    2.1 

5.45 

23  27.5 

14 

3  14  37.11 

1.159 

15  53  30.2 

4.36  21  40.7 

15 

2  59  53.98 

1.969 

14  54  12.6 

5.49 

23  24.1 

15 

3  15    4.84 

1.153 

15  55  14.5 

4.39  91  37.3 

16 

3    0  24.41 

4-  1.968 

4- 14  56  22.5 

4-5.40 

23  20.7 

16 

3  15  32.41 

4-  1.146 

4-15  56  57.8 

4-4.98 

9133.8 

17 

3    0  54.82 

1.966 

14  58  31.8 

5.37 

23  17.2 

17 

3  15  59.83 

1.139 

15  58  40.0 

4.94 

91  30.3 

18 

3    1  25.19 

1.965 

15    0  40.4 

5.35 

2313.8 

18 

3  16  27.08 

1.139 

16    0  21.1 

4.19 

9126.8 

19 

3    1  55.53 

1.963 

15    2  48.3 

5.39 

23  10.4 

19 

3  16  54.16 

1.195 

16    2    1.0 

4.15 

2193.4 

20 

3    2  25.82 

1.961 

15    4  55.6 

6.99 

23    7.0 

20 

3  17  21.06 

1.117 

16    3  39.9 

4.10 

91  19.9 

21 

3    2  56.06 

+   1.950 

4-16    7    2.1 

4-5.96 

23    3.5 

21 

3  17  47.78 

4-  1.110 

4-16    6  17.6 

+  4.05 

91  16.4 

22 

3    3  26.25 

1.957 

15    9    7.9 

6.93 

23    0.1 

22 

3  18  14.31 

1.109 

16    6  54.3 

4.00 

91  19.9 

23 

3    3  56.38 

1.954 

15  11  13.0 

6.90 

22  56.7 

23 

3  18  40.65 

1.094 

16    8  29.8 

3.96 

91    9.4 

24 

3    4  26.45 

1.959 

15  13  17.3 

6.17 

22  53.2 

24 

3  19    6.80 

1.085 

16  10    4.2 

3.91 

91    5.9 

26 

3    4  56.46 

1.949 

15  15  20.9 

6.13 

22  49.8 

25 

3  19  32.75 

1.077 

16  11  37.5 

3.86 

91    9.4 

26 

3    5  26.40 

+   1.946 

4- 15  17  23.7 

+  6.10 

22  46.4 

26 

3  19  68.50 

+  1.089 

+ 16  13    9.6 

4-3.81 

90  58.9 

27 

3    6  56.27 

1.943 

15  19  25.7 

6.07 

22  42.9 

27 

3  20  24.05 

1.060 

16  14  40.4 

3.76 

90  55.3 

28 

3    6  26.06 

lJMO 

15  21  26.9 

6.04 

22  39.5 

28 

3  20  49.39 

1.051 

16  16  10.1 

371 

90  51.8 

29 

3    6  55.78 

1.937 

15  23  27.2 

5.00 

22  36.0 

29 

3  21  14.51 

1.049 

16  17  38.6 

966 

90  48.3 

30 

3    7  25.42 

1.933 

15  25  26.7 

4.98 

22  32.6 

30 

3  21  39.42 

1.033 

16  19    5.9 

3  61 

90  44.8 

31 

3    7  54.97 

+  1.999 

+ 15  27  25.3 

4-4.99 

22  29.2 

31 

3  22    4.11 

4»  1.014 

4- 16  20  32.0 

4-3.56 

90  41.3 

32 

3    8  24.43 

+  1.995 

4- 16  29  23.1 

4-  4.80 '  22  25.7 

32 

3  22  28.57  \+  1.015 

4- 16  21  66.9 

4-3.51 

90  37.7 

Day  of  the  Month. 

1st. 

UUfc. 

91st 

81st 

Day  of  the  Month. 

1st. 

Uth. 

list. 

list. 

Polar  Semidiameter  •  . 
Horizontal  Parallax  .  • 

77 
0.9 

7.7 
0.9 

7.7 
0.9 

7.7 
0.9 

Polar  Semidiameter  .  . 
Horizontal  Parallax  .  . 

7'!7 
0.9 

ii 
7.8 

0.9 

7.9 
0.9 

&0 
0.9 

Horn— The 

sign  4-  indicates  north  declinations ; 

the  sign  —  indicates  s 

outh  declinations. 
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GBEESTWICH  MEAN  TIME. 

JULY. 

AUGUST. 

■ 

J 

A 

Apparent 

Bight 
Ascension. 

Var.of 

B.A. 

fori 

Hour. 

Apparent 
Declination. 

Var.of 
Decl. 
fori 

Hour. 

Meridian 
Passage. 

* 

s 

o 

Apparent 

Right 
Ascension. 

Var.of 
B.A. 
fori 

Hour. 

Apparent 
Declination. 

Var.of 
Decl. 
fori 
Hour. 

Meridian 
Passage. 

AitWlk 

Noon, 

Noon, 

Noon. 

Noon, 

Noon. 

Noon. 

Noon, 

1 

h    m     s 
3  22    4.11 

8 

+  1  094 

O        1        it 

+ 16  20  32.0 

» 
+  3.56 

h    m 
20  41.3 

1 

h    ro     s 
3  32  36.24 

s 
+   0.647 

O        1       n 

+ 16  54  13.5 

it 
+  1.83 

h    m 
18  49.7 

9 

3  22  28.57 

1.016 

16  21  56.9 

3.51 

20  37.7 

2 

3  32  51.59 

0.639 

16  54  56.7 

1.77 

18  46.1 

3 

3  22  52.81 

1.005 

16  23  20.5 

8.46 

20  34.2 

3 

3  33    6.59 

0.617 

16  55  38.4 

1.71 

18  42.4 

4 

3  23  16.81 

0.905 

16  24  42.9 

3.41 

20  30.7 

4 

3  33  21.23 

0.609 

16  56  18.7 

1.65 

18  38.7 

5 

3  23  40.58 

0.085 

16  26    4.0 

8.36 

20  27.1 

5 

3  33  35.50 

0.587 

16  56  57.5 

1.59 

18  35.0 

6 

3  24    4.11 

+  0.975 

+ 16  27  23.9 

+  3.30 

20  23.6 

6 

3  33  49.41 

+  0.579 

+ 16  57  34.8 

+  1.53 

18  31.3 

7 

3  24  27.39 

0.965 

16  28  42.5 

3,25 

20  20.0 

7 

3  34    2.94 

0.556 

16  58  10.7 

1.46 

18  27.6 

8 

3  24  50.42 

0.954 

16  29  59.8 

a,ojo 

2016.5 

8 

3  34  16.10 

0.541 

16  58  45.1 

1.40 

18  23.8 

9 

3  25  13.20 

0.943 

16  31  15.9 

3.15 

20  12.9 

9 

3  34  28.88 

0.695 

16  59  18.1 

1.34 

18  20.1 

10 

3  25  35.71 

0.988 

16  32  30.7 

3.09 

20   9.4 

10 

3  34  41.28 

0.509 

16  59  49.6 

138 

18  16.4 

11 

3  25  57.96 

+  ojm 

+ 16  33  44.2 

+  3.04 

20    5.8 

11 

3  34  53.29 

+  0.499 

+ 17    0  19.6 

+  1.S9 

18  12.6 

12 

3  26  19.94 

0.910 

16  34  66.4 

9.98 

20   2.2 

12 

3  35    4.90 

0.476 

17    0  48.2 

1.16 

18   8.9 

13 

3  26  41.64 

0.899 

16  36    7.3 

933 

19  58.7 

13 

3  35  16.11 

0.459 

17    1  15.2 

1.10 

18   5.1 

14 

3  27    3.07 

0.887 

16  37  16.8 

9.87 

19  55.1 

14 

3  35  26.93 

0.443 

17    1  40.8 

1.04 

18    1.4 

15 

3  27  24.21 

0375 

16  38  25.0 

9.89 

19  51.5 

15 

3  35  37.35 

0.496 

17    %   4.9 

0.97 

17  57.6 

16 

3  27  45.07 

+  0.883 

+  16  39  31.8 

+  9.76 

19  47.9 

16 

3  35  47.36 

+  0.409 

+  17    2  27.5 

+  0.91 

17  53.8 

17 

3  28    5.63 

0.851 

16  40  37.3 

9.70 

19  44.3 

17 

3  35  56.96 

0.399 

17    2  48.6 

035 

17  50.1 

18 

3  28  25.90 

0.838 

16  41  41.4 

9.64 

19  40.7 

18 

3  36    6.16 

0.375 

17    3    8.2 

0.79 

17  46.3 

19 

3  28  45.86 

0.896 

16  42  44.2 

9.59 

19  37.1 

19 

3  36  14.95 

0.357 

17    3  26.3 

0.79 

17  42.5 

20 

3  29    5.52 

0313 

16  43  45.6 

SL53 

19  33.5 

20 

3  36  23.32 

0.340 

17    3  42.9 

0.06 

17  38.7 

21 

3  29  24.87 

+  0.800 

4- 16  44  45.6 

+  9.47 

19  29.9 

21 

3  36  31.27 

+  0.393 

+  17    3  58.0 

+  0.60 

17  34.9 

22 

3  29  43.90 

0.786 

16  45  44.2 

9.41 

19  26.2 

22 

3  36  38.81 

0.306 

17    4  11.7 

0.54 

17  31.1 

23 

3  30    2.62 

0.773 

16  46  41.4 

936 

19  22.6 

23 

3  36  45.93 

0.988 

17    4  23.8 

0.47 

17  27.3 

24 

3  30  21.02 

0.760 

16  47  37.2 

9.30 

19  19.0 

24 

3  36  52.63 

0371 

17    4  34.5 

0.41 

17  23.4 

25 

3  30  39.09 

0.746 

16  46  31.7 

934 

19  15.3 

25 

3  36  58.91 

0.953 

17    4  43.7 

0.35 

17  19.6 

26 

3  30  56.83 

+  0.739 

+ 16  49  24.6 

+  9.18 

19  11.7 

26 

3  37    4.76 

+  0.935 

+  17    4  51.4 

+  039 

17  15.8 

27 

3  31  14.25 

0.719 

16  50  16.5 

9.19 

19   8.1 

27 

3  37  10.18 

0.917 

17    4  57.6 

0.S3 

17113 

28 

3  31  31.33 

0.705 

16  51    6.7 

9.06 

19   4.4 

28 

3  37  15.18 

0.190 

17    5    2.4 

0.17 

17   8.1 

29 

3  31  48.07 

0.601 

16  51  55.5 

9.01 

19   0.7 

29 

3  37  19.75 

0.181 

17    5    5.6 

0.10 

17    4J2 

30 

3  32    4.47 

0.678 

16  52  42.9 

1.95 

18  57.1 

30 

3  37  23.88 

0.163 

17    5    7.4 

+  0.04 

17   0.3 

31 

3  32  20.53 

+  0.668 

+  16  53  28.9 

+  1.89 

18  53.4 

31 

3  37  27.58 

+  0.145 

+  17    6    7.6 

-0.09 

1*56,5 

32 

3  32  36.24 

+  0.647 

+ 16  54  13.5 

+  1.83 

18  49.7 

32 

3  37  30.85 

+  0.197 

+  17    5    6.4 

-0.08 

16  52.6 

Day  of  theHsnth. 

1st. 

Uttk 

91st* 

nst. 

Day  of  the  Month. 

1st. 

11th. 

.     91st. 

31st. 

Polar  Semidiameter  .  . 
Horizontal  Parallax  .  . 

8.0 
0.9 

it 
8.1 

0.9 

0.9 

tt 

8.3 

03 

Polar  Semidiameter  .  . 
Horizontal  Parallax  .  . 

HA 
0.9 

»t 
8.6 

13 

it 
1.0 

ffo 
1.0 

The  sign  +  prefixed  to  the 
tUrns  are  decreasing.    T 

dourly  change  of  declination  indicates 
he  sign  —  indicates  that  north  declinat 

that  north  declinations  i 
tions  are  decreasing  and 

are  increasing  and  south  deolina- 
south  declinations  increasing. 
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GREENWICH  MEAN  TIME. 


g 

a 

© 

ft 

B 


1 

2 
3 
4 
5 

6 

7 

8 

9 

10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 


SEPTEMBER. 


Apparent 

Right 
Ascension. 


Noon. 


h  m  s 
3  37  30.65 

3  37  33.68 

3  37  36.08 

3  37  38.04 

3  37  39.57 

3  37  40.65 
3  37  41.29 
3  37  41.49 
3  37  41.25 
3  37  40.56 

3  37  39.43 
3  37  37.86 
3  37  35.85 
3  37  33.39 
3  37  30.50 

3  37  27.17 
3  37  23.40 
3  37  19.20 
3  37  14.56 
3  37  9.50 

3  37  4.01 
3  36  58.10 
3  36  51.77 
3  36  45.02 
3  36  37.86 

3  36  30.28 
3  36  22.30 
3  36  13.91 
3  36  5.12 
3  35  55.93 

3  35  46.35 
3  35  36.38 


Var.of 
B.A. 
fori 
Hour. 


Noon, 


8 

+  0.197 
0.109 
0.091 
0.073 
0.055 

+  0.036 
+  0.018 
-  0.001 
0.090 
0.098 

0.057 
0.075 
0.093 
0.111 
0.130 

0.148 
0.166 
0.184 
0.909 
0.930 

0.938 
0.955 
0.973 
0.990 
0.307 

0.394 
0.341 
0.356 
0.375 
0.391 

0.408 
0.494 


Apparent 
Declination. 


Noon. 


+  17 
17 
17 
17 
17 

+  17 
17 
17 
17 
17 

+  17 
17 
17 
17 
17 


6  6.4 
5  3.7 
4  59.5 
4  53.9 
4  46.8 

4  38.2 
4  28.2 
4  16.7 
4  3.7 
3  49.3 

3  33.4 
3  16.1 
2  57.4 
2  37.3 
2  15.7 


Var.of 

Decl. 

fori 

Hour. 


Noon. 


+ 17  1  52.8 

17  1  28.4 

17  1    2.6 

17  0  35.3 

17  0    6.7 

+ 16  59  36.7 
16  59  5.5 
16  58  32.9 
16  57  59.0 
16  57  23.8 

+ 16  56  47.3 
16  56  9.5 
16  55  30.5 
16  54  50.2 
16  54    8.6 

+ 16  53  25.8 
+  16  52  41.8 


-0.08 
0.14 
0.90 
0.9G 
0.33 

-0.39 
0.45 
0.51 
0.57 
0.63 

-0.69 
0.75 
0.81 
0.87 
0.93 

-0.99 
1.05 
1.11 
1.17 
1.29 

-1.98 
1.33 
1.39 
1.44 
1.50 

-  1.55 
1.60 
1.65 
1.71 
1.76 

-  1.81 


Meridian 
Passage. 


h    m 
16  52.6 

16  48.7 

16  44.8 

16  40.9 

16  37.0 

16  33.1 
16  29.1 
16  25.2 
16  21.3 
16  17.3 

16  13.4 
16  9.4 
16  5.4 
16  1.4 
15  57.4 

15  53.5 
15  49.5 
15  45.5 
15  41.5 
15  37.4 

15  33.4 
15  29.4 
15  25.3 
15  21.3 
15  17.2 

15  13.2 
15  9.1 
15  5.0 
15  0.9 
14  56.9 

14  52.8 


OCTOBER. 


-  1.86 1 14  48.7 


Day  ofthe^fotith. 


Polar  Semidiameter  .  . 
Horizontal  Parallax  .  . 


1st. 


8.8 
1.0 


nth. 


9.0 
1.0 


91st. 


9.1 
1.0 


91st. 


9.Z 
1.0 


1 
2 
3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 

28 
29 
30 

31 
32 


Apparent 

Right 
Ascension. 


Noon. 


h    ni     s 
3  35  46.35 

3  35  36.38 

3  35  26.02 

3  35  15.27 

3  35    4.15 

3  34  52.66 
3  34  40.80 
3  34  28.57 
3  34  16.99 
3  34    3.06 

3  33  49.79 
3  33  36.17 
3  33  22.23 
3  33  7.97 
3  32  53.39 

3  32  38.61 
3  32  23.33 
3  32  7.86 
3  31  52.11 
3  31  36.08 

3  31  19.79 
3  31  3.25 
3  30  46  46 
3  30  29.44 
3  30  12.19 

3  29  54.72 
3  29  37.04 
3  29  19.16 
3  29  1.08 
3  28  42.83 

3  28  24.40 
3  28    5.81 


Var.of 
B.A. 
fori 
Hour. 


Noon. 


a 
0.408 

0.494 

0.440 

0.456 

0.471 

0.486 
0.509 
0.517 
0.539 
0.546 

0.500 
0.574 
0.588 
0.001 
0.614 

0.696 
0.638 
0.650 
0.669 
0.673 

0.684 
0.694 
0.704 
0.7J4 
0.793 

0.739 
0.741 
0.749 
0.757 
0.764 

0.771 
0.778 


Apparent 
Declination. 


Noon. 


+ 16  53  25.6 
16  52  41.8 
16  51  56.6 
16  51  10.3 
16  50  22.8 

+ 16  49  34.2 
16  46  44.4 
16  47  53.6 
16  47  1.7 
16  46  8.7 

[+ 16  45  14.7 
16  44  19.7 
16  43  23.7 
16  42  26.8 
16  41  28.9 

+  16  40  30.1 
16  39  30.5 
16  38  30.0 
16  37  28.7 
16  36  26.6 

+ 16  35  23.8 
16  34  20.2 
16  33  16.0 
16  32  11.1 
16  31  5.6 

+ 16  29  59.5 
16  28  52.8 
16  27  45.6 
16  26  37.8 
16  25  29.6 

+  16  24  21.0 
+ 16  23  12.0 


Var.of 
Decl. 
fori 
Honr. 


Noon. 


-1.81 
1.86 
1.91 
1.95 
9.00 

-9.05 
9.10 
9.14 
9.19 
9J23 

-9.27 
9.31 
9.35 
9.39 
9.43 

-9.47 
9.51 
9.54 
9.57 
9.60 

-9.63 
9.66 
9.69 
9.79 
9.75 

-9.77 
2.79 
9.81 
9.83 
9.85 

-9.87 
-.9.88 


Meridian 


h  m 
14  52.8 
14  48.7 
14  44.5 
14  40.4 
14  36.3 

14  32.2 
14  28.1 
14  23.9  j 
14  19.81 
14  15.6 

14  11.5 
14  7.3 
14  3.1 
13  59.0 

13  54.6 

i 

13  50.6 
13  46.4 
13  42.2 
13  38.0 
13  33.8 

13  29.6 
13  25.4! 
13  21.2! 
13  17.0 ' 
13  12.8 

13  ae 

13  4.3 
13  0.1 
12  55.9 
12  51.6 

12  47.4 
12  43.2 


Day  of  the  Month. 


Polar  Semidiameter  .  . 
Horizontal  Parallax  .  . 


1st. 


9.3 
1.0 


llth. 


9.4 
1.1 


91st. 


// 
9.5 

1.1 


9Iat 


9.6 
1.1 


Note.— The  sign  +  indicates  north  declination*}  the  sign  —  indicates  south  declinations. 
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NOVEMBER. 

DECEMBER. 

1 

a 

$ 

Apparent 

Right 

Var.of 
K.A. 
fori 

Apparent 
Declination. 

Var.of 
Deal 

Meridian 

Apparent 

Var.of 
K.A. 

fori 

Declination. 

Var.of 
Deo). 

Meridian 

Sum 

»_ 

Jh- 

•Mm*. 

Mx*. 

JVwn. 

Sam, 

Xoon. 

i 

h    m     a 
3  98    5.81 

-    0.779 

+ 16°  ss'  ia"o 

-9.88 

h    m 
13  43.2 

1 

h    m     a 
3  18  26.44 

-  0.789 

+  15  48  59.2 

-9.58 

10  35.6 

3 

3  27  47.06 

0.78* 

16  23    S.7 

9.00 

13  38.9 

2 

3  18    8.25 

0.7541    15  47  68.3 

9.59 

10  31.4 

3 

3  87  28.17 

0.790 

16  30  53.0 

9.01 

12  34.7 

3 

3  17  50.24 

0.748  J    15  46  68.1 

9.48 

10  37.1 

4 

3  27    9.15 

0.795 

16  19  43.1 

9.03 

12  30.4 

4 

3  17  33.43 

0.738 '    15  45  69.0 

9.44 

10  33.9 

i    5 

3  26  50.00 

0.800 

16  18  32.9 

9.03 

1226.2 

5 

3  17  14.82 

0.799 

15  45    0.9 

9.40 

10  18.7 

6 

3  26  30.74 

-  0.805 

t  IB  17  33.5 

-9.04 

1331.9 

6 

3  16  57.42 

-  0.790 

+ 15  44    3.8 

-938 

10  14.5 

7 

3  26  11.38 

0.601 

16  16  11.9 

9.M 

13  17.7 

7 

3  16  40.35 

0.710 

15  43    7.8 

9.31 

10  10.3 

8 

3  25  51.93 

o.eia 

16  15    1.3 

3.96 

13 13.4 

8 

3  1G  33.33 

0.700 

15  43  13.9 

9.97 

10    6.0 

9 

3  25  32.40 

0.815 

16  13  50.4 

8.96 

13   9.3 

9 

3  16    6.64 

0.090 

15  41  19.1 

9.99 

10   1.6 

10 

3  25  13.81 

0.817 

16  12  39.6 

9.9a 

12   4.9 

10 

3  15  50.31 

0.079 

15  40  S6.5 

9.17 

9  57.6 

11 

3  24  53.17 

-    0.819 

+  16  11  28.8 

-9.95 

12    0.6 

1, 

3  15  34.05 

-  0.987 

4- 15  39  35.1 

-9.11 

9  53.4 

12 

3  24  33.48 

0.691 

16  10  18.1 
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-95.00 

13  42.9 

14 

25355.92 

8.411 

144940.4 

38.99 

123.5 

15 

3  4  40.56 

5.854 

152853.5 

95.98 

1326.8 

18 

2  54  29.92 

8.577 

14  52  14.2 

38.63 

1    8.3 

19 

3  4  16.63 

6.100 

1527  7.9 

96.78 

13  10.6 

22 

255   4.53 

.8.714 

14  54  49.3 

38.89 

0  53.2 

23 

3   3  51.78 

6.309 

152519.4 

97.43 

12  54.5 

26 

2  55  39.63 

8.891 

14  57  25.2 

39.01 

0  38.0 

27 

3   326.17 

6.476 

152328.6 

97.90 

12  38.3 

30 

2  56  15.09 

4-8.896 

+15  0   1.3 

+38.99 

0  22.9 

31 

3  259.99 

-6.609 

+152136.3 

-98.19 

1222.2 

May  4 

2  56  50.78 

8.940 

15  2  37.0 

38.81 

0   7.7 

Nov.  4 

3  233.39 

6.688 

151943.2 

98.31 

12  6.0 

8 

2  57  26.59 

8.954 

15   511.7 

38.51 

23  48.8 

8 

3  2  6.52 

6.731 

151750.0 

98.96 

1149.8 

12 

258  2.39 

8.937 

15   7  45.0 

38.10 

23  33.7 

12 

3   139.57 

6.799 

151557.2 

98.04 

1133.6 

16 

2  58  38.07 

8.890 

15  10  16.4 

37.56 

2318.6 

16 

3   1  12.72 

6.681 

1514   5.8 

97.61 

11  17.5 

20 

25913.50 

+8.811 

+-15 12  45.4 

+36.90 

23  3.4 

20 

3   0  46.15 

-4.569 

+151216.4 

-97.01 

11    1.4 

24 

2  59  48.54 

8.701 

151511.5 

3G.10 

2248.3 

24 

3   0  20.04 

6.455 

151029.8 

96.91 

10  45.2 

28 

3   023.08 

8.561 

151734.1 

35.19 

22  33.1 

28 

2  59  54.54 

6.980 

15  6  46.8 

95.94 

10  29.0 

June  1 

3  0  67.01 

8.393 

151952.9 

34.16 

2218.0 

Dec.  2 

2  59  29.82 

0.066 

15  7  8.0 

94.10 

10  12.9 

5 

3   130.20 

8.197 

1522  7.3 

33.01 

22  2.8 

6 

259  6.03 

5.811 

15  534.1 

99.80 

9  56.8 

9 

3  2  2.56 

7.974 

152416.9 

31.76 

21  47.6 

TO 

2  58  43.35 

5.517 

15  4  5.8 

91.33 

9  40.6 

13 

3  233.97 

+■7.794 

+-15  26  21.4 

+30.49 

21  32.4 

14 

2  5821.92 

-5.187 

+15  243.7 

-19.79 

924.6 

17 

3  3   4.33 

7.446 

152820.3 

S6.99 

21 17.1 

18 

258   1.87 

4.899 

15   128.2 

17.99 

9   8.5 

21 

3  333.52 

7.141 

15  3013.3 

97.46 

21    1.9 

22 

2  57  43.36 

4.497 

15  019.9 

16.19 

8  52.5 

25 

3  4    1.44 

6.813 

1532  0.0 

95.84 

20  46.6 

26 

2  57  26.48 

4.004 

14  59 19.3 

14.11 

636.5 

29 

3  4  28.00 

6.460 

15  33  40.0 

94.14 

20  31.3 

30 

25711.35 

3.553 

14  5827.1 

11.9C 

620.5 

July  3 

3  4  53.10 

+6.089 

4-1535  13.1 

+99.37 

2016.0 

34 

2  56  58.08 

-3.076 

+14  57  43.7 

-9.67 

8  4.6 

Least  hoiisootal  pa 
Leant  semidiametei 

irallax,  May  8,    0".29. 
r,           May  8,    1"95. 

Gr< 
Gr< 

satest  horizontal  para 
aatest  aemidiameter, 

Uaxr  November  10,  0".31. 
November  10,  1".34. 
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MERCURY. 

—    — _  — 

GREENWICH  MEAN  NOON. 

Date. 

Heliocentric 

Longitude, 

Mean  Equinox 

of  l>ate. 

Daily 
Motion. 

Redaction 

to 

Orbit. 

Heliocentric 
Latitude. 

Daily  . 
Motion. 

Logarithm 

Radius 
Vector. 

Logarithm  of  Distance  from 
Earth— 

At  Date. 

At  Interme- 
diate Date. 

Jan.    0 

268  26    6.7 

O       I       II 

3  47  29.6 

+ 12  4n!'8 

O        1        II 

-4  39  13.6 

/     // 
-  15  16.9 

9.6661434 

0.1581800 

0.1582597 

2 

274    3  18.3 

3  50    3.5 

12  49.6 

5    8  38.1 

14    4.3 

9.6631634 

0.1581704 

0.1579108 

4 

279  46  29.5 

8  53  30.3 

12  22.6 

5  35  29.5 

13  43.9 

9.6591291 

0.1574784 

0.1566701 

6 

285  37  28.7 

3  57  53.9 

11  24.5 

5  59  29.1 

11  11.8 

9.6540324 

0.1560824 

0.1551113 

8 

291  38  10.9 

3    3  15.0 

9  55.2 

6  20  14.4 

9  37.7 

9.6478663 

0.1539517 

0.1525976 

10 

297  50  39.1 

3    9  40.8 

+    7  55.8 

-  6  37  17.3 

-    7  98.4 

9.6406259 

0.1510426 

0.1492796 

12 

304  17    5.8 

3  17  15.8 

5  28.8 

6  50    4.8 

5  10.7 

9.6323121 

0.1473003 

0.1450954 

14 

310  59  54.5 

3  36   5.1 

+    2  38.2 

6  57  56.6 

-    9  31.3 

9.0229358 

0.1426545 

0.1399665 

16 

318    1  39.6 

3  36  14.5 

-    0  29.4 

7    0    5.7 

+    0  33.8 

9.6125248 

0.1370192 

0.1337991 

18 

325  25    6.8 

3  47  49.1 

3  44.6 

6  55  36.8 

4    8.1 

9.6011309 

0.1302915 

0.1264602 

20 

333  13  10.8 

4    0  53.3 

-    6  54.5 

•  6  43  27.8 

+   8  15.0 

9.5688416 

0.1223462 

0.1178773 

22 

341  28  50.7 

4  15  34.5 

9  42.4 

6  22  31.1 

18  56.8 

9.5757950 

0.1130470 

0.1078364 

24 

350  15    2.9 

4  31  31.3 

1 1  46.0 

5  51  37.6 

18  10.0 

9.5621958 

0.1022236 

0.0961856 

26 

359  34  27.7 

4  48  30.1 

12  49.3 

5    9  46.6 

93  50.0 

9.5463368 

0.0696988 

0.0827397 

28 

9  21)  11. 1 

5    6  37.0 

12  26.2 

4  16  15.7 

39  41.8 

9.5346132 

0.0752845 

0.0673110 

30 

20    0  17.0 

5  34  33.0 

-10  25.1 

-3  11     1.4 

+  35  90.9 

9.5815364 

0.0587992 

0.0497318 

Feb.    1 

31    7  15.0 

5  41  53.3 

6  46.1 

1  55    0.1 

40  19.0 

9.5097224 

0.0400959 

0.0296846 

3 

42  47  26.2 

5  57  13.9 

-    1  51.2 

-  0  30  28.7 

43  31.7 

9.4998572 

0.0190969 

0.0077469 

5 

54  55  36.0 

6    9  15.4 

+    3  33.6 

+  0  58  44.4 

44  37.1 

9.492621 1 

9.9958572 

9.9834566 

7 

67  23  41.5 

6  16  38.9 

8  27.3 

2  27  32.9 

43  58.9 

9.4885827 

9.9706050 

9.9573633 

9 

80    1  17.6 

6  18  38.5 

+ 1 1  47.5 

+  3  50  12.4 

+  38  33.8 

9.4880875 

9.9438193 

9.9300771 

11 

92  36  36.4 

6  14  33.3 

12  51.9 

5    1  20.5 

31  4i.O 

9.4911768 

9.9162597 

9.9025070 

13 

104  57  51.4 

6    4  43.8 

1132.3 

5  56  57.4 

93  96.4 

9.4975864 

9.8869750 

9.8758321 

IS 

1 16  54  47.0 

5  50  35  9 

8  15.3 

6  35    1.0 

14  37.1 

9.5067962 

9.6632526 

9.8514159 

17 

128  19  44.6 

5  3333.4 

+    3  47.5 

G  55  29.5 

+   6  10.3 

9.5181457 

9.8404961 

9.8306547 

19 

139    8    4.4 

5  14  33.5 

-   0  59.6 

+  6  59  51.8 

-    1  17.8 

9.5309416 

9.8220341 

9.8147519 

21 

149  17  55.0 

4  55  33.6 

5  22.1 

6  50  30.8 

7  39.3 

9.5445434 

9.8088921 

9.8045026 

23 

158  49  40.8 

4  36  48.3 

8  52.5 

6  30    7.8 

13  31.4 

9.5584094 

9.8015930 

9.8001364 

25 

167  45  20.4 

4  19  37.0 

11  18.0 

6    1  17.4 

16    0.6 

9.5721128 

9.8000728 

9.8013140 

27 

176    7  44.5 

4    3  39.0 

12  35.8 

5  26  16.2 

18  37.4 

9.5653345 

9.8037518 

9.6072636 

Mar.   1 

184    0  13.3 

3  49  33.9 

-  12  50.4 

+  4  46  56.0 

-30  34.1 

9.5978476 

9.8117192 

9.8169879 

3 

191  26  13.1 

3  37    8.8 

12  11.0 

4    4  46.0 

31  31.5 

9.6094979 

9.8229427 

9.8294644 

5 

198  29    4.8 

3  36S3.3 

10  48.3 

3  20  55.0 

33    8.8 

9.6201849 

9.8364428 

9.8437792 

7 

205  1 1  57.5 

3  17   6.9 

8  52.7 

2  36  15.0 

83  33.3 

9.6298487 

9.8513654 

9.8591854 

9 

211  37  46.5 

3    9  15.4 

6  34.4 

1  51  24.6 

33  31.8 

9.6384555 

9.8671138 

9.8751150 

11 

217  49  11.7 

3    3  40.3 

-   4    2.4 

+  1    6  52.0 

-33    6.8 

9.6459909 

9.8831431 

9.8911593 

13 

223  48  38.9 

3  57  14.9 

-    1  24.3 

+  0  22  59.2 

91  43.6 

9.6524514 

9.8991319 

9.9070356 

15 

229  38  22.1 

9  53  53.7 

+    1  13.1 

-0  19  57.0 

81  11.3 

9.6578409 

9.9148504 

9.9225596 

17 

235  20  23.6 

3  49  31.7 

3  44.2 

1    1  44.5 

30  34.3 

9.6621655 

9.9301517 

9.9376174 

19 

240  56  38.0 

3  47    5.3 

6    4.1 

1  42  13.0 

19  53.4 

9.6654336 

9.9449502 

9.9521452 

21 

246  28  53.2 

3  45  31.1 

+    8    8.4 

-  2  21  13.5 

-  19    6.4 

9.6676526 

9.9591997 

9.9661123 

23 

251  58  50.9 

9  44  47.3 

9  53.8 

2  58  37.7 

18  16.1 

9.6688282 

9.9726627 

9.9795113 

25 

257  28  10.7 

3  44S3.9 

11  17.1 

3  34  17.1 

17  81.3 

9.6669630 

9.9859991 

9.9923475 

27 

262  56  30.6 

3  45  47.4 

12  15.6 

4    8    2.2 

16  91.5 

9.6660574 

o.HvoSkmn 

0.0046341 

29 

268  31  28.5 

3  47  31.4 

12  47.0 

4  39  42.2 

15  15.8 

9.6661090 

0.0105769 

0.0163887 

31 

274    8  44.5 

3  50    6.1 

+  12  49.5 

-5    9    4.2 

-14    3.1 

9.6631129 

0.0220713 

..-   - 

9             1 
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MEBGUBY. 

GREENWICH  MEAN  NOON. 

Date. 

Heliocentric 

Longitude, 

Mean  Equinox 

of  Date. 

Daily 
Motion. 

Reduction 

to 

Orbit. 

Heuoeentdo 
Latitude. 

Daily 
Motion. 

Logarithm 

of 

Radios 

Vector. 

Logarithm  of  Distance  from 
Earth— 

At  Date. 

At  Interme- 
diate Date. 

April  0 

Q         1         II 

274    8  44.5 

O       1     II 

9  60   6.1 

+  12  49.5 

o        /        // 

-6    9    4.2 

/    // 
-14    3.1 

9.6631129 

0.0220713 

0.0276268 

2 

279  52    1.7 

953  33£ 

J2  21.9 

5  35  53.2 

19  41.6 

9.6590626 

0.0330573 

0.0383639 

4 

285  43    8.8 

9  67  67.3 

1 1  23.3 

5  59  50.2 

11  10.0 

9.6539495 

0.0435475 

0.0486090 

6 

291  44    0.7 

3    3  90.3 

9  53.5 

6  20  32.1 

9  96.0 

9.6477671 

0.0536489 

0.0563667 

8 

297  56  40.5 

3    947.9 

7  53.7 

6  37  31.3 

7  96.4 

9.6405101 

0.0630617 

0.0676328 

10 

304  23  21.1 

3  17  9341 

+   5  26.3 

-6  50  14.5 

-   5    8.5 

9.6321797 

0.0720779 

0.0763944 

1*2 

311    6  25.9 

3  96  13.8 

+    2  35.4 

6  58    1.6 

-9  9841 

9.6227871 

0.0805769 

0.0846272 

14 

318    8  29  6 

3  36  94.5 

-   0  32.4 

7    0    4.9 

+   0  36.9 

9.6123603 

0.0885344 

0.0922950 

16 

325  32  18.1 

3  48  0.4 

3  47.6 

6  55  29.2 

4  11.7 

9.6009514 

0.0959015 

0.0993156 

18 

333  20  46.2 

4    1    5.0 

6  57.3 

6  43  12.6 

8  19.1 

9.5666489 

0.1026182 

0.1057086 

20 

341  36  53.0 

4  15  36.6 

-    9  44.7 

-6  22    7.1 

+  13    0.7 

9.5765914 

0.1066046 

0.U  12935 

22 

350  23  34.6 

4  31  36.7 

11  49.3 

5  61    3.9 

18  15.9 

9.5619856 

0.1137603 

0.1159886 

24 

359  43  31.6 

4  48  46.4 

12  49.7 

5    9    2.3 

93  S6.5 

9.5481245 

0.1179606 

0.1196570 

26 

9  38  48.1 

5    6  43.8 

12  25.0 

4  15  20.8 

99  47.3 

9.5344060 

0.1210576 

0.1221412 

28 

20  10  28.0 

5  94  49.6 

10  22.4 

3    9  55.7 

36  95.9 

9.5213428 

0.1228849 

0.1232657 

HO 

31  17  58.9 

5  49    7.6 

-    6  42.1 

-  1  53  45.3 

+  40  15.9 

9.5095531 

0.1232612 

0.1228469 

May    2 

42  58  39.7 

5  57  96.6 

-    1  46.6 

-0  29    7.6 

43  33.8 

9.4997228 

0.1220077 

0.1207181 

4 

55    7  12.0 

6    9  94.6 

+    3  38.5 

+  1    0    7.6 

44  37.0 

9.4925313 

0.1189639 

0.1167316 

6 

67  35  32.0 

6  16  44.0 

8  31.2 

2  28  63.3 

49  56.9 

9.4885449 

0.1140122 

0.1106010 

-8 

80  13  12.1 

6  18  97.6 

1 1  49.5 

3  51  24.6 

38  97.5 

9.4881046 

0.1070977 

0.1029072 

10 

92  48  23.4 

6  14  16.0 

+  12  51.7 

+  62  19.8 

+  31  37.8 

9.4912487 

0.0962390 

0.0931070 

12 

105    9  20.9 

6    4  33.0 

11  30.1 

5  67  41.0 

93  18.4 

9.4977050 

0.0875286 

0.0815248 

14 

117    5  50.6 

5  50  91.5 

8  11.6 

6  35  28.2 

14  99.0 

9.5069528 

0.0751 180 

0.0683333 

16 

128  30  16.3 

5  33  6.6 

+    3  43.1 

6  55  40.7 

+   6    9.8 

9.5183297 

0.0611965 

0.0537332 

18 

139  18    1.0 

5  14  15.0 

-    1     3.4 

6  50  49.0 

-    1  94.1 

9.5311428 

0.0459693 

0.0379300 

20 

149  27  16.5 

4  55   6.4 

-   5  25.8 

+  6  50  16.9 

-   7  34.4 

9.5447527 

0.0296399 

0.0211219 

22 

158  58  28.8 

4  36  31.7 

8  56.2 

6  29  44.4 

19  96.4 

9.5566195 

0.0123960 

0.0034896 

24 

167  53  35.4 

4  19  11.5 

II  20.2 

6    0  47.3 

16    3.4 

9.5723182 

9.9944167 

9.9851975 

26 

176  15  30.3 

4    3  95.9 

12  36.6 

5  25  41.0 

18  39.6 

9.5855309 

9.9758506 

9.9663938 

28 

184    7  32.9 

3  40  90.6 

12  50.2 

4  46  17.5 

90  95  J 

9.5960324 

9.9566438 

9.9472169 

80 

191  33    9.7 

3  36  58.0 

-  12  10.1 

+  4    4    5.6 

-  91  39.3 

9.6096691 

9.9375297 

9.9277990 

June  1 

198  35  41.1 

3  96  13.0 

10  46.6 

3  20  13.4 

98    09 

9.6203413 

9.9180421 

9.9082764 

3 

205  18  16.7 

3  16  69.0 

8  50.6 

2  35  32.8 

99  93.5 

9.6299895 

9.8985206 

9.8867943 

5 

211  43  51.0 

3    9   8.0 

6  32.1 

1  50  42.1 

99  91.9 

9.6385803 

9.8791186 

9.8695164 

7 

217  55    3.9 

3    9  34.6 

4    0.0 

1    6  10.2 

99    6.3 

9.6460994 

9.8600119 

9.8506322 

9 

223  54  21.2 

•  9  57  10.1 

-    1  21.8 

+  0  22  18.4 

-  91  49.0 

9.6525438 

9.8414061 

9.8323650 

1 

11 

229  43  56.0 

9  6050.1 

+    1   15.5 

-  0  20  36.7 

91  10.6 

9.6579168 

9.8235425 

9.8149759 

13 

235  25  51.1 

9  49  99.0 

3  46.6 

1    2  23.0 

90  33.6 

9.6622254 

9.8067048 

9.7987724 

15 

241    2    1.0 

9  47   3.3 

6    6.2 

1  42  60.2 

19  51.8 

9.6654775 

9.7912235 

9.7641053 

17 

246  34  13.1 

9  45  30.0 

8  10.3 

2  21  49.4 

19    5.7 

9.6676605 

9.7774673 

9.7713606 

19 

252    4    9.5 

9  44  47.1 

9  55.4 

2  59  12.1 

18  15.8 

9.6686399 

9.7658363 

9.7609457 

21 

257  33  29.6 

9  44  53.4 

+  II   18.3 

-  3  34  49.7 

-  17  90.4 

9.6680664 

9.7567382 

9.7532612 

23 

263    3  51.3 

9  45  48.7 

12  16.3 

4    8  32.6 

16  90  5 

9.6680365 

9.7506687 

9.7466693 

25 

96H  :tf  52.5 

9  47  33.4 

12  47.4 

4  40  10.7 

15  14  8 

9.6660718 

9.7476248 

9.7474493 

27 

274  14  13.3 

9  50   8.0 

12  49.5 

5    9  30.6 

14    1.9 

9.6630592 

9.7481607 

9.7497660 

29 

279  57  37.0 

9  53  37.4 

12  21.3 

5  36  16.9 

19  40.5 

9.6589921 

9.7522630 

9.7556412 

31 

285  48  52.2 

3  58    1.8 

+  11  22.1 

-  6    0  10.8 

-11    8.7     9.6538623 

9.7598612 
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MERCURY. 

1 
i 

GREENWICH  MEAN  NOON 

• 

Date. 

1 

Hellocentrio 

Longitude, 

Mean  Equinox 

of  Date. 

Daily 
Motion. 

Redaction 

to 

Orbit. 

HeHooentiio 
Latitude. 

Daily 
Motion. 

Logarithm 

Radius 
Vector. 

Logarithm  of  Distance  from 
Earth— 

At  Date. 

At  Interme- 
diate Date. 

July    1 

285  48  6£2 

O       //      / 

9  58    1.8 

/     // 
+  11  22.1 

O         1         II 

-  6    0  10.8 

t    a 
-11    8.7 

9.6538623 

9.7598812 

9.7649539 

3 

291  49  54.1 

3    3  95.7 

9  52.0 

6  20  40.6 

9  94.9 

9.6476631 

9.7708241 

9.7774499 

5 

298    2  45.9 

3    9  53.8 

7  51.7 

6  37  45.2 

7  94.4 

9.6403893 

9.7847835 

9.7927742 

7 

304  29  40.6 

3  17  30.9 

5  23.8 

6  50  24.1 

6    6.1 

9.6320422 

9.8013679 

9.8105088 

9 

311  13    2.0 

3  96  99.6 

+   2  32.5 

6  58    6.1 

-  9  98.0 

9.6226331 

9.8201410 

9.8302092 

1! 

318  15  24.6 

3  30  34.6 

-   0  35.4 

-7    0    3.8 

+   0  39.8 

9.6121906 

9.8406564 

9.8514348 

13 

325  39  34.6 

3  46  11.8 

3  50.6 

6  55  21.9 

4  15.9 

9.6007668 

9.8624875 

9.8737660 

J5 

333  28  26.8 

4    1  17.8 

7    0.1 

6  42  57.4 

8  93.4 

9.5884516 

9.8852223 

9.8966110 

17 

341  45    0.6 

4  15  59.8 

9  47.0 

6  21  42.8 

13    6.4 

9.5753840 

9.9084885 

9.9202125 

19 

350  32  11.9 

4  31  59.0 

11  50.9 

5  50  30.2 

18  90.9 

9.5617718 

9.9319419 

9.9436362 

21 

359  52  40.6 

4  49   9.8 

-  12  50.0 

-  5    8  17.6 

+  94    0.9 

9.5479101 

9.9552658 

9.9667629 

23 

9  48  30.7 

5    7   0.6 

12  23.9 

4  14  24.9 

99  59.6 

9.5341979 

9.9781201 

9.9892888 

25 

20  20  44.3 

5  95   6.9 

10  19.8 

3    6  49.4 

35  30.9 

9.5211497 

0.0002312 

0.0109103 

27 

31  28  47.2 

5  49  93.1 

6  38.0 

1  52  29.8 

40  19.7 

9.5093851 

0.0212889 

0.0313309 

29 

43    9  56.6 

5  57  39.4 

-    1  41.6 

-  0  27  46.0 

43  35.9 

9.4995908 

0.0410018 

0.0502682 

31 

55  18  51.4 

6    9  33.7 

4-    3  43.5 

+  1    1  31.4 

+  44  36.8 

9.4924449 

0.0591001 

0.0674702 

Aug.  2 

67  47  24.9 

6  16  48.1 

8  35.2 

2  30  14.0 

49  58.9 

9.4885116 

0.0753554 

0.0827370 

4 

80  25    8.2 

6  18  96.4 

11  51.6 

3  52  36.7 

38  99.0 

9.4881264 

0.0896014 

0.0959411 

6 

93    0  11.4 

6  14   9.3 

12  51.6 

5    3  19.0 

31  30.6 

9.4913246 

0.1017533 

0.1070407 

8 

105  20  50.2 

6    4  91.5 

11  27.9 

5  58  24.2 

99  10.9 

9.4978286 

0.1118113 

0.1160771 

10 

117  16  53.1 

5  50   6.6 

+   8    7.8 

+  6  35  54.9 

+  14  99.9 

9.5071 147 

0.1196541 

0.1231608 

12 

128  40  46.2 

5  39  49.6 

+    3  38.7 

6  55  51.5 

+   5  56.3 

9.5185186 

0.1260187 

0.1284500 

14 

139  27  56.5 

5  13  58.1 

-    1    7.8 

6  50  46.0 

-    1  30.5 

9.5313488 

0.1304777 

0.1321250 

16 

149  36  35.2 

4  54  47.8 

5  29.6 

6  50    2.2 

7  39.5 

9.5449666 

0.1334152 

0.1343703 

16 

159    7  12.6 

4  36  15.0 

8  58.5 

6  29  20.9 

19  99.3 

9.5588336 

0.1350113 

0.1353586 

20 

168    1  47.2 

4  18  56.1 

-11  21.8 

+  60  17.0 

-  16    6.3 

9.5725268 

0.1364312 

0J3S2459 

22 

176  23  13.0 

4    3  11.4 

12  37.1 

5  25    5.9 

18  41.5 

9.5857301 

0.1348181 

0.1341629 

24 

184  14  49.6 

3  49   8.4 

12  50.0 

4  45  39.3 

SO  96.8 

9.5982191 

0.1332933 

0.1322209 

26 

191  40    3.3 

3  36  47.4 

12    9.0 

4    3  25.4 

91  33.0 

9.6098414 

0.1309556 

0.1295066 

28 

198  42  15.3 

3  96   4.0 

10  45.1 

3  19  32.1 

99    9.6 

9.6204980 

0.1278822 

0.1200893 

30 

205  24  34.2 

3  16  51.9 

-   8  48.7 

+  2  34  50.9 

-99  98.4 

9.6301299 

0.1241339 

0.1220208 

Sept.  1 

21 1  49  54.0 

3    9    1.8 

6  29.8 

1  50    0.4 

99  91.0 

9.6387041 

0.1197539 

0.1173367 

3 

218    0  54.4 

3    9  99.0 

3  57.5 

1    5  29.0 

99    6.0 

9.6462065 

0.1147713 

0.1 120598 

5 

224    0    1.5 

9  57   5.8 

-    1  19.3 

+  0  21  38.0 

91  41.6 

9.6526340 

0.1092032 

0.1062017 

7 

229  49  28.4 

9  59  46.6 

+    1  17.9 

-  0  21  16.3 

91  10.9 

9.6579905 

0.1030553 

0.0997632 

9 

235  31  17.7 

9  49  98.4 

+    3  46.8 

-1    3    1.6 

-90  33.0 

9.0622895 

0.0963241 

0.0927365 

11 

241    7  23.3 

9  47    1.6 

6    8.2 

1  43  27.4 

19  50.9 

9.6656184 

0.0889962 

0.0851061 

13 

246  39  32.7 

9  45  99.0 

8  11.8 

2  22  25.0 

19    4.9 

9.6677050 

0.0610576 

0.0768490 

15 

252    9  27.7 

9  44  46.8 

9  56.7 

2  59  46.3 

18  14.5 

9.6688482 

0.0724764 

0.0679353 

17 

257  38  47.9 

9  44  53.8 

11  19.4 

3  36  22.2 

17  19  4 

9.6680506 

0.0632213 

0.0583296 

19 

263    9  11.3 

9  45  49.9 

12  17.0 

4    9    3.3 

16  19.5 

9.6680125 

0.0532651 

0.0479921 

21 

268  42  15.8 

9  47  35.4 

+  12  47.6 

-  4  40  39.3 

-  15  13.7 

9.6660316 

0.0425350 

0.0368781 

23 

274  19  41.5 

9  50  11.9 

12  49.3 

5    9  56.9 

14    0.7 

9.6630029 

0.0310156 

0.0249416 

25 

280    3  12.1 

9  53  41.9 

12  20.6 

5  36  40.8 

19  39.9 

9.6589197 

0.0186499* 

0.0121347 

27 

285  54  35.6 

9  58   6.3 

11  21.0 

6    0  31.8 

11    7.9 

9.6537739 

0.005391 1 

9.9984146 

29 

291  55  47.2 

3    3  31.9 

9  50.4 

6  21    7.4 

9  99.5 

9.6475579 

9.9912013 

9.9837479 

31 

298    8  51.2 

3  10   0.4 

+    7  49.6 

-  6  37  59.2 

-   7  99.3 

9.6402676 

9.9760538 
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MERCURY. 

GREENWICH  MEAN  NOON 

• 

Bate. 

Heliocentric 

Longitude, 

Mean  Equinox 

of  Date. 

Dally 
Motion. 

Redaction 

to 

Orbit. 

Heliocentric 
Latitude. 

Daily 
Motion. 

Logarithm 

of 

Radius 

Vector. 

Logarithm  of  Distance  from 
Earth— 

At  Date. 

At  Interme- 
diate Date. 

Oct    1 

Q        1        II 

298    8  51.2 

O       1       II 

3  10   0.4 

+    749.6 

O         1         It 

-  6  37  59.2 

-   7  99.3 

9.6402676 

9.9760538 

9.9681206 

3 

304  36    0.2 

3  17  38.6 

5  21.3 

6  50  33.7 

5    3.8 

9.6319042 

9.9599515 

9.9515527 

5 

311  19  38.0 

3  96  31.6 

+    2  29.7 

6  58  10.6 

-   9  93.3 

9.6224791 

9.9429353 

9.9341174 

7 

318  22  19.8 

3  36  44.8 

-   0  38.4 

7    0    2.5 

+   0  43.0 

9.6120213 

9.9251237 

9.9159848 

9 

325  46  51.5 

3  48  93.4 

3  53.7 

6  55  13.7 

4  18.9 

9.6005837 

9.9067436 

9.8974545 

11 

333  36    8.1 

4    1  30.7 

-   7    2.8 

-6  42  41.4 

+    8  97.4 

9.5882561 

9.8881861 

9.6790244 

13 

341  53    9.0 

4  16   7.1 

9  49.0 

6  21  18.3 

13  10.0 

9.5751789 

9.8700739 

9.8614576 

15 

350  40  50.4 

4  39    7.7 

11  52.2 

5  49  55.9 

18  95.4 

9.5615610 

9.6533905 

9.6458299 

17 

0    1  51.5 

4  49  19.9 

12  50.3 

5    7  32.7 

94    6.3 

9.5476989 

9.8391696 

9.8335343 

19 

9  58  15.1 

5    7  17.4 

12  22.8 

4  13  29.0 

99  58.1 

9.5339933 

9.8991937 

9.8261307 

21 

20  31    2.1 

5  95  99.6 

-  10  17.0 

-3    7  42.8 

+  35  35.3 

9.5209607 

9.8247268 

9.8250477 

93 

31  39  36.9 

5  49  38.9 

6  33.9 

1  51  14.0 

40  93.4 

9.5099918 

9.8271788 

9.6311433 

26 

43  21  14.4 

5  57  59.0 

-    1  36.7 

-0  26  24.1 

43  38.0 

9.4994636 

9.8368998 

9.6443434 

87 

55  30  30.9 

6    9  49.4 

+    3  48.4 

+  1    2  55.2 

44  36.4 

9.4923639 

9.8533111 

9.6635960 

99 

67  59  17.1 

6  16  51.8 

8  39.1 

2  31  34.1 

49  50.5 

9.4884833 

9.8749637 

9.8871673 

31 

80  37    2.2 

6  18  94.6 

+  11  53.7 

+  3  53  48.4 

+  38  16  6 

9.4881542 

9.8999645 

9.0131281 

Not.  2 

93  11  56.5 

6  14   9.1 

12  51.3 

5    4  17.5 

31  98.4 

9.4914058 

9.9264524 

9.9397604 

4 

105  32  15.8 

6    4   9.8 

11  95.6 

5  59    7.2 

93    9.1 

9.4979567 

9.9529048 

9.9657677 

6 

117  27  51.3 

5  49  51.4 

8    4.0 

6  36  21.3 

14  19.8 

9.5072801 

9.9782579 

9.9903084 

8 

128  51  11.4 

5  39  39.3 

+   3  34.3 

6  56    2.2 

+   5  47.9 

9.5187111 

0.0018721 

0.0129212 

10 

139  37  44.9 

5  13  40.1 

-    1  19.1 

+  6  59  42.8 

-    1  36.8 

9.5315570 

0.0234405 

0.0334255 

19 

149  45  48.6 

4  54  30.1 

5  33.2 

6  49  47.7 

7  44.6 

9.5451817 

0.0428801 

0.0518148 

14 

159  15  51.4 

4  35  58.9 

9    1.2 

6  26  57.5 

19  33.9 

9.5590484 

0.0602447 

0.0661875 

16 

168    9  53.7 

4  18  40.8 

11  23.4 

5  59  47.1 

16    9.1 

9.5727355 

0.0756624 

0.0826901 

18 

176  30  60.3 

4    9  57.6 

12  37.8 

5  24  31.4 

18  43.4 

9.5859286 

0.0892922 

0.0954889 

20 

184  22    1.1 

3  48  56.3 

-  12  49.7 

+  4  45    1.6 

-90  98  1 

9.5984045 

0.1013002 

0.1067460 

22 

191  46  52.2 

3  36  36*8 

12    8.0 

4    2  45.5 

91  33.9 

9.6100118 

0.1118447 

0.1166140 

24 

198  48  44.3 

3  95  54.6 

10  43.5 

3  18  51.1 

99    9.3 

9.6206524 

0.1210701 

0.1952285 

26 

205  30  45.9 

3  16  43.3 

8  46.6 

234    98 

99  93.6 

9.6302678 

0.1291036 

0.1397084 

28 

211  55  61.5 

3    8  55.4 

6  27.7 

1  49  19.3 

99  90.9 

9.6388252 

0.1360548 

0.1301541 

30 

218    6  40.1 

3    9  93.6 

-   3  55.1 

4-1    4  48.3 

-99    5.7 

9.6463108 

0.1420165 

0.1446515 

Dec   2 

224    5  37.4 

9  57   1.4 

-    1  16.8 

+  0  20  58.1 

91  41.9 

9.6527215 

0.1470678 

0.J492727 

4 

229  54  56.5 

9  5943.1 

+    1  20.4 

-  0  21  55.3 

91    9.6 

9.6580614 

0.1512730 

0.1530750 

6 

235  36  39.7 

9  49  93.6 

3  51.0 

1    3  39.3 

90  39.4 

9.6623372 

0.1546842 

0.1561051 

8 

241  12  41.0 

9  46  59.6 

6  10.3 

1  44    3.9 

19  50.4 

9.6655569 

0.1573424 

0.1563999 

10 

246  44  47.4 

9  45  98.0 

+   8  14.0 

-2  23    0.3 

-19    4.9 

9.6677276 

0.1592603 

0.1599860 

12 

252  14  41.4 

9  44  46.6 

9  58.4 

3    0  19.9 

18  13.4 

9.6688549 

0.1605192 

0.1606813 

14 

257  44    2.2 

9  44  54.5 

11  20.5 

3  35  54.1 

17  18.6 

0.6689415 

0.1610732 

0.1610952 

16 

263  14  27.6 

9  45  51.3 

12  17.7 

4    9  33.5 

16  18.6 

9.6679877 

0.1609473 

0.1606290 

18 

268  47  35.6 

9  47  37.6 

12  47.9 

4  41    7.4 

15  19.6 

9.665991 1 

0.1601392 

0.1594760 

20 

274  25    6.4 

9  50  14.7 

12  49.1 

5  10  22.9 

13  59.5 

0.6629465 

0.1586370 

0.1576196 

22 

280    8  43.5 

9  53  44.9 

+  12  19.9 

-5  37    4.1 

-19  37.8 

9.6588475 

0.1564202 

0.1550345 

24 

286    0  15.3 

9  5811.0 

11  19.8 

6    0  52.4 

11    5.7 

9.6536857 

0.1534580 

0.1516852 

26 

202    1  37.1 

3    3  36.8 

9  46.8 

6  21  24.8 

9  90.8 

9.6474535 

0.1497099 

0.1476249 

28 

298  14  53.0 

3  10   7.0 

7  47.5 

6  38  12.9 

7  90.4 

9.6401470 

0.1451234 

0.1424935 

so 

304  42  16.1 

3  17  46.9 

5  18.8 

6  50  43.1 

6    1.5 

9.6317676 

0.1396290 

0.1365179 

32 

311  26  10.1 

3  96  40.9 

4-   2  26.9 

1-6  66  15.3 

-  9  90.7 

9.6223266 

0.1331487 

—                  1 
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VENUS. 

1 

I 
• 

i 

GREENWICH  MEAN  NOON. 

Date. 

Heliocentric 

Longitude, 

Mean  Equinox 

of  Date. 

Dally 
Motion. 

Reduction 

to 

Orbit. 

HeUooentrto 
Latitude. 

Daily 
Motion. 

Logarithm 

of 

Radius 

Vector. 

Logarithm  of  Distance  from 
Earth— 

At  Date. 

At  Interme- 
diate Date. 

Jan.    0 

250°  47  46^5 

O       /      // 

1  3518.3 

/     // 
-  0  30.3 

O         1         II 

+  0  17    8.4 

-5  37.9 

9.8608402 

0.2188170 

0.2199509 

4 

257    8  43.4 

1  35  10.8 

+  0    9.6 

-0    5  25.6 

5  37.8 

9.8611158 

0.2210409 

0.2220895 

6 

263  29  13.0 

1  35   4.5 

0  49.1 

0  27  54.0 

5  34.4 

9.8613691 

0.2230961 

0.2240608 

12 

269  49  19.7 

1  34  59.4 

1  26.1 

0  50    0.5 

6  97.0 

9.8615970 

0.2249833 

0.2258635 

16 

276    9    8.0 

1  34  55.4 

1  58.9 

1  11  29.2 

5  15.6 

9.8617967 

0.226701 1 

0.2274956 

20 

282  28  42.7 

1  34  59.5 

+  2  25.9 

-  1  32    4.6 

-6    0.4 

9.8619660 

0.2282470 

0.2289560  ' 

24 

288  48    8.5 

1  34  50.8 

2  45.8 

1  51  31.8 

4  41.6 

9.8621029 

0.2296232 

0.2302490  ' 

28 

295    7  29.7 

]  34  50.2 

2  57.7 

2    9  37.0 

4  19.5 

9.8622057 

0.2308341 

0.2313789 

Feb.    1 

301  26  50.6 

1  34  50.6 

3    0.9 

2  26    7.3 

3  54.9 

9.8622731 

0.2318837 

0.2323490 

6 

307  46  15.1 

1  34  59.0 

2  55.3 

2  40  60.9 

3  96.9 

9.8623045 

0.2327750 

0.2331614 

9 

314    5  46.7 

I  34  54.9 

+  2  41.2 

-  2  53  37.0 

-9  55.7 

9.8622994 

0.2335073 

0.2338123  ; 

13 

320  25  28.6 

1  34  57.1 

2  19.3 

3    4  16.6 

9  93.1 

9.8622579 

0.2340757 

0.2342969  ! 

j 

17 

326  45  23.7 

1  35    0.6 

1  50.7 

3  12  41.9 

1  48.7 

9.8621804 

0.2344752 

0.2346103  1 

21 

333    5  33.7 

1  35    4.7 

1  16.6 

3  18  46.3 

1  13.0 

9.8620678 

0.2347018 

0.2347497 

25 

339  26    1.3 

1  35    9.9 

+  0  38.7 

3  22  25.6 

-  0  36.3 

9.8619216 

0.2347540 

0.2347151 

Mar.   1 

345  46  47.8 

1  35  14.1 

-  0    1.1 

-  3  23  36.5 

+  0    1.0 

9.8617434 

0.2346329 

0.2345074 

5 

352    7  64.6 

1  35  19.3 

0  40.7 

3  22  17.9 

0  38.2 

9.8615354 

0.2343386 

0.2341261 

9 

358  29  22.8 

1  35  94.8 

1  18.5 

3  18  30.4 

1  15.9 

9  8612999 

0.2338691 

0.2335665 

13 

4  51  13.4 

1  35  30.5 

1  52.5 

3  12  16.3 

1  51.4 

9.8610399 

0.2332174 

0.2328207 

17 

1 1  13  27.0 

1  35  36.4 

2  20.9 

3    3  39.6 

9  96.3 

9.8607585 

0.2323753 

0.2318802 

21 

17  36    4.5 

1  35  49.4 

-  2  42.5 

-  2  52  46.0 

+  9  59.5 

9.8604590 

0.2313344 

0.2307372 

25 

23  59    6.4 

1  36  48.6 

2  56.1 

2  39  43.3 

3  30.7 

9.8601451 

0.2300882 

0.2293873 

29 

30  22  33.3 

1  36  55.0 

3    0.9 

2  24  40.5 

3  59.4 

9.8598207 

0.2286342 

0.2278286  > 

April  2 

36  46  26.0 

1  36    1.5 

2  56.7 

2    7  48.5 

4  95.9 

9.8594900 

0J2269701 

0.2260584   j 

6 

43  10  45.3 

1  36   8.2 

2  43.9 

1  49  19.3 

4  47.8 

9.8591569 

0.2250930 

0.2240729   j 

10 

49  35  31.9 

1  36  15.1 

-  2  22.8 

- 1  29  26.1 

+  5    6.9 

9.8588254 

0.2229968 

0.2218631 

14 

56    0  46.2 

1  36  99.1 

1  54.5 

1    8  24.2 

5  92.9 

9.8585000 

0.2206705 

0.2194178 

18 

62  26  28.9 

1  36  99.3 

1  20.4 

0  46  29.0 

5  33.5 

9.8581848 

0.2161041 

0.2167281 

22 

68  52  40.4 

1  36  86.4 

0  42.2 

0  23  56.4 

5  40.6 

9.8576837 

0.2152885 

0.2137849 

26 

75  19  21.1 

1  36  43.8 

-  0    1.9 

-0    1    4.2 

5  43.4 

9.8576006 

0.2122170 

0.2105847 

30 

81  46  30.8 

1  36  51.8 

+  0  38.6 

+  0  21  50.6 

+  5  4]  .9 

9.8573391 

0.2088877 

0.2071254 

May   4 

88  14    9.1 

1  36  58.0 

1  17.2 

0  44  30.5 

5  36.0 

9.8571025 

0.2052973 

0.2031026 

8 

94  42  16.3 

1  37   4.8 

1  51.9 

1    6  37.8 

5  95.7 

9.8568940 

0.2014410 

0.1994108 

12 

101  10  47.9 

1  37  11.3 

2  20.9 

1  27  55.2 

5  11.1 

9.8567165 

0.1973104 

0.1951388 

16 

107  39  44.9 

1  37  17.0 

2  42.8 

1  48    6.2 

4  59.5 

9.8565721 

0.1928946 

0.1905765 

20 

114    9    3.9 

1  37  99.1 

+  2  56.4 

+  2    6  55.1 

+  4  30.1 

9.8564626 

0.1881834 

0.1857142 

24 

120  38  41.8 

1  37  96.4 

3    0.9 

2  24    6.8 

4    4.1 

9.8563896 

0.1831685 

0.1805461 

28 

127    8  34.7 

1  37  996 

2  56.2 

2  39  27.8 

3  34.9 

9.8563540 

0.1778469 

0.1750707 

Jane  1 

133  38  38.4 

1  37  31.7 

2  42.5 

2  52  46.0 

3    9.9 

9  8563563 

0.1722171 

0.1692857 

5 

140    8  48.1 

1  37  39.6 

2  20.5 

3    3  51.0 

9  98.5 

9.8563965 

0.1602763 

0.1631878 

9 

146  38  68.7 

1  37  39.1 

1  51.2 

3  12  34.2 

1  59.9 

9.8564739 

0.1600190 

0.1567686 

13 

153    9    4.9 

1  37  30.9 

+  1  16.2 

+  3  18  49.0 

+  1  14.5 

9.8565877 

0.1534361 

0.1500173 

17 

io9  39    0.5 

1  37  96.9 

+  0  37.4 

3  22  30.4 

+  0  35.9 

9.8567363 

0.1465139 

0.1429237 

21 

166    8  40.2 

1  37  22.3 

-  0    3.3 

3  23  36.2 

-0    3.1 

9.8569177 

0.1392459. 

0.1354799 

25 

172  37  58.8 

1  37  16.4 

0  43.8 

3  22    5.5 

0  49.0 

9.8571295 

0.1316252 

0.1276818 

29 

179    6  51.0 

1  37   9.9 

1  22.0 

3  18    0.4 

1  90.9 

9.8573689 

0.1236493 

0.1195276 

July   3 

185  35  11.6 

1  37   0.8 

-  1  560 

+  3  11  24.3 

-  l  57.9    9.8576328 

0.1153165 
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1 

VENUS. 

GREENWICH  MEAN  NOON. 

Date. 

Heliooentrie 

Longitude, 

Mean  Equinox 

of  Date. 

Daily 
Motion, 

Redaction 

to 

Orbit. 

Heliocentric 
Latitude. 

1 

Daily 
Motion. 

Logarithm 

of 

Radius 

Vector. 

Logarithm  of  Distance  from 
Earth— 

At  Date. 

At  Interme- 
diate Date. 

July   3 

165  35  1  i"o 

O        /      // 

1  37    0.8 

-  1  56.0 

O         1         II 

+  3  1184.3 

/    // 
-  1  57.9 

9.8576388 

0.1153165 

0.1110153 

7 

198    3  57.0 

1  38  61.5 

3  84.1 

• 

3    3  88.9 

9  39.6 

9.8579178 

0.1066837 

0.1031373 

11 

198  30    3.7 

1  36  41.5 

3  44.9 

8  51    3.7 

3    5.9 

9.8583308 

0.0975576 

0.0938817 

J5 

804  56  89.0 

1  36  30.0 

3  57.4 

3  37  36.0 

3  36.7 

9.8585368 

0.0881079 

0.0833343 

19 

311  88  11.1 

1  36  20.0 

3    0.9 

3  88  10.7 

4    4.6 

9.8588616 

0.0783589 

0.0731807 

83 

317  47    9.1 

1  36   0.0 

-  3  55.4 

+  3    4  59.9 

-4  90.9 

9.8591989 

0.0679988 

0.0687133 

37 

884  11  83.3 

1  35  58.1 

3  41.1 

1  46  17.0 

4  50.4 

9.8595353 

0.0573808 

0.0518330 

31 

830  34  54.3 

1  35  47.6 

3  18.9 

1  86  16.6 

5    8.0 

9.8598546 

0.0463166 

0.0405030 

Aug.  4 

836  57  43.8 

1  35  37.6 

1  49.8 

1    5  13.8 

5  91.6 

9.8601771 

0.0346799 

0.0387458 

8 

843  19  54.5 

I  35  98.9 

1  15.4 

0  43  84.3 

5  31.9 

9.8604887 

0.0386963 

0.0165303 

18 

849  41  89.1 

1  35  10.6 

-  0  37.3 

+  0  81    4.6 

*  5  36.6 

9.8607856 

0.0108445 

0.0038356 

16 

856    3  31.6 

1  35  19.J 

+  0    8.6 

-  0    1  88.7 

5  38.0 

9.8610643 

9.9973001 

9.9906351 

80 

863  83    6.1 

1  35   5.7 

0  43.3 

0  83  59.3 

5  35.3 

9.8613313 

9.9638378 

9.9769056 

84 

868  43  17.0 

1  35    0.4 

1  19.9 

0  46  10.8 

5  98.5 

9.8615533 

9.9698361 

9.9636370 

88 

875    3    8.7 

I  34  56.9 

153.6 

1    7  47.1 

5  17.8 

9.8617576 

9.9553763 

9.9477816 

Sept  1 

881  88  46.1 

1  34  53.1 

+  3  81.8 

- 1  88  33.0 

-5    3.3 

9.8619338 

9.9401399 

9.9333479 

5 

887  48  13.7 

1  34  51.9 

3  43.0 

1  48  13.3 

4  45.1 

9.6680748 

9.9844013 

9.9168953 

9 

394    1  36.3 

1  34  50.4 

3  56.3 

3    6  33.7 

4  93.6 

9.8631835 

9.9080854 

9.8995856 

13 

300  30  57.5 

1  34  50.7 

3    0.9 

3  83  31.5 

3  58.0 

9.8688570 

9.8909700 

9.688J738 

17 

306  40  31.8 

1  34  51.0 

3  56.9 

3  38  34.6 

3  31.4 

9.8633946 

9.8731883 

9.8640111 

81 

313  59  53.6 

1  34  53.0 

+  3  44.3 

-  3  61  38.0 

-3    1.3 

9.8688960 

9.8646363 

9.8450595 

85 

319  19  33.1 

1  34  56.7 

3  83.7 

3    3  34.5 

9  98.9 

9.8688610 

9.8358763 

9.8358884 

89 

385  39  86.3 

1  35   0.9 

1  56.1 

3  11  83.5 

1  54.8 

9.8631900 

9.8150737 

9.8046457 

Oct.    3 

331  59  34.4 

I  35   4.9 

1  88.9 

3  17  53.1 

1  10.3 

9.8680837 

9.7939931 

9.7831108 

7 

338  19  59.5 

1  35   8.6 

0  45.6 

3  81  57.9 

0  49.7 

9.8619436 

9.7719908 

9.7606890 

11 

344  40  43.3 

1  35  13.4 

+  0    6.0 

-  3  83  34.9 

-  0    5.5 

9.8617713 

9.7490189 

9.7371550 

15 

351    1  47.0 

1  35  18.6 

-  0  33.9 

3  88  43.4 

+  0  31.8 

9.8615686 

9.7850337 

9.7186494 

19 

357  S3  13.0 

1  35  94.0 

1  13.1 

3  19  80.7 

1    8.8 

9.8613383 

9.7000051 

9.6871031 

83 

3  44  59.1 

1  35  90.6 

1  46.9 

3  13  33.0 

1  45.1 

9.8610839 

9.6739459 

9.6605456 

87 

10    7    9.1 

1  35  35.4 

3  16.5 

3    5  19.8 

9  90.3 

9.8608054 

9.6469143 

9.6330697 

31 

16  89  43.7 

1  35  41.4 

-  3  39.3 

-  3  54  49.7 

4-9  53.0 

9.6605093 

9.6190344 

9.6048368 

Not.   4 

88  53  40.6 

1  35  47.6 

3  54.3 

8  48    8.9 

3  95.5 

9.8601983 

9.5905091 

9.5760964 

8 

89  16    3.4 

1  35  53.0 

3    0.7 

8  87  86.3 

3  54.6 

9.8598763 

9.5616517 

9.5473407 

18 

35  39  58.0 

1  36   0.4 

3  58.3 

3  10  58.3 

4  90.0 

9.8595471 

9.5389439 

9.5186594 

16 

43    4    6.7 

1  36    7.1 

3  46.8 

158  39.0 

4  44.1 

9.8593149 

9.5051055 

9.4918199 

80 

48  88  48.4 

1  36  13.0 

-  3  87.0 

-  1  33  59.6 

+  5    3.8 

9.8588839 

9.4791599 

9.4673014 

84 

54  53  57.9 

1  36  90.0 

1  59.9 

1  13    6.6 

5  JO  8 

9.8585583 

9.4564361 

9.4467608 

88 

61  19  35.5 

1  36  98.0 

1  86.7 

0  50  31.4 

5  31.8 

9.8583483 

9.4384698 

9.4317464 

Dee.    8 

67  45  41.8 

1  36  35.9 

0  49.1 

0  37  54.3 

5  38.7 

9.8579398 

9.4367494 

9.4836030 

6 

74  18  17.1 

)  36  49.4 

-  0    9.0 

-0    5    4.1 

5  43.9 

9.8570547 

9.4833866 

9.4831390 

10 

80  39  81.3 

1  36  40.6 

+  0  31.6 

+  0  17  51  6 

5  49.4 

9.8573907 

9.4358067 

9.4303543 

14 

87    6  54.0 

1  36  56.6 

+  1  10.7 

+  0  40  35.3 

+  5  37.9 

9.8571514 

9.4366507 

9.4445491 

18 

93  34  54.5 

1  37   3.4 

1  46.3 

1    3  49.4 

5  97.7 

9.8569398 

9.4538778 

9.4044494 

88 

100    3  31.4 

1  37   9.8 

3  16.3 

1  34  16.7 

5  13.9 

9.8567586 

9.4760719 

9.4885583 

86 

106  38  13.9 

1  37  15.7 

3  39.6 

1  44  40.4 

4  56.0 

9.8566101 

9.5017389 

9.5154301 

30 

113    186.7 

1  3T90.9 

3  54.7 

3    3  44.6 

4  34.9     9.8564964 

9.5894859 

9.5437967 

34 

119  30  59.8 

1  37  95.9 

+  3    0.8 

+  3  31  14.1 

+  4   8.9-j  9.8564188 

9.5583487 
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MARS. 

GREENWICH  MEAN  NOON 

Bate. 

Heliocentrio 

Longitude, 

Mean  Equinox 

of  Date. 

Daily 
Motion. 

Redaction 

to 

Orbit. 

Heliocentrio 
Latitude. 

Daily 
Motion. 

Logarithm 

Radios 
Vector. 

Logarithm  of  Distance  from 

Earth— 

* 

At  Date. 

At  Interme- 
diate Date. 

Jan.    0 

O         I        II 

97  42  26.8 

/    // 
98  38.10 

+  53.3 

O        1        II 

+ 1  23  63.5 

+  36.35 

0.2022752 

9.7873327 

9.7905076 

4 

99  36  40.9 

28  99.01 

52.8 

1  26  15.7 

34.75 

0.2034432 

9.7943658 

9.7987022 

8 

101  30  19.2 

98  90.15 

51.9 

1  26  31.5 

33.14 

0.2045807 

9.8035489 

9.8068757 

12 

103  23  22.6 

98  11.56 

50.8 

1  30  40.8 

31.69 

0.2056868 

9.8146513 

9.8208419 

16 

105  15  52.1 

98    3.97 

49.6 

1  32  43.6 

99.89 

0.2067606 

9.8274122 

9.8343263 

90 

107    7  49.1 

97  55.30 

+  48.1 

+ 1  34  39.9 

+  98.96 

0.2078014 

9.8415481 

9.8490406 

24 

108  59  14.9 

97  47.61 

46.4 

1  36  29.7 

96.63 

0.2088084 

9.8567675 

9.8646945 

28 

110  50  10.4 

97  40.19 

44.5 

1  38  13.0 

95.00 

0.2097809 

9.8727892 

9.8810214 

Feb.    1 

112  40  36.8 

97  33.08 

42.5 

1  39  49.7 

93.36 

0.2107185 

9.8893635 

9.8977911 

5 

114  30  35.4 

97  96.97 

40.3 

1  41  19.9 

91.79 

0.2116204 

9.9062822 

9.9148168 

9 

116  20    7.4 

97  19.75 

+  37.9 

+  1  42  43.5 

+  90.09 

0.2124862 

9.9233771 

9.9319469 

13 

118    9  13.9 

97  13.53 

35.3 

1  44    0.6 

18.46 

0.2133150 

9.9405114 

9.9490569 

17 

119  57  56.0 

97    7.61 

32.7 

1  45  11.1 

16.83 

0.2141066 

9.9575701 

9.9600383 

21 

121  46  15.1 

97    9.00 

30.0 

1  46  15.2 

15.91 

0.2148605 

9.9744507 

9.9827977 

25 

123  34  12.4 

96  56.70 

27.0 

1  47  12.9 

13.58 

0.2155763 

9.9910710 

9.9992628 

Mar.   1 

125  21  49.1 

96  51.69 

+  24.0 

+ 1  48    4.0 

+  11.94 

0.2162535 

0.0073671 

0.0153797   . 

5 

127    9    6.3 

96  46.97 

21.0 

1  48  48.4 

10.31 

0.2168918 

0.0232978 

0.0311192 

9 

128  56    5.2 

96  49.56 

17.9 

1  49  26.4 

6.70 

0.2174910 

0.0388416 

0.0464632 

13 

130  42  47.1 

96  38.47 

14.7 

1  49  58.0 

7.1J 

0.2180506 

0.0539830 

0.0613997 

17 

132  29  13.3 

98  34.67 

11.5 

1  60  23.3 

5.59 

0.2185704 

0.06871 14 

0.0759164 

21 

134  15  24.8 

96  31.15 

+    8.2 

4- 1  50  42.2 

+    3.93 

0.2190501 

0.0830134 

0.0900012 

25 

136    1  22.8 

96  97.94 

4.9 

1  50  54.8 

9.34 

0.2194894 

0.0968787 

0.1036458 

29 

137  47    8.7 

96  95.09 

+    1.6 

1  51    0.9 

+    0.76 

0.2198882 

0.1103030 

0.1168510 

April  2 

139  32  43.4 

96  99.40 

-    1.7 

1  51    0.6 

-    0.80 

0.2202462 

0.1232910 

0.1296246 

6 

141  18    8.3 

98  90.10 

5.0 

1  50  54.5 

9.36 

0.2205634 

0.1358533 

0.1419785 

10 

143    3  24.6 

96  18.09 

-    8.3 

+  1  50  41.9 

-    3.99 

0.2208396 

0.1480020 

0.1539249 

14 

144  48  33.4 

96  16.37 

11.5 

1  50  23.1 

5.47 

0.2210745 

0.1597478 

0.1654711 

18 

146  33  36.0 

96  14.96 

14.7 

1  49  58.2 

7.00 

0.2212680 

0.1710953 

0.1766209 

22 

148  18  33.5 

96  13.85 

17.8 

1  49  27.1 

6.59 

0.2214203 

0.1820486 

0.1873792 

26 

150    3  27.2 

96  13.03 

20.9 

1  48  50.0 

10.04 

0.2215312 

0.1926135 

0.1977530 

30 
May    4 

151  46  16.2 

%  F#l     Aft           Jh?    »% 

96  19.50 

-23.9 

+ 1  48    6.8 

-  11.55 

0.2216005 

4V      ^^^V  M   ./%V^^%   A 

0.2027994 

0.2077546 

153  33    7.6 

96  19.96 

26.8 

1  47  17.6 

13.05 

0.2216284 

0.2126206 

0.2173993 

8 

155  17  56.7 

96  19.31 

29.7 

1  46  22.4 

14.55 

0.2216148 

0.2220924 

0.2267011 

12 

157    2  46.6 

96  19.67 

32.3 

1  45  21.2 

16.03 

0.2215596 

0.2312262 

0.2356684 

16 

158  47  38.5 

96  13.35 

34.8 

1  44  14.1 

17.50 

0.2214627 

0.2400286 

0.2443074 

20 

160  32  33.8 

96  14.35 

-37.3 

+  1  43    1.2 

-  18.95 

0.2213245 

0.2485053 

0.2526226 

24 

162  17  33.7 

96  15.63 

39.6 

1  41  42.5 

90.40 

0.2211450 

0.2566604 

0.2006200 

•   28 

164    2  39.2 

96  17.19 

41.8 

1  40  18.0 

91.84 

0.2209241 

0.2645029 

0.2683106 

June  1 

165  47  51.5 

96  19.04 

43.8 

1  38  47.8 

23.96 

0.2206620 

0.2720446 

0.2757064 

5 

167  33  11.9 

96  91.90 

45.7 

1  37  12.0 

94.67 

0.2203589 

0.2792976 

0.2828194 

9 

169  18  41.5 

96  93.66 

47.3 

1  35  30.4 

96.07 

0.2200148 

0.2862726 

0.2896577 

13 

171    4  21.6 

96  96.49 

-48.8 

+ 1  33  43.4 

-97.46 

0.2196296 

0.2929754 

0.2962259 

17 

172  50  13.3 

96  99.49 

50.1 

1  31  50.8 

98.84 

0.2192043 

0.2994097 

0.3025271 

21 

174  36  17.9 

96  39.66 

51.1 

1  29  52.7 

30.90 

0.2187365 

0.3055787 

0.3085653 

25 

176  22  36.6 

96  36.54 

52.1 

1  27  49.2 

31.55 

0.2182326 

0.3114880 

0.3143482 

29 

178    9  10.6 

96  40.50 

53.0 

1  25  40.3 

39.88 

0.2176867 

0.3171471 

0.3196860 

July   3 

179  56    1.0 

96  44.76 

-53.5 

+ 1  23  26.2 

-34.19 

0.2171011 

0.3225659 
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• 

MARS. 

GREENWICH  MEAN  NOON 

• 

1 

Date. 

Heliocentric 

Longitude, 

Moan  Equinox 

of  Date. 

Daily 
Motion. 

Reduction 

to 

Oibit. 

HeHoeeotrio 
Latitude. 

Dally 
Motion. 

Logarithm 

of 

Radios 

Voctor. 

Logarithm  of  Distance  from 
Earth— 

At  Date. 

At  Interme- 
diate Date. 

July   3 

o      /       /< 

179  56    1.0 

96  44.76 

// 
-53.5 

Oil' 

+  1  23  26.2 

-  34.19 

0.2171011 

0.3225659 

0.3251877 

7 

181  43    9.1 

96  49.38 

53.8 

1  21    6.8 

35.49 

0.2164762 

0.3277523 

0.3302605 

11 

183  30  36.0 

96  54.19 

53.9 

1  18  42.3 

36.76 

0.2158126 

0.3327125 

0.3351081 

15 

185  18  23.0 

96  59.38 

53.8 

1  16  12.7 

38.09 

0.2151100 

0.3374475 

0.3397310 

19 

187    6  31.4 

97    4.88 

53.5 

1  13  38.1 

39.37 

0.2143693 

0.3419592 

0.3441326 

23 

188  55    2.4 

97  10.66 

-53.0 

+  1  10  58.5 

-40.50 

0.2135907 

0.3462518 

0.3483178 

87 

190  43  57.1 

97  16.73 

52.3 

1    8  14.1 

4170 

0.2127748 

0.3503319 

0.3522949 

31 

192  33  16.6 

97  93.11 

51.2 

1    5  24.9 

49.88 

0.2119219 

0.3542076 

0.3560710 

Aug.  4 

194  23    2.4 

97  99.81 

50.0 

1    2  31.1 

44.03 

0.2110327 

0.3578860 

0.3596529 

8 

196  13  15.6 

97  36.89 

48.7 

0  59  32.7 

45.16 

0.2101077 

0.3613715 

0.3630423 

12 

198    3  57.4 

97  44.19 

-47.2 

+  0  56  29.8 

-46.97 

0.2091475 

0.3646653 

0.3662405 

16 

199  55    9.0 

97  51.71 

45.4 

0  53  22.5 

4^.35 

0.2081526 

0.3G77681 

0.3692485 

20 

201  46  51.5 

97  59.58 

43.5 

0  50  11.0 

48.39 

0.2071237 

0.3706822 

0.3720699 

24 

203  39    6.0 

98    7.76 

41.3 

0  46  55.4 

49.40 

0.2060615 

0.3734124 

0.3747104 

28 

205  31  53.9 

98  16.96 

38.9 

0  43  35.8 

50.99 

0.2049668 

0.3759650 

0.3771772 

Sept.  1 

207  25  16.5 

98  95.07 

-36.4 

+  0  40  12.3 

-51.34 

0.2038404 

0.3783475 

0.3794761 

5 

209  19  14.9 

98  34.14 

33.7 

0  36  45.1 

59.94 

0.2026832 

0.3805634 

0.3816095 

9 

211  13  50.0 

98  43.48 

30.9 

0  33  14.4 

53.11 

0.2014961 

0.3826141 

0.3835772 

13 

213    9    3.1 

98  53.19 

27.8 

0  29  40.2 

53.95 

0.2002739 

0.3844991 

0.3853798 

17 

215    4  55.4 

99    3.05 

24.6 

0  26    2.8 

54.74 

0.1990356 

0.3862197 

0.3870194 

21 

217    1  27.9 

99  13.96 

-21.3 

+  0  22  22.3 

-55.48 

0.1977643 

0.3877797 

0.3885015 

25 

218  58  41.8 

99  93.75 

17.8 

0  18  39.0 

56.16 

0.1964673 

0.3891854 

0.3898322 

20 

220  56  38.3 

99  34.51 

14.3 

0  14  53.0 

56.80 

0.1951458 

0.3904425 

0.3910172 

Oct.    3 

222  55  18.3 

99  45.51 

10.7 

0  It    4.6 

57.37 

0.1938007 

0.3915561 

0.3920503 

7 

224  54  42.7 

99  56.78 

7.0 

0    7  14.0 

57.90 

.0.1924333 

0.3925265 

0.3929579 

11 

226  54  52.8 

30    8.39 

-   3.3 

+  0    3  21.4 

-58.38 

0.1910451 

0.3933537 

0.3937142 

15 

228  55  49.6 

30  90.07 

+   0.5 

-0    0  33.1 

68.79 

0.1896375 

0.3940393 

0.3943295 

19 

230  57  33.7 

30  39.09 

4.4 

0    4  29.0 

59.19 

0.1882121 

0.3945857 

v.«Rf4ouo4 

23 

233    0    6.1 

30  44.99 

8.2 

0    8  26.1 

59.40 

0.1867704 

0.3949986 

0.3951571 

27 

235    3  27.8 

30  56.66 

12.0 

0  12  24.2 

59.60 

0.1853139 

0.3952844 

0.3953811 

31 

237    7  39.7 

31    9.39 

+  15.7 

-  0  16  22.9 

-59.71 

0.1838443 

0.3954475 

0.3954840 

Nov.   4 

239  12  42.6 

31  99.15 

19.4 

0  20  21.9 

59.76 

0.1823635 

0.3954906 

0.3954673 

8 

241  18  37.1 

31  35.19 

23.0 

0  24  21.0 

59.79 

0.1808734 

0.3954141 

0.3953309 

12 

243  25  23.8 

31  48.95 

26.5 

0  28  19.8 

59.59 

0.1793756 

0.3952179 

0.3950758 

16 

245  33    3.3 

39    1.54 

30.0 

0  32  17.7 

59.96 

0.1778722 

0.3949051 

0.3947066 

20 

247  41  36.2 

39  14.99 

+  33.3 

-  0  36  14.6 

-59.06 

0.1763654 

0.3944814 

0.3942301 

24 

249  51    3.2 

39  98.54 

36.4 

0  40  10.2 

58.67 

0.1748573 

0.3939534 

0.3936520 

28 

252    1  24.6 

39  49.16 

39.3 

0  44    4.0 

58.16 

0.1733500 

0.3933266 

0.3929772 

Deo.   2 

254  12  40.6 

39  55.84 

42.0 

0  47  55.5 

67.54 

0.1718457 

0.3926040 

0.3922072 

6 

256  24  51.4 

33    9.57 

44.4 

0  51  44.3 

56.89 

0.1703469 

0.3917871 

0.3913434 

10 

258  37  57.2 

33  93.34 

46.7 

0  55  30.1 

56.09 

0.1688556 

0.3908761 

0.3903860 

14 

260  51  58.1 

33  37.11 

+  48.6 

-0  59  125 

-55.11 

0.1673749 

0.3898737 

0.3893400 

18 

263    6  54.1 

33  50.86 

50.3 

1    2  51.0 

54.08 

0.1659068 

0.3887857 

0.3882117 

22 

265  22  45.0 

34    4.57 

51.7 

1    6  25.0 

59.90 

0.1644540 

0.3876188 

0.3870079 

26 

2G7  39  30.6 

34  16.90 

52.8 

1    9  54.2 

51.09 

0.1630190 

0.3863794 

0.3857338 

30 

269  57  10.5 

34  31.79 

53.5 

1  13  18.0 

50.94 

0.1616045 

0.3850715 

0.3843027 

34 

272  15  44.3 

34  45.14 

+  53.9 

- 1  16  36.1 

-48.75 

0.1602134 

0.3836972 

17 
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JUPITER. 

1 

GREENWICH  MEAN  NOON 

• 

1 

!     Date. 

■ 

Heliocentric 

Longitude, 

Mean  Equinox 

of  Date. 

Daily 
Motion. 

Reduction 

TO 

Orbit. 

Heliocentric 
Latitude. 

Dnily 
Motion. 

Logarithm 

Radius 
Vector. 

Logarithm  of  Distance  from 
Earth— 

At  Date. 

At  Interme- 
diate Date. 

Jan.    0 

O         /         // 

55  28    G.2 

5  99.45 

// 
-  27.1 

O       i       n 

-  0  54  21.9 

+   5.39 

0.6997736 

0.6398452 

0.6424768 

4 

55  49  35.6 

5  93.39 

27.1 

0  54    0.6 

5.35 

0.6998605 

0.6451556 

0.6478775 

8 

56  11    4.8 

5  99.19 

27.1 

0  53  39.1 

5.  JB 

0.6999480 

0.6506375 

0.6534314 

12 

56  32  33.3 

5  93.06 

27.0 

0  53  17.5 

5.41 

0.7000361 

0.6562548 

0.6591033 

16 

56  54     1.3 

5  91.99 

27.0 

0  52  55.8 

5.44 

0.7001246 

0.6619728 

0.6648593 

20 

57  15  28.7 

5  91.79 

-  27.0 

-  0  52  34.0 

4-   5.47 

0.7002138 

0.6677581 

0.6706656 

24 

57  36  55.6 

5  91.66 

27.0 

0  52  12.0 

5.ft) 

0.7003036 

0.6735771 

0.6764893  | 

28 

57  58  22.0 

5  91.53 

26.9 

0  51  49.9 

5.53 

0.7003939 

0.6793984 

0.6823013 

Feb.    1 

58  19  47.9 

5  91.40 

26.9 

0  51  27.7 

5.56 

0.7004848 

0.6851946 

0.6880758 

5 

56  41  13.2 

5  91.96 

26.8 

0  51     5.4 

5.59 

0.7005762 

0.6909419 

0.6937907 

9 

59    2  38.0 

5  91.19 

-  26.8 

-  0  50  43.0 

+   5.69 

0.7006681 

0.6966196 

0.6994263 

13 

59  24    2.2 

5  90.96 

26.7 

0  50  20.5 

5.64 

0.7007605 

0.7022082 

0.7049631 

17 

59  45  25.8 

5  90.84 

26.6 

0  49  57.9 

5.67 

0.700&534 

0.7076887 

0.7103829 

21 

60    6  48.9 

5  90.70 

26.6 

0  49  35.2 

5.70 

0.7009468 

0.7130433 

0.7156682   j 

25 

60  28  11.4 

5  90.56 

26.5 

0  49  12.4 

5.79 

0.7010408 

0.7182553 

0.7208034    ! 

Mar.    1 

60  49  33.4 

5  90.49 

-  26.4 

-  0  48  49.5 

+   5.75 

0.7011353 

0.7233108 

0.7257767 

5 

61  10  54.8 

5  90.98 

26.3 

0  48  26.5 

5.77 

0.7012302 

0.7282001 

0.7305800 

9 

61  32  15.6 

5  90.14 

26.3 

0  48    3.4 

5.80 

0.7013257 

0.7329153 

0.7352048 

13 

61  53  35.9 

5  90.00 

262 

0  47  40.2 

5.89 

0.7014215 

0.7374476 

0.7396426   . 

17 

62  14  55.6 

5  19.86 

26.1 

0  47  16.9 

5.85 

0.7015178 

0.7417887 

0.7438851    \ 

21 

62  36  14.8 

5  19.79 

-  26.0 

-  0  46  53.4 

+   5.87 

0.7016146 

0.7459308 

0.7479251 

25 

62  57  33.4 

5  19.57 

25.9 

0  46  29.9 

5.89 

0.7017119 

0.7498670 

0.7517561 

29 

1 

63  18  51.4 

5  19.49 

25.8 

0  46    6.3 

5.99 

0.7018099 

0.7535921 

0.7553745 

April  2 

63  40    8  8 

5  19.97 

25.7 

0  45  42.6 

5.94 

0.7019083 

0.7571033 

0.7587782 

6 

64    1  25.6 

5  19.19 

25.6 

0  45  18.8 

5.96 

0.7020072 

0.7603989 

0.7619649 

10 

64  22  41.8 

5  18.97 

-  25.5 

-  0  44  54.9 

+   5.98 

0.7021067 

0.7634761 

0.7649321 

14 

64  43  57.4 

5  18.89 

25.4 

0  44  30.9 

6.00 

0.7022066 

0.7663325 

0.7676770 

18 

i 

65    5  12.4 

5  18.67 

25.3 

0  44    6.8 

6.03 

0.7023071 

0.7689648 

0.7701958 

22 

65  26  26.9 

5  18.59 

25.1 

0  43  42.6 

6.05 

0.7024081 

0.7713700 

0.7724871 

26 

65  47  40.7 

5  18.37 

25.0 

0  43  18.3 

6.07 

0.7025097 

0.7736470 

0.7745498 

]          30 

66    8  53.9 

5  18.99 

-  24.9 

-  0  42  53.9 

+   6.09 

0.7026118 

0.7754961 

0.7763858 

May    4 

66  30    6.5 

5  18.07 

24.8 

0  42  29.5 

6.11 

0.7027143 

0.7772184 

0.7779939 

1           8 

66  51  18.6 

5  17.99 

24.6 

0  42    5.0 

6.13 

0.7028172 

0.7787129 

0.7793752 

1 

12 

67  12  30.0 

5  17.77 

24.5 

0  41  40.4 

6.15 

0.7029205 

0.7799803 

0.7805282   ! 

» 

16 

67  33  40.8 

5  17.69 

24.3 

0  41  15.7 

6.17 

0.7030243 

0.7610184 

0.7814509 

20 

67  54  51.0 

5  17.46 

-  24.1 

-  0  40  50.9 

+  6.19 

0.7031284 

0.7818259 

0.7821436 

24 

68  16    0.5 

5  17.31 

23.9 

0  40  26.1 

6.91 

0.7032329 

0.7824038 

0.7826067 

28 

68  37    9.4 

5  17.15 

23.8 

0  40    1.2 

6.93 

0.7033378 

0.7827530 

0.7828426 

i June   1 

68  58  17.7 

5  17.00 

23.6 

0  39  36.2 

6.95 

0.7034431 

0.7828758 

0.7828524 

i           6 

1 

69  19  25.4 

5  16.84 

23.5 

0  39  11.1 

6.97 

0.7035489 

0.7827728 

0.7826369 

1                      » 

69  40  32.5 

5  16.69 

23.3 

0  38  45.9 

6.99 

0.7036550 

0.7824442 

0.7821949 

13 

70    I  39.0 

5  16.53 

-  23.2 

-  0  38  20.7 

+  6.31 

0.7037615 

0.7818889 

0.7815264 

17 

70  22  44.8 

5  16.38 

23.0 

0  37  55.4 

6.33 

0.7038685 

0.7811072 

0.7806316 

21 

70  43  50.0 

5  16.99 

22.8 

0  37  30.0 

6.35 

0.7039758 

0.7800996 

0.7795116 

25 

71    4  54:5 

5  16.06 

22.6 

0  37    4.5 

6.37 

0.7040835 

0.7788681 

0.7781694 

29 

71  25  58.4 

5  15.90 

22.4 

0  36  39.0 

6.39 

0.7041917 

0.7774157 

0.7766071 

July   3 

71  47    1.7 

5  15.75 

-  22.2 

-  0  36  13.4 

+   6.40 

0.7043003 

0.7757438 
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• 

• 

JUPITER. 

GREENWICH  MEAN  NOON 

• 

Date. 

Heliocentric 

Longitude, 

Mean  Equinox 

of  Date. 

Daily 
Motion. 

Beduotion 

to 

Orbit. 

Heliocentric 
Latitude. 

Daily 
Motion. 

Logarithm 

Badina 
Vector. 

Logarithm  of  Distance  from 
Earth— 

At  Date. 

At  Interme- 
diate Date. 

July   3 

Q         1         II 

71  47    1.7 

/     // 
5  15.75 

-  22.2 

Q        I        II 

-  0  36  13.4 

+  6.40 

0.7043003 

0.7757438 

0.7748259 

7 

72    8    4.4 

5  15.59 

22.0 

0  35  47.7 

6.49 

0.7044092 

0.7738533 

0.7728260 

U 

72  29    6.5 

5  15.43 

21.8 

0  35  22.0 

6.44 

0.7045185 

0.7717441 

0.7706079 

15 

72  50    7.9 

5  15.97 

21.6 

0  34  56.2 

6.46 

0.7046283 

0.7694172 

0.7681725 

19 

73  11    8.7 

5  15.11 

21.4 

0  34  30.3 

6.48 

0.7047385 

0.7668743 

0.7655230 

23 

73  32    8.8 

5  14.95 

-  21.2 

-0  34    4.4 

+  6.49 

0.7048490 

0.7641193 

0.7626635 

27 

73  53    8.2 

5  14.79 

21.0 

0  33  38.4 

6.51 

0.7049600 

0.7611562 

0.7595978 

31 

74  14    7.0 

5  14.63 

20.8 

0  33  12.4 

6.59 

0.7050712 

0.7679887 

0.7663293 

Aug.  4 

74  35    5.2 

5  14.47 

20.6 

0  32  46.3 

6.54 

0.7051828 

0.7546196 

0.7528601 

8 

74  56    2.7 

5  14.30 

20.4 

0  32  20.1 

6.56 

0.7052947 

0.7510510 

0.7491931 

12 

75  16  59.5 

5  14.14 

-  20.1 

-  0  31  53.8 

+  6.67 

0.7054070 

0.7472868 

0.7453331 

16 

75  37  55.7 

5  13.97 

19.9 

0  31  27.5 

6.58 

0.7055196 

0.7433325 

0.7412862 

20 

75  58  51.2 

5  13.80 

19.7 

0  31     1.1 

6.60 

0.7056325 

0.7391952 

0.7370606 

24 

76  19  46.1 

5  13.64 

19.5 

0  30  34.7 

6.61 

0.7057458 

0.7348836 

0.7326652 

28 

76  40  40.3 

5  13.47 

19.2 

0  30    6.3 

6.63 

0.7058595 

0.7304060 

0.7281073 

Sept.  1 

77    1  33.8 

5  13.30 

-  19.0 

-0  29  41.8 

+  6.64 

0.7059733 

0.7257702 

0.7233960 

5 

77  22  26.7 

5  13.14 

18.8 

0  29  15.2 

6.65 

0.7060874 

0.7209853 

0.7185398 

9 

77  43  18.9 

5  19.97 

18.6 

0  28  48.6 

6.67 

0.7062018 

0.7160610 

0.7135508 

13 

78    4  10.5 

5  18.81 

18.3 

0  28  22.0 

6.68 

0  7063166 

0.7110108 

0.7084433 

17 

78  25    1.4 

5  12.64 

18.1 

0  27  55.3 

6.69 

0.7064315 

0.7058505 

0.7032347 

21 

78  45  51.6 

5  19.48 

-   17.8 

-  0  27  28.5 

+   6.70 

0.7065467 

0.7005960 

0.6979428 

25 

79    6  41.2 

5  12.31 

17.6 

0  27    1.7 

6.71 

0.7066620 

0.6952714 

0.6925864 

29 

79  27  30.1 

5  19.14 

17.3 

0  26  34.9 

6.79 

0.7067775 

0.6898897 

0.6871842 

Oct.    3 

79  48  18.3 

5  11.97 

17.1 

0  26    8.0 

6.73 

0.7068934 

0.6844728 

0.6817585 

7 

80    9    5.9 

5  11.80 

16.8 

0  25  4J.1 

6.74 

0.7070097 

0.6790443 

0.6763338 

11 

80  29  52.8 

5  11.63 

-  16.5 

-0  25  14.1 

+  6.75 

0.7071262 

0.6736306 

0.6709384 

15 

80  50  39.0 

5  11.46 

16.2 

0  24  47.1 

6.76 

0.7072431 

0.6682618 

0.6656039 

19 

81  11  24.5 

5  11.29 

16  0 

0  24  20.1 

6.77 

0.7073602 

0.6629695 

0.6603625 

23 

81  32    9.3 

5  11.12 

15.7 

0  23  53.0 

6.78 

0.7074776 

0.6577872 

0.6562475 

27 

81  52  53.5 

5  10.95 

15.5 

0  23  25.9 

6.79 

0.7075953 

0.6627476 

0.6502916 

31 

82  13  37.0 

5  10.78 

~  15.2 

-  0  22  58.7 

+  6.80 

0.7077132 

0.6478844 

0.6455301 

Nov.  4 

82  34  19.8 

5  10.61 

15.0 

0  22  31.5 

6.81 

0.7078314 

0.6432338 

0.6410005 

8 

82  55    1.9 

5  10.44 

14.7 

0  22    4.3 

6.89 

0.7079497 

0.6388350 

0.6367425 

12 

83  15  43.3 

5  10.27 

14.4 

0  21  37.0 

6.83 

0.7080683 

0.6347279 

0.6327964 

16 

83  36  24.1 

5  10.10 

14.1 

0  21    9.7 

6.84 

0.7081872 

0.6309524 

0.6292004 

20 

83  57    4.2 

5    9.93 

-  13.8 

-  0  20  42.4 

+  6.84 

0.7083061 

0.6275450 

0.6299899 

24 

84  17  43.6 

5    9.76 

13.5 

0  20  15.0 

6.85 

0.7084252 

0.6245391 

0.6231964 

28 

84  38  22.3 

5    9.59 

13.2 

0  19  47.6 

6.86 

0.7085445 

0.6219648 

0.6208483 

Dec    2 

84  59    0.4 

5    9.49 

12.9 

0  19  20.2 

6.87 

0.7086639 

0.6198505 

0.6189747 

6 

85  19  37.8 

5    9.95 

12.7 

0  18  52.7 

6.67 

0.7087837 

0.6182235 

0.6175997 

10 

85  40  14.5 

5    908 

12.4 

0  18  25.2 

6.88 

0.7089037 

0.6171054 

0.6167425 

14 

86    0605 

5    8.91 

-  12.1 

-  0  17  67.7 

+   6.88 

0.7090239 

0.6165123 

0.6164155 

18 

86  21  25.8 

5    8.74 

11.8 

0  17  30.2 

6.89 

0.7091444 

0.6164522 

0.6166219 

22 

86  42    0.4 

6    8.57 

11.5 

0  17    2.7 

6.69 

0.7092651 

0.6169248 

0.6173595 

26 

87    2  34.3 

5    8.40 

11.2 

0  16  35.2 

6.90 

0.7093858 

0.6179249 

0.6186193 

30 

87  23    7.5 

5    8.93 

10.9 

0  16    7.6 

6.90 

0.7095067 

0.6194424 

0.6203906 

34 

87  43  40.1 

5    8.06 

-  10.6 

-  0  15  40.0 

+  6.90 

0.7096278 

0.6214630 
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- 

1 
1 

t 

GREENWICH  MEAN  NOON 

> 

Date. 

Heliocentric 
Longitude, 

Daily 

Reduction 
to 

Heliocentric 

Daily 

Logarithm 
of 

Logarithm  of  Distance  from 
Earth— 

Moan  Equinox 
of  Date. 

Motion. 

Orbit. 

Latitude. 

Motion. 

Radins 
Vector. 

At  Date. 

At  Interne- ' 
dlateDate.  1 

1 

i 
Jan.    0 

O         /         // 

41    7    9.8 

9    9.68 

/     // 
-  0  58.6 

O        /        // 

-  2  21  25.8 

+    1.78 

0.9640177 

0.9414200 

0.9429180  ' 

!            4 

41  15  48.5 

9    9.09 

0  59.0 

2  21  18.7 

1.79 

0.9639727 

0.9444338 

0.9459657 

!            8 

41  24  27.3 

9    9.79 

0  50.4 

2  21  11.5 

1.81 

0  0639278 

0.9475114 

0.9490690 

12 

41  33    6.2 

9    9.75 

0  59.7 

2  21    4.2 

1.89 

0  9638830 

0.9506363 

0.9522114 

16 

41  41  45.2 

9    9.77 

1    0.1 

2  20  56.9 

1.84 

0.9638383 

0.9537921 

0.9553762 

20 

41  50  24.4 

9    9.80 

-  1    0.5 

-  2  20  49.5 

+   1.85 

0.9637936 

0.9569618 

0.9565467  j 

24 

41  59    3.7 

9    9.93 

I    0.9 

2  20  42.1 

1.86 

0.9637490 

0.9601289 

0.9617064 

28 

42    7  43.1 

9    9.86 

I    1.3 

2  20  34.6 

1.87 

0.9637045 

0.9632773 

0.9648398 

Feb.    1 

42  16  22.6 

9    9.68 

1     1.7 

2  20  27.1 

1.89 

0.9636601 

0.9663926 

0.9679337 

5 

42  25    2.2 

9    9.91 

1    2.0 

2  20  19.5 

1.90 

0.9636158 

0.9694619 

0.9709757 

9 

42  33  41.9 

9    9.93 

-  1    2.4 

-2  20  11.9 

+   1.91 

0.9635715 

0.9724737 

0.9739544 

13 

42  42  21 .6 

9    9.96 

1    2.8 

2  20    4.2 

1.93 

0.9635273 

0.9754162 

0.9768581 

■ 

17 

42  51     1.5 

9    9.98 

1    3.2 

2  19  56.5 

1.94 

0.9634832 

0.9782786 

0.9796760  1 

21 

42  59  41.5 

9  10.01 

1    3.5 

2  19  48.7 

1.98 

0.9634391 

0.9810491 

0.9623967  1 

25 

43    8  21.6 

9  10.03 

1    3.9 

2  19  40.6 

1.97 

0.9633951 

0.9837180 

0.9850117 

Mar.    1 

43  17    1.8 

9  10.06 

-  1    4.3 

-  2  19  32.9 

+   1.98 

0.9633512 

0.9862768 

0.9875125 

5 

43  25  42.0 

9  10.08 

1    4.6 

2  19  24.9 

9.00 

0.9633074 

0.9887182 

0.9898930  ' 

9 

43  34  22.4 

9  10.11 

1     5.0 

2  19  16.9 

9.01 

0.9632637 

0.9910362 

0.9921470 

13 

43  43    2.9 

9  10.13 

1     5.4 

2  19    8.8 

9.03 

0.9632201 

0.9932246 

0.9942682  . 

17 

43  51  43.5 

9  10.16 

1    5.7 

2  19    0.7 

9.04 

0.9631765 

0.9952771 

0.9962505  ; 

21 

44    0  24.1 

9  10.18 

-  1    6.1 

-2  18  52.5 

+   9.05 

0.9631330 

0  9971877 

0.9960882  ' 

25 

44    9    4.9 

9  10.91 

1    6.4 

2  18  44.2 

9  07 

0.9630896 

0.9989515 

0.9997768 

29 

44  17  45.8 

9  10.93 

1    6.8 

2  18  35.9 

9.08 

0.9630463 

1.0005641 

1.0013131 

April  2 

44  26  26.8 

9  10.96 

1     7.1 

2  18  27.6 

9.10 

0.9630031 

1.0020232 

1.0026944 

6 

44  35    7.9 

9  10.98 

1    7.5 

2  18  19.1 

9.11 

0.9629600 

1.0033268 

1.0039194 

1 

10 

44  43  49.1 

9  10.31 

-  1    7.8 

-2  18  10.7 

+  9  19 

0.9629169 

1.0044723 

1.0049850 

i      u 

44  52  30.4 

9  10.33 

1    8.2 

2  18    2.1 

9.14 

0.9628739 

1.0054573 

1.0058888 

1          18 

45    1  11.8 

9  10.36 

1    8.5 

2  17  53.6 

9.15 

0.9628310 

1.0062793 

1.0066283 

22 

45    9  53.3 

9  10.38 

1    8.9 

2  17  44.9 

9.17 

0.9627882 

1.0069360 

1.0072023 

i         m 

45  18  34.9 

9  10.41 

1    9.2 

2  17  36.3 

9.18 

0.9627455 

1.0074271 

1.0076106  \ 

;          30 

45  27  16.6 

9  10.43 

-  1    9.6 

-  2  17  27.5 

+  9.19 

0.9627029 

1.0077529 

1.0078539 

May    4 

45  35  56.3 

9  10.46 

1    9.9 

2  17  18.8 

9.90 

6.9626604 

1.0079137 

1.0079325 

1            8 

45  44  40.2 

9  10.48 

1  J  0.3 

2  17    9.9 

9.99 

0.9626180 

1.0079101 

1.0078463 

12 

45  53  22.2 

9  10.51 

1  10.6 

2  17    1.0 

9.93 

0.9625756 

1.0077412 

1.0075948 

16 

46    2    4.3 

9  10.53 

1  11.0 

2  16  52.1 

9.95 

0.9625333 

1.0074073 

1.0071786 

20 

46  10  46.5 

9  10.56 

-  1  11.3 

-  2  16  43.0 

+  9.96 

0.9624911 

1.0069089 

1.0065984 

24 

46  19  28.8 

9  10.58 

1  11.6 

2  16  34.0 

9.97 

0.9624490 

1.0062475 

1.0058563 

28 

46  28  11.2 

9  10.61 

1  12.0 

2  16  24.9 

9.99 

0.9624070 

1.0054253 

1.0049550 

| June   1 

46  36  53.7 

9  10.63 

1  12.3 

2  16  15.7 

9.30 

0.9623651 

1.0044453 

1.0038969 

I            5 

46  45  36.3 

9  10.66 

1  12.6 

2  16    6.5 

9.31 

0.9623233 

1.00330JH5 

1.0026838 

i 

9 

46  54  19.0 

9  10.68 

1  12.9 

2  15  57.2 

9.99 

0.9622817 

1.0020198 

1.0013179 

1 

i          13 

47    3    1.7 

9  10.71 

-  1  13.3 

-2  15  47.9 

+  9.33 

0.9622402 

1.0005784 

0.9996013 

17 

47  11  44.6 

9  10.73 

I  13.6 

2  15  38.5 

9.35 

0.9621987 

0.9989875 

0.9981372 

21 

47  20  27.6 

9  10.76 

1  13.9 

2  15  29.1 

9.36 

0.9621573 

0.9972513 

0.9963302 

25 

47  29  10.7 

9  10.78 

1  14.2 

2  15  19.6 

9.38 

0.9621160 

0.9953745 

0.9943851 

29 

47  37  53.9 

9  10.81 

1  14.5 

2  15  10.1 

9.39 

+   9.40  1 

0.9620749 

0.9933623 

0.9923069 

ljuly    3 

47  46  37.1 

9  10.83 

-  1  14.9 

-  2  15    0.5 

0.9020339  ; 

0.9912195 
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SATURN 

GREENWICH  MEAN  NOON 

• 

Date. 

Heliocentric 

Longitude, 

Mean  Equinox 

of  Date. 

Daily 
Motion. 

Reduction 

to 

Orbit. 

Heliooentrlo 
Latitude. 

Daily 
Motion. 

Logarithm 

Radius 
Vector. 

Logarithm  of  Distance  from 
Earth— 

At  Date. 

At  Interme- 
diate Date. 

July   3 

O         I         II 

47  46  37.1 

2  10.83 

/     // 
-  1  14.9 

O         1         II 

-  2  15    0.5 

+  9.40 

0.9620339 

0.9912195 

0.9901003 

7 

47  55  20.4 

9  10.85 

1  15.2 

2  14  50.9 

9.49 

0.9619929 

0.9889502 

0.9877696 

11 

48    4    3.9 

9  10.88 

1  15.5 

2  14  41.2 

9.43 

0.9619520 

0.9865593 

0.9853202 

15 

48  12  47.5 

3  10.90 

1  15.8 

2  14  31.4 

9.45 

0.9619112 

0.9840531 

0.9827588 

19 

48  21  31.2 

9  10.93 

1  16.1 

2  14  21.6 

9.46 

0.9618706 

0.9814383 

0.9800928 

23 

48  30  14.9 

9  10.95 

-  1  16.4 

-2  14  11.7 

+  9.47 

0.9618301 

0.9787233 

0.9773310 

27 

48  38  58.7 

9  10.97 

1  16.7 

2  14    1.8 

9.49 

0.9617896 

0.9759168 

0.9744818 

i      3l 

48  47  42.6 

9  10.99 

1  17.0 

2  13  51.8 

9.50 

0.9617492 

0.9730271 

0.9715536 

Aug.   4 

48  56  26.6 

9  1J.09 

1  17.3 

2  13  41.8 

9.52 

0.9617089 

0.9700625 

0.9685550 

8 

49    5  10.7 

9  11.04 

1  17.6 

2  13  31.7 

9.53 

0.9616687 

0.9670326 

0.9654963 

12 

49  13  55.0 

9  11.06 

-  1  17.9 

-2  13  21.5 

+  9.54 

0.9616286 

0.S639474 

0.9623877 

;     i6 

49  22  39.3 

9  11.08 

1  18.2 

2  13  11.3 

9.56 

0.9615886 

0.9608187 

0.9592421 

1          20 

49  31  23.7 

9  11.11 

1  18.5 

2  13    1.1 

9.57 

0.9615487 

0.9576597 

0.9560732 

24 

49  40    8.2 

9  11.13 

1  16.8 

2  12  50.8 

9.58 

0.9615089 

0.9544841 

0  9528941 

26 

49  48  52.7 

9  11.16 

1  19.1 

2  12  40.4 

9.59 

0.9614693 

0.9513048 

0.9497180 

jSept.  1 

49  57  37.3 

9  11.18 

-  1  19.4 

-2  12  30.0 

+  9.61 

0.9614297 

0.9481354 

0.9465587 

1           5 

'    50    6  22.1 

9  11.90 

1  19.6 

2  12  19.6 

9.69 

0.9613902 

0.9449698 

0.9434309 

t           9 

50  15    7.0 

9  11.23 

I  19.9 

2  12    9.1 

9.64 

0.9613508 

0.9418838 

0.9403509 

i          13 

50  23  52.0 

9  11.95 

1  20.2 

2  11  58.5 

9.65 

0.9613115 

0.9388342 

0.9373358 

17 

50  32  37.0 

9  11.98 

1  20.5 

2  1 1  47.8 

9.66 

0.9612723 

0.9358582 

0.9344035 

21 

50  41  22.1 

9  11.30 

-  1  20.8 

-2  11  37.2 

+  9.67 

0.9612333 

0.9329737 

0.9315710 

25 

50  50    7.3 

9  11.39 

1  21.0 

2  11  26.4 

9.69 

0.9611943 

0.9301975 

09288550 

29 

50  58  52.6 

9  11.34 

1  21.3 

2  11  15.7 

9.70 

0.9611554 

0.9275457 

0.9262716 

Oct.    3 

51    7  38.0 

9  11.37 

1  21.6 

2  11    4.9 

9.71 

0.9611166 

0.9250347 

0.9238372 

7 

51  16  23.6 

9  11.39 

1  21.8 

2  10  54.0 

9.79 

0.9610779 

0.9226814 

0.9215692 

i 

11 

51  25    9.2 

9  11.41 

-  1  22.1 

-  2  10  43.1 

+   9.74 

0.9610394 

0.9205030 

0.9194849 

15 

51  33  54.9 

9  11.43 

1  22.4 

2  10  32.1 

9.75 

0.9610009 

0.9185168 

0.9176007 

19 

51  42  40.7 

9  11.45 

1  22.6 

2  10  21.1 

9.77 

0.9609625 

0.9167380 

0.9169306 

23 

51  51  26.6 

9  11.48 

1  22.9 

2  10  10.0 

9.78 

0.9609242 

0.9151799 

0.9144872 

27 

52    0  12.5 

9  11.50 

1  23.2 

2    9  58.8 

9.79 

0.9608860 

0.9138538 

0.9132808 

31 

52    8  58.5 

9  11.59 

-  1  23.4 

-2    9  47.6 

+   9.81 

0.9608479 

0.9127697 

0.9123214 

Nov.   4 

52  17  44.6 

9  11.54 

1  23.7 

2    9  36.3 

9.83 

0.9608099 

0.9119370 

0.9116177 

8 

52  26  30.8 

9  11.56 

1  23.9 

2    9  25.0 

9.83 

0.9607721 

0.9113642 

0.9111773 

12 

52  35  17.1 

9  11.59 

1  24.2 

2    9  13.7 

9.84 

0.9607344 

0.9110573 

0.9110048 

16 

52  44    3.5 

9  11.61 

1  24.4 

2    9    2.3 

9.86 

0.9606968 

0.9110196 

0.9111021 

20 

52  52  50.0 

9  11.63 

-  1  24.7 

-2    8  50.8 

+  9.87 

0.9606593 

0.9112514 

0.9114674 

24 

53    1  36.6 

9  11.65 

1  24  9 

2    8  39.3 

9.88 

0.9606219 

0.9117496 

0.9120973 

28 

53  10  23.3 

9  11.67 

1  25.2 

2    8  27.7 

9.90 

0.9605646 

0.9125099 

0.9129868 

Dec.    2 

53  19  10.0 

9  11.70 

1  25.4 

2    8  16.1 

9.91 

0.9605474 

0.9t35271 

0.9141301 

6 

53  27  56.8 

9  11.79 

1  25.6 

2    8    4.4 

9.99 

0.9605103 

0.9147945 

0.9155192 

10 

53  36  43.7 

9  11.74 

1  25.9 

2    7  52.7 

9.94 

0.9604733 

0.9163028 

0.0171437 

14 

53  45  30.7 

9  11.76 

-  1  26.1 

-2    7  41.0 

+  9.95 

0.96043(^4 

0.9180400 

0.9189902 

18 

53  54  17.8 

9  11.78 

1  26.3 

2    7  29.1 

9.96 

0.9603996 

0.9199921 

0.9210437 

22 

54    3    5.0 

9  11.81 

1  26.6 

2    7  17.2 

9.98 

0.9603629 

0.9221431 

0.9232881 

i          ^ 

54  11  52.3 

9  11.83 

1  26.8 

2    7    5.3 

9.99 

0.9603263 

0.9244767 

0.9257069 

30 

54  20  39.6 

9  11.85 

1  27.0 

2    6  53.3 

3.00 

0.9602899 

0.9269768 

0.9282842 

34 

54  29  27.0 

9  11.87 

-  1  27.2 

-2    6  41.3 

+   3.01 

]  0.9602535 

0.9296^69 
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URANUS 

. 

GREENWICH  MEAN  NOON 

• 

- 

Date. 

Heliocentric 

Longitude, 

Mean  Equinox 

of  Date. 

Daily 
Motion. 

Reduction 

to 

Orbit. 

Heliocentric 
Latitude. 

Daily 
Motion. 

Logarithm 

Badins 
Vector. 

Logarithm  of  Distance  from 
Earth— 

At  Date. 

■ 
At  Interme- 
diate Date. 

Jan.    0 

Q         1         II 

165  40    7.7 

46.59 

-  0.73 

O        I        II 

+  0  46  18.9 

// 
-  0.09 

1.2619959 

1.2528003 

1.2512611 

8 

165  46  20.4 

46.59 

0.77 

0  46  18.7 

0.09 

1.2619952 

1.2497679 

1.2463286 

16 

165  52  33.1 

46.59 

0.80 

0  46  18.5 

0.03 

1.2619946 

1.2469513 

1.2456448 

24 

165  58  45  8 

46.59 

0.84 

0  46  18.3 

0.03 

1.2619941 

1.2444173 

1.2432758 

Feb.    1 

166    4  58.5 

46.59 

0.87 

0  46  18.1 

0.03 

1.2619936 

1.2422262 

1.2412745 

9 

166  11  11.2 

46.59 

-  0.90 

+  0  46  17.8 

-   0.03 

1.2619932 

1.2404267 

1.2396878 

17 

166  17  24.0 

46.59 

0.94 

0  46  17.6 

0.03 

1.2619929 

1.2390625 

1.2385552 

25 

166  23  36.7 

46.59 

0.97 

0  46  17.4 

0.03 

1.2619926 

1.2381691 

1.2379054 

Mar.   5 

166  29  49.5 

46.60 

1.00 

0  46  17.1 

0.03 

1.2619924 

1.2377650 

1.2377484 

13 

166  36    2.3 

46.60 

1.04 

0  46  16.8 

0.03 

1 .2619923 

1.2378554 

1.2380656 

21 

166  42  15.0 

46.60 

-  1.07 

+  0  46  16.5 

-   0.03 

1.2619922 

1 .2384372 

1.2389076 

29 

166  48  27.8 

46.60 

1.10 

0  46  16.2 

0.04 

1.2619922 

1.2394932 

1.2401695  ! 

April  6 

166  54  40.6 

46.60 

1.14 

0  46  15.9 

0.04 

1.2619923 

1.2409916 

1.2418944   i 

14 

167    0  53.4 

46.60 

1.17 

0  46  15.6 

0.04 

1.261992* 

1.2428927 

1.2439809 

22 

167    7    6.2 

46.60 

1.20 

0  46  15.3 

0.04 

1.2619926 

1.2451524 

1.2463997 

30 

167  13  19.0 

46.60 

-  1.23 

+  0  46  15.0 

-  0.04 

1.2619929 

1.2477149 

1.2490905 

May    8 

J67  19  31.8 

46.60 

1.26 

0  46  14.7 

0.04 

1.2619932 

1.2505195 

1.2519953 

16 

J  67  25  44.6 

46.60 

1.30 

0  46  14.3 

0.04 

1. 261 9936 

1.2535102 

1.2550560 

24 

167  31  57.5 

46.60 

1.33 

0  46  14.0 

0.04 

1.2619941 

1.2566246 

1.2562063 

June   1 

167  38  10.3 

46.61 

1.36 

0  46  13.6 

0.05 

1.2619946 

1 .2597999 

1.2613924 

9 

167  44  23.1 

46.61 

-  1.40 

+  0  46  13.3 

-  0.05 

1.2619952 

1.2629789 

1.2645529 

17 

167  50  36.0 

46.61 

1.43 

0  46  12.9 

0.05 

1.2619958 

1.2661080 

1.2676364 

25 

167  56  48.9 

46.61 

1.47 

0  46  12.5 

0.05 

J. 261 9965 

1.2691323 

1.2705896   1 

July   3 

168    3    1.7 

46.61 

1.50 

0  46  12.1 

0.05 

1.2619973 

1 .2720034 

1.2733687 

11 

168    9  14.6 

46.61 

1.54 

0  46  11.7 

0.05 

1.2619982 

1 .2746803 

1.2759331 

19 

168  15  27.5 

46.61 

-  1.58 

+  0  46  11.3 

-  0.05 

1.2619991 

1.2771222 

1.2782431 

27 

168  21  40.4 

4661 

1.62 

0  46  10.9 

0.05 

1.2620001 

1.2792922 

1.2802661 

Aug.  4 

168  27  53.3 

46.61 

1.65 

0  46  10.4 

0.05 

1.2620011 

1.2811617 

1.2819761 

12 

168  34    6.2 

46.61 

1.68 

0  46  10.0 

005 

i .2620022 

1.2827062 

1.2833491 

20 

168  40  19.1 

46.61 

1.72 

0  46    9.5 

0.06 

1.2620034 

1.2839019 

1.2843629 

28 

168  46  32.0 

46.61 

-  1.75 

+  0  46    9.1 

-  0.06 

1.2620046 

1.2847311 

1.2850054 

Sept.  5 

168  52  44.9 

46.61 

1.78 

0  46    8.6 

0.06 

1.2620059 

1.2851845 

1.2852673 

13 

168  58  57.8 

46.62 

1.82 

0  46    8.1 

0.06 

1.2620073 

1.2852525 

1.2851400 

21 

169    5  10.7 

46.69 

1.85 

0  46    7.6 

0.06 

1.2620087 

1.2849300 

1.2846233 

29 

169  1 1  23.7 

46.69 

1.88 

0  46    7.2 

0.06 

1.2620102 

1.2842207 

1 .283721)6 

Oct.    7 

169  17  36.6 

46.69 

-  1.92 

+  0  46    6.7 

-  0.06 

1.2620118 

1.2831327 

1.2824483 

15 

169  23  49.6 

46.69 

1.95 

0  46    6.1 

0.06 

1.2620131 

1.2816734 

1.2806107 

23 

169  30    2.5 

46.69 

1.98 

0  46    5.6 

0.07 

1.2620151 

1.2798632 

1.2786341 

31 

169  36  15.5 

46.69 

2.02 

0  46    5.1 

0.07 

1.2620169 

1.2777268 

1.2765445 

Nov.   8 

169  42  28.5 

46.69 

2  05 

0  46    4.5 

0.07 

1.2620187 

1.2752911 

1.2739713 

16 

169  48  41.4 

46.69 

2.08 

0  46    4.0 

0.07 

1.2620205 

1.2725907 

1.2711549 

24 

169  54  54.4 

46.69 

-  2.12 

+  0  46    3.4 

-  0.07 

1.2620225 

1.2696700 

1.2681419 

Dec.    2 

170    1     7.4 

46.69 

2.15 

0  46    2.9 

0.07 

1 .2620245 

1.2665766 

1.2649806 

10 

170    7  20.4 

46.69 

2.18 

0  46    2.3 

0.07 

1.2620266 

1.2633611 

1.2617262 

18 

170  13  33.4 

46.69 

2.22 

0  46    1.7 

0.07 

1.2620287 

1.2600841 

1.2584427 

26 

170  19  46.4 

46.69 

2.25 

0  46    1.1 

0.06 

1 .2620309 

1.2568098 

1 .2551932 

34 

170  25  59.4 

46.63 

-  2.28 

+  0  46    0.5 

-   0.08 

1 .2620331 

1.2536009 
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NEPTUNE. 

GREENWICH  MEAN  NOON 

• 

Date. 

Heliocentric 

Longitude, 

Mean  Equinox 

of  Date. 

Daily 
Motion. 

Redaction 

to 

Orbit. 

Heliocentric 
Latitude. 

Daily 
Motion. 

Logarithm 

of 

Radios 

Vector. 

Logarithm  of  Distance  from 
Earth— 

At  Date. 

At  Interme- 
diate Date. 

Jan.    0 

O         1         II 

45  29  20.9 

».ll 

// 
-    8.7 

O         1         II 

- 1  46  26.6 

+  0.08 

1.4745296 

1.4663084 

1.4671820 

8 

45  32  17.8 

99.11 

8.8 

1  46  26.1 

0.00 

1.4745296 

1.4680915 

1 .4690307 

16 

45  35  14.6 

99.11 

8.8 

1  46  25.6 

0.06 

1.4745296 

1.4699946 

1.4709775 

24 

45  38  11.5 

99.11 

6.9 

1  46  25.1 

0.06 

1.4745296 

1.4719745 

1.4729804 

Feb.   1 

45  41    8.4 

99.11 

9.0 

1  46  24.6 

0.06 

1.4745296 

1.4739903 

1.4749995 

9 

45  44    5.2 

98.11 

-    9.1 

-1  46  24.1 

+  0.06 

1.4745296 

1.4760032 

1.4769964 

17 

45  47    2.1 

99.11 

9.2 

1  46  23.6 

0.06 

1 .4745296 

1.4779745 

1.4789329 

25 

45  49  58.9 

99.11 

9.3 

1  46  23.1 

0.06 

1.4745296 

1 .4798673 

1 .4807734 

Mar.   5 

45  52  55.6 

99.11 

9.3 

1  46  22.6 

0.06 

1.4745295 

1.4816472 

1.4824853 

13 

45  55  52.7 

99.11 

9.4 

1  46  22.1 

0.07 

1.4745295 

1.4832844 

1.4840412 

21 

45  58  49.5 

99.11 

-    9.5 

-  1  46  21.5 

+   0.07 

1.4745295 

1.4647525 

1.4854154 

29 

46    1  46.4 

99.11 

9.6 

1  46  21.0 

0.07 

1.4745294 

1.4660274 

1.4865865 

Apr.    6 

46    4  43.2 

99.11 

9.7 

1  46  20.4 

0.07 

1.4745294 

1.4870907 

1.4875362  j 

14 

46    7  40.1 

93.11 

9.8 

1  46  19.9 

0.07 

1.4745294 

1.4879276 

1.4882572 

22 

46  10  36.9 

99.11 

9.8 

1  46  19.3 

0.07 

1.4745293 

1.4885258 

1.4887326 

30 

46  13  33.8 

99.11 

-    99 

-  1  46  18.8 

+   0.07 

1.4745293 

1.4868776 

1.4889604 

May    8 

46  16  30.6 

S9.ll 

10.0 

1  46  18.2 

0.07 

1.4745292 

1.4889809 

1.4889391 

16 

46  19  27.5 

99.11 

10.1 

1  46  17.7 

0.07 

1.4745292 

1.4888351 

1.4886693 

24 

46  22  24.3 

99.11 

10  2 

1  46  17.1 

0.07 

1. 474529 1 

1.4884424 

1.4881558 

June   1 

46  25  21.2 

99.11 

10.3 

1  46  16.5 

0.07 

1.4745290 

1 .4878105 

1.4874082 

9 

46  28  18.0 

99.10 

-  10.3 

-  1  46  15.9 

+   0.07 

1.4745289 

1.4869503 

1.4864386 

17 

46  31  14.8 

99.10 

10.4 

1  46  15.4 

0.08 

1.4745288 

1 .4858748 

1.4852607 

25 

46  34  11.6 

32.11 

10.5 

1  46  14.8 

0.08 

1.4745287 

1.4845987 

1.4838924 

July   3 

46  37    8.5 

32.10 

10.6 

J  46  14.2 

0.08 

1  4745286 

1.4831445 

1.4823576 

11 

46  40    5.3 

99.10 

10.7 

1  46  13.6 

0.08 

1.4745285 

1.4815338 

1.4806765 

19 

46  43    2.1 

99.11 

-  10.7 

- 1  46  13.0 

+  0.08 

1.4745284 

1 .4797900 

1.4788779 

27 

46  45  58.9 

29.11 

10.8 

1  46  12.4 

0.08 

1.4745283 

1.4779441 

1.4769922 

Aug.  4 

46  48  55.8 

99.11 

10.9 

1  46  11.8 

0.08 

1.4745282 

1.4760263 

1.4750501 

12 

46  51  52.6 

93.11 

11.0 

1  46  11.1 

0.08 

1.4745280 

1 .47406a3 

1.4730850 

20 

46  54  49.5 

99.10 

11.1 

1  46  10.5 

0.08 

1 .4745279 

1.4721048 

1.4711326 

28 

46  57  46.3 

33  10 

-  11.2 

- 1  46    9.9 

+  0.08 

1 .4745277 

i. 4701728 

1.4692301 

Sept.  5 

47    0  43.1 

99.10 

11.2 

1  46    9.3 

0.08 

1.4745275 

1.4683087 

1.4674134 

13 

47    3  39.9 

99.10 

11.3 

1  46    8.6 

0.08 

1.4745273 

1.4665484 

1.4657190 

21 

47    6  36.7 

99.10 

11.4 

1  46    8.0 

0.08 

1.4745271 

1.4649292 

1.46418*6 

29 

47    9  33.5 

93.10 

11.5 

1  46    7.4 

0.08 

1.4745269 

1.4634858 

1.4628399 

Oct.    7 

47  12  30.3 

99.10 

-  11.6 

-  1  46    6.7 

+  0.09 

1 .4745267 

1 .4622492 

1.4617175 

15 

47  15  27.1 

99.10 

11.7 

1  46    6.0 

0.09 

1.4745265 

1.4612477 

1 .4608435 

23 

47  18  23.9 

99.10 

11.7 

1  46    5.4 

0.09 

1.4745263 

1 .4605067 

1.4602397 

31 

47  21  20.7 

99.10 

11.8 

1  46    4.7 

0.09 

1.4745261 

1.4600439 

1 .459921 1 

Nov.   8 

47  24  17.5 

99.10 

11.9 

1  46    4.1 

0.09 

1.4745259 

1.4598717 

1.4598971 

16 

47  27  14.3 

99.10 

12.0 

1  46    3.4 

0.09 

1 .4745257 

1.4509966 

1.4601703 

24 

47  30  11.1 

99.10 

-  12.1 

-  1  46    2.7 

+  0.09 

1.4745255 

1.4604167 

1.4607350 

Dee.    2 

•     47  33    7.9 

99.10 

12.2 

1  46    2.0 

0.09 

1 .4745253 

1.4611232 

1.4615797 

10 

47  36    4.7 

99.10 

12.2 

1  46    1.4 

0.09 

1.4745251 

1.4621014 

1 .462G862 

18 

47  39    1.5 

99.10 

12.3 

1  46    0.7 

0.09 

1.4745249 

J  .4633297 

1 .4040287 

26 

47  41  58.3 

99.10 

12.4 

1  46    0.0 

0.09 

1.4745247 

1 .4647790 

1 .4655769 

34 

47  44  55.1 

99.10 

-  12.5 

-  1  45  59.3 

+   0.09 

J  1.4745244 

1.4664180 
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FOB  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

Bedoc. 

Rednc 

Bednc 

X 

to 
Mean 

Y 

to 
Mean 

z 

to 

Mean 

Date. 

True  Equinox. 

Eq'x  of 
Jan.  0. 

True  Equinox. 

Eq'x  of 
•Tan.  0 

True  Equinox. 

Eq'x  of! 
Jan.  0. , 

Noon.   ' 
-334 

Noon* 

Midnight 

Noon. 

Noon. 

Midnight 

Noon. 

Noon. 

Midnight 

Jan.  1 

+0.1884028 

+0.1969766 

-782 

-0.8853018 

-0.8837292 

-  65 

-0.3840833 

-0.3834012 

2 

0.2055353 

0.2140777 

787 

0.8820880 

0.8803784 

79 

0.3826695 

0.3819482 

240 

3 

0.2226034 

0.2311117 

792 

0.8786008 

0.8767552 

95 

0.3811773 

0.3803770 

246; 

4 

0.2396020 

0.2480738 

796 

0.8748417 

0.8728605 

110 

0.3795471 

0.3786878 

251  | 

5 

0.2565262 

0.2649590 

800 

0.87061 18 

0.8686955 

125 

0.3777991 

0.3768812 

257! 

6 

+0.2733714 

+0.2817626 

-804 

-0.8665121 

-0.8642616 

-141 

-0.3759340 

-0.3749579 

-264 

7 

0.2901323 

0.2984797 

808 

0.8619441 

0.8595600 

157 

0.3739526 

0.3729182 

269 

8 

0.3068042 

0.3151052 

811 

0.8571090 

0.8545916 

173 

0.3718549 

0.3707627 

274 

9 

0.3233821 

0.3316340 

814 

0.8520079 

0.8493580 

189 

0.3696417 

0.3684920 

280 

10 

0.3398608 

0.3480616 

817 

0.8466420 

0.8438602 

205 

0.3673136 

0.3661066 

285 

11 

+0  3562358 

+0.3643828 

-819 

-0.8410128 

-0.8380999 

-221 

-0.3648710 

-0.3636071 

-291  ' 

12 

0.3725018 

0.3805921 

820 

0.8351217 

0.8320782 

237 

0.3623147 

0.3609941 

296! 

13 

0.3886532 

0.3966843 

821 

0.8289700 

0.8257972 

253 

0.3596453 

0.3582683 

302 

14 

0.4046849 

0.4126540 

821 

0.8225599 

0.8192583 

270 

0.3568635 

0.3554308 

307 

15 

0.4205915 

0.4284964 

821 

0.8158927 

0.8124633 

287 

0.3539703 

0.3524823 

313 

16 

+0.4363682 

+0.4442061 

-821 

-0.8089704 

-0.8054144 

-304 

-0.3509666  !  -0.3494235 

-3l8i 

17 

0.4520096 

0.4597779 

820 

0.8017955 

0.7981139 

321 

0.3478531 

0.3462556 

324 

18 

0.4675104 

0.4752065 

819 

0.7943701 

0.7905643 

339 

0.3446311 

0.3429796 

329 

19 

0.4828654 

0.4904869 

818 

0.7866968 

0.7827678 

356 

0.3413015 

0.3395967 

334 

20 

0.4980700 

0.5056142 

816 

0.7787776 

0.7747267 

374 

0.3378654 

0.3361078 

339| 

21 

+0.5131191 

+0.5205837 

-814 

-0.7706154 

-0.7664440 

-391 

-0.3343242 

-0.3325145 

-344 

22 

0.5280076 

0.5353901 

811 

0.7622131 

0.7579230 

409 

0.3306790 

0.3288177 

350 

23 

0.5427307 

0.5500287 

808 

0.7535739 

0.7491664 

427 

0.3269310 

0.3250189 

355 

24 

0.5572837 

0.5644951 

804 

0.7447010 

0.7401778 

445 

0.3230817 

0.3211196 

360 

25 

0.5716625 

0.5787849 

800 

0.7355972 

0.7309598 

463 

0.3191325 

0.3171209 

365, 

26 

+0.5858624 

+0.5928941 

-795 

-0.7262660 

-0.7215161 

-480 

-0.3150848 

-0.3130243 

-371 

27 

0.5998794 

0.6068180 

790 

0.7167107 

0.7118498 

498 

0.3109398 

0.3088312 

376 

28 

,  0.6137095 

0.6205530 

784 

0.7069342 

0.7019641 

515 

0.3066990 

0.3045431 

381 

29 

0.6273486 

0.6340955 

778 

0.6969402 

0.6918626 

533 

0.3023639 

0.3001614 

386 

30 

0.6407932 

0.6474414 

772 

0.6867320 

0.6815485 

550 

0.2979358 

0.2956874 

391 

31 

+0.6540393  |  +0.6605867 

-766 

-0.6763128 

-0.6710251 

-568 

-0.2934163  ,  -0.2911226 

-396 

Feb.  1 

0.6670834 

0.0735288 

759 

0.6656862 

0.6602960 

585 

0.2888065!  0.2864683 

401 

2 

0.6799223 

0.6862634 

751 

0.6548554 

0.6493643 

602 

0.2841080   0.2817259 

406 

3 

0.6925517 

0.6987870 

743 

0.6438234 

0.6382329 

619 

0.2793220 

0.2768967 

410 

4 

0.7049686 

0.7110963 

734 

0.6325935 

0.6269054 

636 

0.2744502   0.2719826 

415 

5 

+0.7171695 

+0.7231879 

-725 

-0.6211693 

-0.6153853 

-653 

-0.2694940  ;  -0.2669846 

-419 

6 

0.7291508 

0.7350581 

7J5 

0.6095541 

0.6036768 

670 

0.2644547 |  0.2619044 

424 

7 

0.7409091 

0.7467035 

705 

0.5977510 

0.5917803 

687 

0.2593338 

0.2567431 

428 

8 

0.7524405 

0.7581202 

695 

0.5857638 

0.5797023 

704 

0.2541327 

0.2515027 

433 

9 

0.7637418 

0.7693050 

685 

0.5735959 

0.5674453 

720 

0.2488532 

0.2461844 

437 

10 

+0.7748094 

+0.7802545 

-674 

-0.5612506 

-O.5550127 

-737 

-0.2434966 

-0.2407899 

-441 

11 

0.7856398 

0.7909648 

662 

0.5487316 

0.5424080 

754 

0.2380645 

0.2363207 

445 

12 

0.7962294 

0.8014329 

650 

0.5360422 

0.5296349 

770 

0.2325587 

0.2297786 

449 

13 

0.8065750 

0.8116549 

638 

0.5231867 

0.5166978 

!   786 

0.22698081  0.2241653 

452 

14 

0.8166726 

0.8216275 

625 

0.5101690 

0.5036006 

!   802 

0.22133251  0.2184826 

456 

15 

+0.8265193 

+0.8313476 

-612 

-0.4969935 

-0.4903479 

-817 

-0.2156158 !  -0.2127323 

-460 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT, 

Red  no. 

Redao. 

* 

Reduo. 

X 

to 
Moan 

Y 

to 
Mean 

z 

to 
Mean 

Data. 

True  Equinox. 

Eq'x  of 
Jan.  0. 

True  Equinox. 

Eq'x  of 
Jan.0. 

Troe  Equinox. 

Eq'x  of 
Jan.0. 

Noon, 

Midnight 

Noon. 

Noon. 

Midnight. 

Noon. 

Noon. 

Midnight 

Noon. 

Feb.  15 

+0.8265193 

+0.8313476 

-612 

-0.4969935 

-0.4903479 

-  817 

-0.2156158 

-0.2127323 

-460 

16 

0.8361119 

0.84081  J  9 

598 

0.4836642 

0.4769432 

833 

0.2096325 

0.2069165 

464 

17 

0.8464476 

0.8500181 

584 

0.4701853 

0.4633914 

848 

0.2039646 

0.2010371 

467 

16 

0.8645232 

0.8589627 

570 

0.4565618 

0.4496971 

863 

0.1960741 

0.1950957 

471 

19 

0.8633358 

0.8676425 

555 

0.4427981 

0.4358649 

877 

0.1921026 

0.1690949 

474 

20 

+0.8718824 

+0.8760552 

-540 

-0.4288984 

-0.4218992 

-  891 

-0.1860725 

-0.1630360 

-477 

21 

0  8801609 

0.8841988 

525 

0.4148676 

0.4078044 

905 

0.1799657 

0.1769217 

480 

22 

0.8881691 

0.8920712 

509 

0.4007103 

0.3935858 

919 

0.1738441 

0.1707535 

483 

23 

0.8969048 

0.8996698 

493 

0.3864314 

0.3792477 

933 

0.1676498 

0.1645334 

485 

24 

0.9033862 

0.9069035 

478 

0.3720355 

0.3647953 

946 

0.1614048 

0.1582639 

468 

25 

+0.9105613 

+0.9140997 

-461 

-0.3575975 

-0.3502328 

-959 

-0.1561110 

-0.1519466 

-490 

26 

0.9174584 

0.9208072 

444 

0.3429119 

0.3355651 

972 

0.1487708 

0.1455637 

493 

27 

0.9240661 

0.9272945 

427 

0.3281933 

0.3207969 

984 

0.1423859 

0.1391774 

495 

28 

0.9904327 

0.9336002 

409 

0.3133766 

0.3059328 

996 

0.1359583 

0.1327292 

497 

liar.  1 

0.9364968 

0.9394226 

391 

0.2984662 

0.2909774 

1008 

0.1294900 

0.1262412 

499 

2 

+0.9422772 

+0.9450606 

-373 

-0.2834667 

-0.2759360 

-1021 

-0.1229628 

-0.1197153 

-501 

3 

0.9477726 

0.9504131 

354 

0.2683823 

0.2608096 

1032 

0.1164387 

0.1131533 

502 

4 

0.9529620 

0.9554793 

335 

0.2532172 

0.2456060 

1043 

0.1096595 

0.1065673 

504 

5 

0.9579047 

0.9602581 

316 

0.2379760 

0.2303281 

1053 

0.1032471 

0.0999289 

505 

6 

0.9625393 

0.9647482 

297 

0.2226629 

0.2149607 

1063 

0.0966031 

0.0932700 

506 

7 

+0.9668644 

+0.9689479 

-277 

-0.2072822 

-0.1995680 

-1073 

-0.0699297 

-0.0865627 

-507 

8 

0.9709384 

0.9798560 

257 

0.1918385 

0.1840943 

1083 

0.0632290 

0.0798689 

508 

9 

0.9747005 

0.9764717 

237 

0.1763361 

0.1685642 

1092 

0.0765025 

0.0731303 

509 

10 

0.9781695 

0.9797938 

217 

0.1607794 

0.1529623 

1101 

0.0697526 

0.0663694 

510 

11 

0.9813445 

0  9628215 

196 

0.1451734 

0.1373532 

1110 

0.0629611 

0.0595679 

511 

12 

+0.9842246 

+0.9656537 

-176 

-0.1295222 

-0.1216810 

-1118 

-0.0561901 

-0.0527679 

-512 

13 

0.9668087 

0.9679693 

155 

0.1138301 

0.1059702 

1126 

0.0493816 

0.0469714 

512 

14 

0.9690951 

0.9901266 

134 

0.0981019 

0.0902259 

1135 

0.0425676 

0.0391406 

512 

15 

0.9910636 

0.9919659 

113 

0.0823431 

0.0744537 

1142 

0.0357204 

0.0322975 

512 

16 

0.9927736 

0.9935067 

93 

0.0665584 

0.0586580 

1149 

0.0288721 

0.0254443 

512 

17 

40.9941649 

+0.9947482 

-  71 

-0.0507529 

-0.0428436 

-1155 

-0.0220146 

-0.0185632 

-512 

18 

0.9952567 

0.9956903 

49 

0.0349309 

0.0270154 

1161 

0.0151503 

0.0117163 

512 

19 

0.9960489 

0.9063325 

27 

0.0190979 

-0.0111790 

1167 

0.0082815 

-0.0048459 

511 

20 

0.9965413 

0.9969751 

-   5 

-0.0032594 

+0.0046603 

1173 

-0.0014103 

+0.0020254 

510 

21 

0.9967341 

0.9967182 

+  17 

+0;0125796 

0.0204976 

1178 

+0.0054610 

0.0088959 

509 

22 

+0.9960276 

+0.9964622 

+  39 

+0.0284143 

+0.0363283 

-iiea 

+0.0123301 

+0.0157634 

-508 

23 

0.9962222 

0.9959077 

62 

0.0442395 

0.0621472 

1187 

0.0191952 

0.0226255 

506 

24 

0.9955187 

0.9950554 

85 

0.0600507 

0.0679493 

1191 

0.0260540 

0.0294806 

505 

25 

0.9945179 

0.9939060 

108 

0.0758425 

0.0837298 

1195 

0.0329047 

0.0363262 

503 

26 

0.9932202 

0.9924605 

131 

0.0916105 

0.0994840 

1198 

0.0397449 

0.0431604 

501 

27 

+0.9916272 

+0.9907202 

+  154 

+0.1073497 

+0.1152071 

-1201 

+0.0465726 

+0.0499813 

-499 

28 

0.9697400 

0.9686864 

177 

0.1230556 

0.1308945 

1205 

0.0533861 

0.0567868 

497 

29 

0.9875597 

0.9663600 

200 

0.1387234 

0.1465416 

1207 

0.0601832 

0.0635751 

494 

30 

0.9650673 

0.9837419 

223 

0.1543488 

0.1621444 

1209 

0.0669621 

0.0703443 

492 

31 

0.0623239 

U  •  VJoUoIi'M 

246 

0.1699278 

0.1776982 

1211 

0.0737210 

0.0770922 

490 

32 

+0.9799706 

+0.9776359 

+  269 

+0.1854554 

+0.1931988 

-1213 

+0.0804577 

+0.0838171 

-487 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 


Reduc. 

/ 

Bedoc. 

Rednc 

X 

to 
Mean 

Y 

to 
Mean 

z 

to   1 
Mean 

Date. 

True  Equinox. 

Eq'xof 
Jan.  0. 

True  Bquinox. 

Eq'x  of 
Jan.0. 

Noon, 
-1213 

True  Eqninox. 

.  q  x  of 
Jan.O.  I 

Noon. 

Midnight 

Noon. 

Noon. 

Midnight. 

Noon. 

-487 

April  1 

+0.9792706 

+0.9776359 

+  269 

+0.1854554 

+0.1931988 

+0.0804577 

+0.0838171 

2 

0.9759293 

0.9741510 

293 

0.2009280 

0.2086423 

1214 

0.0871705 

0.0905175 

484 

3 

0.9723010 

0.9703796 

3J6 

0.2163411 

0.2240242 

1214 

0.0938578 

0.0971913 

481 

4 

0.9683870 

0.9663233 

340 

0.2316909 

0.2393406 

1214 

0.1005177 

0.1038368 

477 

5 

0.9641687 

0.9619833 

364 

0.2469730 

0.2545874 

1215 

0.1071485 

0.1104522 

473. 

6 

+0.9597074 

+0.9573609 

+  388 

+0.2621&31 

+0.2607598 

-1215 

+0.1137479 

+0.1170354 

-469i 

i 

7 

0.954944! 

0.9524571 

412 

0.2773171 

0.2848542 

1215 

0.1203145 

0.1235847 

465 

8 

0.9499001 

0.9472734 

436 

0.2923708 

0.2998661 

1214 

0.1268460 

0.1300982 

461 

9 

0.9445771 

0.9418115 

460 

0.3073399 

0.3147914 

1213 

0.1333409 

0.1365739 

457  J 

10 

0.9389767 

0.9360726 

484 

0.3222201 

0.3296255 

1212 

0.1397970 

0.1430101 

453 

11 

+0.9330998 

+0.9300582 

+  508 

+0  3370072 

+0.3443644 

-1210 

+0.1462128 

+0.1494048 

-449 

12 

0.9269481 

0.9237696 

532 

0.3516968 

0.3690037 

1209 

0.1525862 

0.1557563 

444 

13 

0.9205231 

0.9172089 

556 

0.3662846 

0.3735388 

1206 

0.1569150 

0.1620621 

439 

14 

0.9138273 

0.9103785 

580 

0.3807659 

0.3879652 

1203 

0.1651975 

0.1683206 

434 

15 

0.9068627 

0.9032801 

604 

0.3951362 

0.4022784 

1200 

0.1714318 

0.1745303 

429 

16 

+0.8996312 

+0.8959162 

+  628 

+0.4093912 

+0.4164741 

-1196 

+0.1776159 

+0.1806885 

-423 

17 

0.8921351 

0.8882888 

652 

0.4235265 

0.4305478 

1192 

0.1837479 

0.1867938 

418 

18 

0.8843772 

0.8804009 

676 

0.4375375 

0.4444952 

1187 

0.1898259 

0.1928440 

412 

19 

0.8763601 

0.8722549 

700 

0.4514203 

0.4583124 

1182 

0.1958481 

0.1988377 

406 

20 

0.8680860 

0.8638536 

724 

0.4651708 

0.4719948 

1177 

0.2018127 

0.2047729 

400 

21 

+0.8595583 

+0.8552003 

+  748 

+0.4787842 

+0.4855384 

-1171 

+0.2077181 

+0.2106480 

-394 

22 

0.8507800 

0.8462978 

772 

0.4922569 

0.4989391 

1165 

0.2135625 

0.2164612 

388 

23 

0.8417542 

0.8371494 

796 

0.5055847 

0.5121934 

1159 

0.2193442 

0.2222109 

381 

24 

0.8324840 

0.8277583 

820 

0.5187644 

0  5252976 

1152 

0.2250614 

0.2278955 

374 

25 

0.8229725 

0.8181273 

844 

0.5317923 

0.5382480 

1146 

0.2307129 

0.2335136 

367 

26 

+0.8132231 

+0.8082603 

+  867 

+0.5446645 

+0.5510412 

-1138 

+0.2362971 

+0.2390635 

-360 

27 

0.8032394 

0.7981606 

891 

0.5573775 

0.5636731 

1130 

0.2418124 

0.2445438 

353 

28 

0.7930246 

0.7878316 

914 

0.5699279 

0.5761416 

1122 

0.2472574 

0.2499530 

346 

29 

0  7825819 

0.7772761 

938 

0.5823134 

0.5884432 

1114 

0.2526307 

0.2552901 

339 

30 

0.7719143 

0.7664972 

961 

0.5945306 

0.6005752 

1105 

0.2579313 

0.2605538 

331 

May  1 

+0.7610250 

+0.7554982 

+  985 

+0.6065765 

+0.6125341 

-1096 

+0.2631575 

+0.2657437 

-323 

2 

0.7499173 

0.7442826 

1008 

0.6184476 

0.6243164 

1086 

0.2663085 

0.2706550 

315 

3 

0.7385946 

0.7328535 

1031 

0.6301404 

0.6359194 

1076 

0.2733820 

0.2758895 

307 

4 

0.7270599 

0.7212141 

1054 

0.6416528 

0.6473403 

1065 

0.2783772 

0.2808451 

298 

5 

0.7153166 

0.7093677 

1077 

0.6529817 

0.65867G6 

1054 

0.2832929 

0.2857204 

290 

6 

+0.7033676 

+0.6973171 

+1100 

+0.6641244 

+0.6096249 

-1044 

+0.2881275 

+0.2905139 

-261 

7 

0.6912163 

0.6850657 

1123 

0.6750776 

0.6804822 

1032 

0.2928798 

0.2952246 

272 

8 

0.6788657 

0.6726166 

1145 

0.6858384 

0.6911455 

1020 

0.2975485 

0.2998510 

263 

9 

0.6663194 

0.6599737 

1168 

0.6964034 

0.7016114 

1008 

0.3021322 

0.3043918 

254 

10 

0.6535806 

0.647  J  400 

1190 

0.7067696 

0.71 18771 

995 

0.3066295 

0.3086454 

244 

11 

+0.6406629 

+0.6341195 

+1213 

+0.7169338 

+0.7219391 

-  982 

+0.3110391 

+0.3132106 

-235 

12 

0.6275403 

0.6209159 

1235 

0.7268928 

0.7317944 

968 

0.3153596 

0.3174660 

225 

13 

0.6142465 

0.6075326 

1257 

0.7366436 

0.7414402 

954 

0.3195896 

0.3216703 

215 

14 

0.6007748 

0.5939737 

1279 

0.7461836 

0.7508738 

940 

0.3237278 

0.3257623 

205 

15 

0.5871296 

0.5802432 

1302 

0.7555101 

0.7600922 

925 

0.3277733 

0.3297608 

195 

16 

+0.5733149 

+0.5663456 

+132:} 

+0.7646197 

+0.7690923 

-  910 

+0.3317245 

+0.3336645 

-185 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

Bate. 

X 

True  Equinox. 

Bedao. 

to 

Mean 

Eq'xof 

Jan.  o. 

Y 

True  Equinox. 

Redao. 

to 

Mean 

Eq'xof 

Jan.  0. 

z 

True  Equinox. 

Redao. 

to 

Mean 

Bq'x  of 

Jan.  0. 

Noon. 

Midnight 

Noon. 

Noon. 

Midnight 

Noon. 

Noon. 

Midnight 

Noon. 

May  17 

40.5593354 

+0.5522851 

+1344 

+0.7735096 

+0.7778717 

-895 

+0.3355607 

+0.3374726 

-175 

18 

0.5451952 

0.5380660 

1365 

0.7821777 

0.7864273 

879 

0.3393402 

0.3411835 

164 

19 

0.5308984 

0.5236927 

1386 

0.7906206 

0.7947571 

864 

0.3430022 

0.3447963 

154 

20 

0.5164497 

0.5091699 

1407 

0.7968365 

0.8028585 

847 

0.3465657 

0.3483104 

143 

21 

0.5018540 

0.4945024 

1427 

0.8068230 

0.8107295 

830 

0.3500302 

0.3517247 

133 

22 

40.4871156 

+0.4796946 

+1447 

+0.8145780 

+0.8183682 

-812 

+0.3533941 

+0.3550381 

-  122 

23 

0.4722397 

0.4647513 

1467 

0.8220998 

0.8257725 

794 

0.3566568 

0  3582500 

111 

24 

0.4572302 

0.4496771 

1487 

0.8293862 

0.8329407 

776 

0.3598176 

0.3613596 

100 

25 

0.4420922 

0.4344762 

1506 

0.8364358 

0.8398712 

757 

0.3628759 

0.3643663 

89 

26 

0.4268296 

0.4191533 

1525 

0.8432467 

0.8465622 

738 

0.3658309 

0.3672695 

78 

27 

+0.4114474 

+0.4037127 

+1544 

+0.8496177 

+0.8530131 

-719 

+0.3686819 

40.3700683 

-  67 

28 

0.3959496 

0.3881587 

1563 

0.8561478 

0.8592219 

699 

0.3714285 

0.3727623 

55 

29 

0.3803407 

0.3724960 

1582 

0.8622353 

0.8651875 

679 

0.3740699 

0.3753510 

44 

30 

0.3646253 

0.3567291 

1600 

0.8680786 

0.8709083 

658 

0.3766054 

0.3778333 

33 

31 

0.3488078 

0.3408621 

1618 

0.8736765 

0.8763831 

638 

0.3790346 

0.3802091 

21 

Jane  1 

+0.3328923 

+0.3248989 

+1635 

+0.8790281 

40.8816109 

-616 

+0.3813569 

40.3824776 

-   9 

2 

0.3168825 

0.3088439 

1652 

0.8841316 

0.8865901 

594 

0.3835715 

0.3846383 

4   3 

3 

0.3007833 

0.2927016 

1670 

0.8889863 

0.8913197 

572 

0.3856780 

0.3666905 

15 

4 

0.2845969 

0.2764759 

1686 

0.8935903 

0.8957980 

549 

0.3876758 

0.38663:18 

27 

5 

0.2683332 

0.2601711 

1702 

0.8979427 

0.9000243 

526 

0.3895645 

0.3904675 

39 

6 

+0.2519904 

+0.2437916 

+1718 

+0.9020425 

+0.9039972 

-503 

+0.3913431 

40.3921910 

+  51  ' 

7 

0.2355752 

0.2273417 

1733 

0.9058881 

0.9077151 

479 

0.3930113 

0.3938039 

64 

8 

0  2190919 

0.2108263 

1748 

0.9094782 

0.9111773 

455 

0.3945687 

0.3953055 

76 

9 

0.2025454 

0.1942496 

1762 

0.9128120 

0.9143822 

430 

0.3960145 

0.3966955 

89 

10 

0.1859402 

0.1776169 

1776 

0.9158878 

0.9173286 

406 

0.3973484 

0.3979733 

101 

11 

+0.1692805 

+0.1609318 

+1789 

+0.9187044 

+0.9200152 

-380 

+0.3985698 

40.3991381 

4  114 

12 

0.1525715 

0.1441999 

1802 

0.9212605 

0.9224407 

354 

0.3996781 

0.4001897 

126 

13 

0.1358179 

0.1274262 

1815 

0.9235556 

0.9246051 

328 

0.4006730 

0.4011279 

139 

14 

0.1190253 

0.1106157 

1828 

0.9255891 

0.9265076 

302 

0.4015544 

0.4019524 

151 

15 

0.1021981 

0.0937732 

1839 

0.9273603 

0.9281472 

275 

0.4023220 

0.4026629 

164 

16 

+0.0853417 

+0.0769040 

+1850 

+0.9268661 

+0.9295231 

-248 

+0.4029753 

40.4032592 

4  177 

17 

0.0684610 

0.0600131 

1861 

0.9301 122 

0.9306355 

220 

0.4035144 

0.4037412 

190 

18 

0.0515611 

0.0431058 

1871 

0.9310928 

0.9314841 

192 

0.4039393 

0.4041089 

203 

19 

0.0346477 

0.0261874 

1881 

0.9318094 

0.9320686 

164 

0.4042499 

0.4043623 

216 

20 

0.0177256 

+0.0092629 

1890 

0.9322619 

0.9323892 

136 

0.4044461 

0.4045013 

229 

21 

+0.0008000 

-0.0076626 

+1899 

+0.9324505 

+0.9324450 

-107 

+0.4045279 

40.4045260 

4  242 

22 

-0.0161244 

0.0245846 

1908 

0.9323756 

0.9322394 

78 

0.4044955 

0.4044365 

255 

23 

0.0330426 

0.0414978 

1915 

0.9320376 

0.9317702 

49 

0.4043490 

0.4042330 

268 

24 

0.0499497 

0.0583976 

1922 

0.9314372 

0.9310386 

-  19 

0.4040887 

0.4039161 

281 

25 

j 

0.0668411 

0.0752796 

1929 

0.9305747 

0.9300455 

+  11 

0.4037151 

0.4034859 

294 

26 

-0.0837125 

-0.0921393 

+1935 

+0.9294509 

+6.9287911 

+  40 

+0.4032283 

40.4029424 

4  307 

27 

0.10055951  0.1089723 

1940 

0.9280663 

0.9272763 

71 

0.4026283 

0.4022860 

320 

28 

0.1173773!  0.1257739 

1945 

0.9264212 

0.9255014 

102 

0.4019156 

0.4015165 

333 

29 

0.13416151  0.1425394 

1949 

0.9245167 

0.9234673 

132 

0.4010895 

0.4006346 

346 

30 

0.1509073;  0.1592647 

1952 

0.9223532 

0.9211747 

163 

0.4001516 

0.3996405 

359 

31 

-0.1676107 !  -0.1759451 

+1955 

+0.9199316  *  +0.9186242 

+  195 

+0.3991015 

40.3985346  |  4  372 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

1 
■ 

Reducl 

Redac. 

1     i 
:  Rednc.1 

X 

to           V 

Mean           L 

to 
Mean 

z 

to   1 
M*a«  I 

Date. 

True  Equinox. 

Eq'x  of 
Jan.  0. 

True  Equinox. 

Eq'x  of 
Jan.  0. 

True  Equinox. 

I  q'x  of 
,  Jan.O.  | 

! 

Noon. 

Midnight 

Noon. 

Noon. 

Midnight. 

Noon, 
+  195 

Noon, 

J*** 

Noon. 

July  1 

-0.1676107 

-0.1759451 

+1955 

+0.9199316 

+0.9186242 

+0.3991015  {+  0.3985346 

1 
+  372 

2 

0.1842672 

0.1925767 

1959 

0.9172526 

0.9158167 

226 

0.3979397   0.3973169 

385 

3 

0.2008730 

0.2091555 

1961 

0.9143168 

0.9127528 

258 

0.3966664 

0.3959879 

397 

4 

0.2174235 

0.2256764 

1961 

0.9111249 

0.9094329 

290 

0.3952817 

0.3945476 

410 

5 

0.2339137 

0.2421350 

1961 

0.9076771 

0.9058576 

322 

0.3937857 

0.3929961 

423 

6 

-0.2503306 

-0.2585269 

+1961 

+0.9039743  -+0.9020274 

+  354 

+0.3921788 

+0.3913341 

+  436 

7 

0.2666965 

0.2748478 

1961 

0.9000171 

0.8979431 

387 

0.3904617 

0.3895618 

449 

8 

0.2829802 

0.2910931 

1959 

0.8958060,  0.8936058 

419 

0.3686344   0.3876795 

462 

9 

0.2991858 

0.3072577 

1958 

0.8913425   0.8890163 

452 

0.3866973 

0.3856878 

475 

10 

0.3153083 

0.3233369 

1955 

0  8866272 

0.8841754 

484 

0.3846510 

0.3835869 

i   488 

11 

-0.3313429 

-0.3393257 

+1952 

+0.88 166 11  j  +0.8790843  +  517 

+0.3824958 

+0.3613776 

+  500 

12 

0.3472849 

0.3552198 

1948 

0.8764453  1  0.8737443 

» 

550 

0.3802324 

0.3790604 

513 

13 

0.3631297 

0.371 01 40 

1943 

0.8709814  j  0.8681568 

583 

0.3778614 

0  3766356 

525 

14 

0.3788722 

0.3867037 

1937 

0.8652707 j  0.8623231 

616 

0.3753832 

0.3741043 

537 

i 

15 

0.3945079 

0.4022840 

1931 

0.8593143:  0.8562446 

j 

649 

0.3727988 

0.3714668 

549 

16 

-0.4100316 

-0.4177501 

+1925 

40.8531 142. +0.8499233 

+  682 

+0.3701084 

+0.3687240 

+  561 

17 

0.4254388 

0.4330972 

1917 

0.8466723!  0.8433614 

715 

0.3673134 

0.3658768 

573 

-  18 

0.4407247 

0.4483209 

1909 

0.8399908|  0.8365607 

746 

0.3644144 

0.3629263 

586 

19 

0.4558852 

0.4634170 

1900 

0.8330713 

0.8295229 

782 

0.3614126 

0.3598735 

597 

20 

0.4709156 

0.4783806 

1890 

0.8259158 

0.8222507 

815 

0.3583089 

0.3567190 

609 

21 

-0.4858114 

-0.4932075 

+1879 

+0.8185274 

+0.8147469 

+  848 

+0.3551041 

+0.3534642 

+  621 

22 

0.5005084 

0.5078936 

1869 

0.8109085 

0.8070133 

881 

0.3517994 

0.3501097 

633 

23 

0.5151823 

0.5224353 

1857 

• 

0.8030615 

0.7990531 

913 

0.3483955 

0.3466568 

644 

24 

0.5296505 

0.5368280 

1844 

0.7949884 

0.7908678 

946 

0.3448938 

0.3431066 

656 

25 

0.5439674 

0.5510681 

1831 

0.7866916 

0.7824603 

978 

0.3412953 

0.3394600 

667 

26 

-0.5581*96 

-0.5651516 

+1817 

+0.7781741 

+0.7738333 

+1010 

+0.3376009 

+0.3357181 

+  678 

27 

0.5721339 

0.5790759 

1803 

0.7694381 

0.7649888 

1042 

0.3338116 

0.3318816 

689 

28 

0.5859770 

0.5928367 

1788 

0.7604857 

0.7559293 

1074 

0.3299283 

0.3279519 

700 

29 

0.5996542 

0.6064300 

1772 

0.7513197 

0.7466572 

1106 

0.3259522 

0.3239296 

710 

30 

0.6131628 

0.6198523 

1755 

0.7419425 

0.7371757 

1138 

0.3218843 

0.3198163 

721 

31 

-0.6264981 

-0.6330998 

+1738 

+0.7323569 

+0.7274865 

+1170 

+0.3177256 

+0.3156128 

+  731 

Aug.  1 

0.6396572 

0.6461697 

1720 

0.7225650 

0.7175924 

1201 

0.3134775 

0.3113201 

741 

2 

0.6526368 

0.6590582 

1701 

0.7125689 

0.7074951 

1232 

0.3091407,  0.3069394 

751 

3 

0.6654334 

0.6717619 

1681 

0.702371 1 

0.6971974   1263 

0.3047163 

0.3024716 

761 

4 

0.6780431 

0.6842765 

1661 

0.6919745 

0.6867024 

1294 

0.3002055 

0.2079179 

770 

5 

-Oj6904617 

-0.6965981 

+1641 

+0.6813817  :  +0.6760122  \  +1325 

+0.2966093 

+0.2932796 

+  780 

6 

0.7026854 

0.7087232 

1620 

0.6705946 

0.6651292  |  1356 

0.2909289 

0.2885574  1 

789 

7 

0.7147110 

0.7206484 

1598 

0.6596162 

0.6540561  |  1386 

0.2861653 

0.2837526 

799 

8 

0.7*65349 

0.7323698 

1575 

0.6484492;  0.6427958 

1415 

0.2813200 

0.2788670 

808 

9 

0.7381527 

0.7438831 

1552 

0.6370965 '  0.6313515 

i 

1444 

0.2763941 

0.2739014 

817 

10 

-0.7495607 

-0.7551849 

+1528 

+0.6255611  1+0.6197257 

+1473 

+0.2713890 

+0.2688572 

+  826 

11 

0.7607555 

0.7662719 

1503 

0.6138459   0.6079223 !  1502 

0.2663061   0.2637359  j 

835 

12 

0.7717335 

0.7771400 

1479 

0.6019554 j  0.5959452 

1531 

0.2611471 

0.2585395  1 

843 

13 

0.7824910 

0.7877859 

1453 

0.5898922  1  0.5837967 

1558 

0.2559134 

0.2532690 

851 

14 

0.7930244 

0.7982001 

1426 

0.5776593;  0.5714806   1585 

0.2506064 

0.2479250 

859 

15 

-0.8033306 

-0.8083975 

+1399 

+0.5652609  +0.5590009 

+1612 

+0.2452276  +0.2425119 

+  867 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

Rednc. 

Rednc. 

Rednc 

X 

to 
Mean 

Y 

to 
Mean 

z 

to 
Mean 

Date. 

True  Equinox. 

Eq'xof 
Jan.  0. 

True  Equinox. 

Eq'x  of 
Jan.  0. 

True  Equinox. 

Eq'xof 
Jan.  0. 

Noon. 

Midnight 

Noon. 

Noon* 

Midnight 

Noon. 

Noon. 

Midnight 

Noon. 

Aug.  16 

-0.8134064 

-0.8183569 

+1371 

+0.5527009 

+0.5463612 

+1638 

+0.2397789 

+0.2370287 

+  875 

17 

0.8232485 

0.8280608 

1342 

0.5399825 

0.5335653 

1664 

0.2342617 

0.2314780 

883 

18 

0.8328534 

0.8375661 

1313 

0.5271100 

0.5206174 

1691 

0.2286776 

0.2258610 

890 

19 

0.8422187 

0.8468109 

1284 

0.5140877 

0.5075213 

1716 

0.2230285 

0.2201802 

897 

20 

0.8513422 

0.8558124 

1255 

0.5009189 

0.4942809 

1741 

0.2173162 

0.2144367 

904 

21 

-0.8602211 

-0.8645681 

+1224 

+0.4876080 

+0.4809005 

+1766 

+0.2115420 

+0.2086324 

+  910 

22 

0.8688529 

0.8730753 

1193 

0.4741590 

0.4673839 

1790 

0.2057081 

0.2027691 

916 

23 

0.8772350 

0.8813319 

1162 

0.4605757 

0.4537347 

1813 

0.1998157 

0.1968482 

922 

24 

0.8853657 

0.8893360 

1130 

0.4468616 

0.4399566 

1836 

0.1938666 

0.1908713 

928 

25 

0.8932428 

0.8970855 

1097 

0.4330206 

0.4260538 

1858 

0.1878624 

0.1848401 

933 

26 

-0.9008640 

-0.9045782 

+1064 

+0.4190570 

+0.4120303 

+1880 

+0.1818047 

+0.1787563 

+  938 

27 

0.9082275 

0.9118119 

1030 

0.4049746 

0.3978898 

1902 

0.1756952 

0.1726216 

943 

28 

0.9153310 

0.9187847 

996 

0.3907768 

0.3836358 

1923 

0.1695357 

0.1664376 

948 

29 

0.9221728 

0.9254950 

962 

0.3764674 

0.3692718 

1943 

0.1633276 

0.1602059 

952 

30 

0.928751 1 

0.9319407 

927 

0.3620498 

0.3548017 

1963 

0.1570725 

0.1539277 

956 

31 

-0.9350636 

-0.9381195 

+  892 

+0.3475280 

+0.3402293 

+1982 

+0.1507719 

+0.1476052 

+  960 

Sept.  1 

0.9411082 

0.9440294 

856 

0.3329059 

0.3255587 

2001 

0.1444278 

0.1412400 

964 

2 

0.9468829 

0.9496683 

820 

0.3181880 

0.3107942 

2019 

0.1380419 

0.1348338 

967 

3 

0.9523855 

0.9550342 

783 

0.3033779 

0.2959394 

2036 

0.1316159 

0.1283883 

970 

4 

0.9576143 

0.9601253 

746 

0.2884791 

0.2809975 

2054 

0.1251514 

0.1219053 

973 

5 

-0.9625670 

-0.9649392 

+  709 

+0.2734951 

+0.2659726 

+2071 

+0.1186502 

+0.1153863 

+  977 

6 

0.96724 t7 

0.9694742 

671 

0.2584306 

0.2508694 

2086 

0.1121140 

0.1088335 

979 

7 

0.9716365 

0.9737284 

632 

0.2432896 

0.2356918 

.2101 

0.1055449 

0.1022485 

981 

8 

0.9757496 

0.9777000 

594 

0.2280766 

0.2204447 

2115 

0.0989445 

0.0956333 

983 

9 

0.9795791 

0.9813870 

555 

0.2127965 

0.2051325 

2129 

0.0923152 

0.0889903 

985 

10 

-0.9831234 

-0.9847881 

+  516 

+0.1974535 

+0.1897597 

+2142 

+0.0656588 

+0.0623210 

+  986 

11 

0.9863809 

0.9879017 

477 

0.1820519 

0.1743306 

2155 

0.0789770 

0.0756271 

987 

12 

0.9893504 

0.9907268 

438 

0.1665964 

0.1588501 

2167 

0.0722718 

0.06891 13 

988 

13 

0.9920307 

0.9932621 

398 

0.1510922 

0.1433231 

2179 

0.0655457 

0.0621753 

989 

14 

0.9944207 

0.9955066 

358 

0.1355438 

0.1277547 

2190 

0.0588005 

0.0554217 

990 

15 

-0.9965195 

-0.9974593 

+  317 

+0.1199564 

+0.1121494 

+2200 

+0.0520389 

+0.0486523 

+  990 

16 

0.9963261 

0.9991197 

276 

0.1043347 

0.0965125 

2209 

0.0452622 

0.0418691 

990 

17 

0.9998402 

1.0004874 

235 

0.0886835 

0.0808484 

2218 

0.0384730 

0.0350741 

989 

18 

1.0010614 

1.0015621 

194 

0.0730076 

0.0651618 

2227 

0.0316729 

0.0282695 

988 

19 

1.0019897 

1 .0023438 

152 

0.0573116 

0.0494577 

2234 

0.0248641 

0.0214569 

986 

20 

-1.0026245 

-1.0028318 

+  111 

+0.0416006 

+0.0337406 

+2241 

+0.0180485 

+0.0146388 

+  985 

21 

1.0029659 

1 .0030267 

69 

0.0258786 

0.0180152 

2247 

0.0112283 

0.0078171 

983 

22 

1.0030142 

1.0029283 

+  27 

+0.0101509 

+0.0022861 

2252 

+0.0044053 

+0.0009934 

982 

23 

1.0027690 

1.0025364 

-  15 

-0.0055787 

-0.0134427 

2257 

-0.0024186 

-0.0058304 

980 

24 

1.0022306 

1.0018516 

57 

0.0213053 

0.0291661 

2261 

0.0092416 

0.0126520 

977 

25 

-1.0013994 

-1.0008739 

-  99 

-O.0370248 

-0.0448807 

+2265 

-O.0160614 

-0.0194696 

+  974 

26 

1.0002751 

0.9996032 

141 

0.0527331 

0.0605815 

2268 

0.0228765 

0.0262816 

971 

27 

0.9988582 

0.9980401 

184 

0.0684252 

0.0762639 

2271 

0.0296847 

0.0330857 

967 

28 

0.9971489 

0.9961847 

227 

0.0840970 

0.0919241 

2273 

0.0364844 

0.0398804 

963 

29 

0.9951474 

0.9940370 

270 

0.0997446 

0.1075682 

2274 

0.0432736 

0.0466639 

958 

30 

-0.9928535 

-0.9915971 

-  313 

-0.1153642 

-0.1231618  +2274 

-0.0500507 

-0.0534339 

+  954 
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1 

FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

Bate. 

X 

True  Equinox. 

Bedoo. 

to 

Mean 

Eq'xof 

Jan.  0. 

Y 

True  Equinox. 

Bedue. 

to 

Mean 

Eq'x  of 

Jan.0. 

z 

Trne  Equinox. 

Redne. 

to 

Mean 

Fq'x  of 

Jan.O. 

Noon.           Midnight. 

Noon. 

Noon, 

Midnight. 

Noon. 
4-2273 

Noon. 

Midnight. 

Noon. 

Oct.  1 

-0.9902678 

-0.9888655 

-  355 

-0.1309505 

-0.1387299 

• 

-0.0568133 

-0.0601887 

+  949 

2 

0.9873902 

0.9858422 

398 

0.1464994 

0.1542584 

2272 

0.0635597 

0.0669261 

944 

3 

0.9842214 

0.9825278 

441 

0.1620062 

0.1697425 

2271 

0.0702877 

0.0736443 

938 

4 

0.9807613 

0.9789221 

484 

0.1774665 

0.1851777 

2268 

0.0769955 

0.0803411 

932 

5 

0.9770102 

0.9750258 

526 

0.1928756 

0.2005596 

2265 

0.0836808 

0.0870146 

926 

6 

-0.9729689 

-0.9708397 

-  569 

-0.2082292 

-0.2158835 

+2261 

-0.0903420 

-0.0936628 

+  919 

7 

0.9686384 

0.9663649 

612 

0.2235221 

0.231 1445 

2256 

0.0969768 

0.1002835 

913 

8 

0.9640192 

0.9616016 

655 

0.2387497 

0.2463375 

2251 

0.1035829 

0.1068747 

906 

9 

0.9591121 

0.9565508 

698 

0.2539070 

0.2614578 

2245 

0.1101586 

0.1134342 

899 

10 

0.9539177 

0.9512131 

741 

0.2689895 

0.276501 1 

2239 

0.1167015 

0.1199602 

893 

11 

-0.9484372 

-0.9455903 

-  783 

-0.2839922 

-0.2914621 

+2232 

-0.1232100 

-0.1264504 

+  885 

12 

0.9426726 

0.9396842 

826 

0.2989102 

0.3063359 

2225 

0.1296813 

0.1329024 

877 

13 

0.9366252!  0.9334962 

868 

0.3137385 

0.3211176 

2216 

0.1361135 

0.1393144 

868 

14 

0.9302974 

0.9270289 

911 

0.3284723 

0.3358020 

2207 

0.1425047 

0.1456842 

859 

15 

0.9236908 

0.9202834 

953 

0.3431062 

0.3503846 

2197 

0.1488528 

0.1520101 

850 

16 

-0.9168069 

-0.9132617 

-  995 

-0.3576365 

-0.3648614 

+2186 

-0.1551558 

-0.1582699 

+  841 

17 

0.9096480 

0.9059662 

1037 

0.3720586 

0.3792278 

2175 

0.1614120 

0.1645219 

831 

18 

0.9022165 

0.8983993 

1079 

0.3863681 

0.3934791 

2164 

0.1676194 

0.1707043 

821 

19 

0.8945149 

0.8905637 

1121 

0.4005602 

0.4076108 

2152 

0.1737761 

0.1768347 

810 

20 

0.8865458 

0.8824616 

1163 

0.4146302 

0.4216184 

2139 

0.1798800 

0.1829116 

799 

21 

-0.8783114  ! -0.8740955 

-1204 

-0.4285744 

-0.4354982 

+2125 

-0.1859294 

-0.1889332 

+  788 

22 

0.8698143   0.8654681 

1245 

0.4423890 

0.4492463 

2110 

0.1919227 

0.1948978 

777 

23 

0.861 0571 

0.8565816 

1286 

0.4560698 

0.4628587 

2095 

0.1978581 

0.2008034 

766 

24 

0.8520421 

0.8474389 

1327 

0.4696127 

0.4763313 

2079 

0.2037336 

0.2066486 

756 

25 

0.8427722 

0.8380423 

1367 

0.4830140 

0.4696604 

2063 

0.2095481 

0.2124319 

743 

26 

-0.6332496 

-0.8283944 

-1408 

-0.4962700 

-0.5028426 

+2047 

-0.2152997 

-0.2181513 

+  732 

27 

0.8234770 

0.8184977 

1448 

0.5093773 

0.5158737 

2030 

0.2209866 

0.2238051 

719 

28 

0.8134568 

0.8083548 

1489 

0.5223314 

0.5287499 

2012 

0.2266071 

0.2293921 

706 

29 

0.8031920 

0.7979685 

1528 

0.5351289 

0.5414678 

1993 

0.2321597 

0.2349099 

693 

30 

0.7926847 

0.7873410 

1568 

0.5477660 

0.5540230 

1974 

0.2376426 

0.2403574 

680 

31 

-0.7819377 

-0.7764752 

-1607 

-0.5602383 

-0.5664117 

+1954 

-0.2430542 

-0.2457327 

+  666 

Nov.  1 

0.7709538 

0.7653738 

1646 

0.5725426 

0.5786306 

1933 

0.2483927 

0.2510340 

652 

2 

0.7597357 

0.7540398 

1685 

0.5846751 

0.5906756 

1913 

0.2536562 

0.2562593 

638 

3 

0.7482863 

0.7424757 

1723 

0.5966316 

0.6025427 

1891 

0.2586432 

0.2614075 

624 

4 

0.7366084 

0.7306847 

1761 

0.6084082 

0.6142275 

1868 

0.2639520 

0.2664764 

609 

5 

-0.7247050 

-0.7186698 

-1799 

-0.6200003 

-0.6257262 

+1845 

-0.2689807 

-0.2714646 

+  594 

6 

0.7125796 

0.7064347 

1836 

0.6314045 

0.6370350 

1821 

0.2739279 

0.2763702 

579 

7 

0.7002357 

0.6939829 

1873 

0.6426168 

0.6481496   1796 

0.2787915 

0.281 1917 

564 

8 

0.6876768 

0.6813181 

1909 

0.6536334 

0.6590673 

1772 

0.2835704 

0.2850274 

548 

9 

0.6749071 

0.6684443 

1945 

0.6644503 

0.6697628 

1746 

0.2882624 

0.2905754 

533 

10 

-0.6619302 

-0.6553652 

-1981 

-0.6750638 

-0.6802931 

+1720 

-0.2928661 

-0.2951343 

+  517 

11 

0.6487500!  0.6420850 

2016 

0.6854703 

0.6905947 

1693 

0.2973798 

0.2996024 

502 

12 

0.63537071  0.6286077 

2052 

0.6956660 

0.7006837 

1665 

0.3018021 

0.3039784 

485 

13 

0.6217966 

0.6149378 

2086 

0.7056475 

0.7105569 

1636 

0.3061317 

0.3062612 

468 

14 

0.6080320 

0.6010798 

2120 

0.7154117 

0.7202116 

1607 

0.3103671 

0.3124492 

451 

15|-0.5940817  -0.5870383 

-2154 

-0.7249558 

-0.7296442 

+1577 

•0.3145071 

-0.3165408 

+  434 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

■ 

Rednc. 

Reduc. 

Reduc 

X 

to 
Mean 

Y 

to 

Mean 

z 

to 
Mean 

Date. 

True  Equinox. 

Eq'x  of 
Jan.0. 

Trae  Equinox. 

Eq'x  of 
Jan.  0. 

Noon. 

True  Equinox. 

Eq'x  of 
Jan.  0. 

Noon, 

Midnight 

Noon. 

Noon. 

Midnight 

Noon. 

Midnight 

Noon. 

Nov.  16 

-0.5799502 

-0.5728178 

-2187 

-0.7342764 

-0.7388520 

+1547 

-0.3185502 

-0.3205351 

+  416 

17 

0.5656418 

0.5584227 

2220 

0.7433707 

0.7478321 

1517 

0.3224955 

0.3244310 

398 

18 

0.5511611 

0.5438575 

2252 

0.7522358 

0.7565817 

1486 

0.3263415 

0.3282269 

380 

19 

0.5365127 

0.5291271 

2284 

0.7608694 

0.7650986 

1454 

0.3300870 

0.3319217 

362 

20 

0.5217011 

0.5142355 

2315 

0.7692689 

0.7733801 

1421 

03337310 

0.3355147 

344 

21 

-0.5067308 

-0.4991876 

-2346 

-0.7774319 

-0.7814239 

+1368 

-0.3372728 

-0.3390046 

+  326 

22 

0.4916065 

0.4839879 

2376 

0.7853559 

0.7892277 

*354 

0.3407108 

0.3423908 

307 

23 

0.4763324 

0.4686406 

2406 

0.7930390 

0.7967894 

1321 

0.3440445 

0.3456719 

289 

24 

0.4609132 

0.453150^ 

2435 

0.8004789 

0.8041073 

1286 

0.3472728 

0.3488473 

270 

25 

0.4453528 

0.4375213 

2463 

0.8076742 

0.8111791 

1250 

0.3503951 

0.3519158 

251 

26 

-0.4296562 

-0.4217580 

-2490 

-0.8146217 

-0.8180019 

+1214 

-0.3534095 

-0.3548761 

+  232 

27 

0.4138274 

0.4058649 

2517 

0.8213193 

0.8245737 

1177 

0.3563155 

0.3577275 

213 

28 

0.3978711 

0.3898466 

2543 

0.8277648 

0.8308924 

1139 

0.3591120 

0.3604689 

193 

29 

0.3817919 

0.3737076 

2569 

0.8339563 

0.8369563 

1101 

0.3617982 

0.3630997 

173 

30 

0.3655939 

0.3574517 

2595 

0.8398920 

0.8427631 

1062 

0.3643733 

0  3656188 

153 

Dec  1 

-0.3492815 

-0.3410841 

-2619 

-0.8455695 

-0.84&3108 

+1023 

-0.3668362 

-0.3680253 

+  133 

2 

0.3328600 

0.3246098 

2643 

0.8509866 

0.8535969 

984 

0.3691861 

0.3703184 

113 

3 

0.3163342 

0.3080338 

2666 

0.8561413 

0.8586196 

945 

0.3714221 

0.3724970 

93 

4 

0.2997091 

0.2913608 

2688 

0.8610315 

0.8633768 

904 

0.3735431 

0.3745602 

73 

5 

0.2829895 

0.2745960 

2711 

0  8656552 

0.8678666 

863 

0.3755482 

0.3765072 

52 

6 

-0.2661808 

-0.2577446 

-2733 

-0.8700107 

-0.8720872 

+  822 

-0.3774371 

-0.3783376 

+  31 

7 

0.2492883 

0.2408124 

2753 

0.8740959 

0.8760367 

780 

0.3792087 

0.3800502 

+  11 

8 

0.2323175 

0.2238043 

2773 

0.8779094 

0.8797138 

737 

0.3808621 

0.3816445 

-  10 

9 

0.2152736 

0.2067261 

2792 

0.8814498 

0.8831172 

694 

0.3823972 

0.3831202 

31 

10 

0.1981624 

0.1895833 

2810 

0.8847158 

0.8862454 

651 

0.3838133 

0.3844765 

52 

11 

-0.1809894 

-0.1723814 

-2828 

-0.6877059 

-0.8890970 

+  607 

-0.3851098 

-0.3857130 

-  73 

12 

0.1637602 

0.1551264 

2845 

0.8904187 

0.8916711 

564 

0.3862862 

0.3868293 

94 

13 

0.1464807 

0.1378239 

2860 

0.8928538 

0.8939669 

519 

0.3873423 

0.3878251 

115 

14 

0.1291567 

0.1204798 

2875 

0.8950104 

0.8959841 

474 

0.3882776 

0.3887000 

136 

15 

0.1117938 

0.1030993 

2889 

0.8968879 

0.8977219 

428 

0.3890922 

0.3894540 

157 

16 

-0.0943973 

-0.0856881 

-2902 

-0.8984859 

-0.8991800 

+  382 

-0/3897856 

-0.3900870 

-  178 

17 

0.0769729 

0.0682520 

2915 

0.8998042 

0.9003585 

336 

0.3903580 

0.3905986 

199 

18 

0.0595262 

0.0507962 

2926 

0.9008429 

0.9012573 

289 

0.3908088 

0.3909888 

220 

19 

0.0420627 

0.0333264 

2936 

0.9016018 

0.9018763 

242 

0.3911385 

0.3912579 

241 

20 

0.0245880 

-0.0158481 

2946 

0.9020807 

0.9022153 

194 

0.3913470 

0.3914057 

262 

21 

-0.0071073 

+0.0016340 

-2955 

-0.9022799 

-0.9022746 

+  146 

-0.3914340 

-0.3914320 

-  283 

22 

+0.0103752 

0.0191155 

2964 

0.9021993 

0.9020543 

98 

0.3913997 

0.3913371 

304 

23 

0.0278540 

0.0365901 

2970 

0.9018396 

0.9015552 

+  49 

0.3912443 

0.3911211 

325 

24 

0.0453232 

0.0540526 

2976 

0.9012010 

0.9007772 

0 

0.3909677 

0.3907840 

346 

25 

0.0627777 

0.0714979 

2981 

0.9002835 

0.8997202 

-  49 

0.3905701 

0.3903258 

367 

26 

0.0802127 

0.0889215 

2985 

0.8990872 

0.8983846 

97 

0.3900514 

0.3897466 

389 

27 

+0.0976238 

+0.1063187 

-2989 

-0.8976123 

-0.8967708 

-  147 

-0.3894116 

-0.3890464 

-  410 

28 

0.1150056 

0.1236838 

2991 

0.8958594 

0.8948789 

197 

0.388651 1 

0.3882258 

431 

29 

0.1323529 

0.1410120 

2992 

0.8938288 

0.8927093 

247 

0.3877702 

0.3872844 

452 

30 

0.1496604 

0.1582976 

2992 

0.8915206 

0.8902626 

297 

0.3867684 

0.3862224 

473 

31 

0.1669228 

0.1755354 

2991 

0.8889354 

0.8875390 

347 

0.3856465 

0.3850405 

494 

32 

+0.1841347 

+0.1927200 

-2990 

-0.8860735 

-0.8845390 

-  398 

-0.3844045 

-0.3837384 

-  515 

272         MOON'S  LONGITUDE  AND  LATITUDE,  1882. 


FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

• 

JANUARY. 

FEBRUARY. 

MARCH. 

Day  of 
Month. 

■ 

True  Longitude. 

Latitude. 

True  Longitude. 

Latitude. 

True  Longitude. 

Latitude. 

1.0 

O         1          II 

67  27  11.7 

O         1         II 

+  0  7  35.0 

O        1          II 

113  29  6.0 

O         1         II 

—  3  39  54.5 

122°  28  (U 

Oil* 

—  4  16  li>-5  ! 

1.5 

73  44  32.5 

—  0  26  47.5 

119  28  15.2 

4  0  20.9 

128  24  24.5 

4  31  6.7 

2.0 

79  59  12.4 

1  0  33.8 

125  26  30.0 

4  18  3.5 

134  20  22.9 

4  42  55.3 

2.5 

86  11  22.3 

1  33  21.0 

131  24  0.9 

4  32  52.6 

140  16  12.6 

4  51  38.8 

3.0 

92  21  11.9 

2  4  47.6 

137  20  57.7 

4  44  40.3 

146  12  8.1 

4  57  12.2 

3.5 

98  28  50.2 

—  2  34  33.9 

143  17  29.6 

—  4  53  20.3 

152  8  21.8 

—  4  59  31.8 

4.0 

104  34  25.8 

3  2  21.7 

149  13  46.4 

4  58  48.1 

158  5  4.3 

4  58  35.5 

4.5 

110  38  7.1 

3  27  54.6 

155  9  57.7 

5  1  0.8 

164  2  25.3 

4  54  22.9 

5.0 

116  40  3.1 

3  50  58.3 

161  6  14.8 

4  59  57.0 

170  0  33.9 

4  46  55.4 

5.5 

122  40  23.3 

4  11  20.4 

167  2  50.4 

4  55  37.2 

175  59  38.8 

4  36  16.1 

6.0 

128  39  18.4 

—  4  28  50.5 

172  59  59.0 

—  4  48  3.4 

181  59  48.9 

—  4  22  29.8 

6.5 

134  37  1.2 

4  43  19.9 

178  57  57.6 

4  37  18.9 

188  1  14.3 

4  5  43.4 

7.0 

140  33  45.5 

4  54  41.8 

184  57  5.6 

4  23  28.7 

194  4  6.3 

3  46  5.2  I 

7.5 

146  29  47.8 

5  2  51.2 

190  57  44.9 

4  6  38.8 

200  8  37.9 

3  23  45.6 

8.0 

152  25  26.7 

5  7  44.5 

197  0  20.3 

3  46  56.7  • 

206  15  4.3 

2  58  56.4 

8.5 

158  21  3.3 

—  59  19.4 

203  5  19.4 

—  3  24  31.1 

212  23  43.0 

—  2  31  51.2 

9.0 

164  17  l.l 

5  7  34.9 

209  13  12.0 

2  59  32.3 

218  34  536 

2  2  45.1 

9.5 

170  13  46.3 

5  2  31.2 

215  24  29.9 

2  32  12.1 

224  48  58.2 

1  31  54.9 

10.0 

176  11  47.4 

4  54  9.5 

221  39  46.7 

2  2  43.9 

231  6  21.2 

0  59  39.2 

10.5 

182  11  35.2 

4  42  32.1 

227  59  37.1 

1  31  23.2 

237  27  28.6 

—  0  26  18.0 

11.0 

188  13  42.6 

—  4  27  42.2 

234  24  35.6 

—  0  58  27.6 

243  52  47.3 

+  0  7  46.8 

11.5 

194  18  44.0 

4  9  44.3 

240  55  16.0 

—  0  24  17.5 

250  22  45.2 

0  42  11.3 

12.0 

200  27  15.2 

3  48  44.1 

247  32  9.9 

+  0  10  44.2 

256  57  49.5 

1  16  29.8 

12.5 

206  39  52.4 

3  24  48.8 

254  15  45.1 

0  46  1J.2 

263  38  25.6 

1  50  14j6 

13.0 

212  57  11.6 

2  58  7.6 

261  6  23.8 

1  21  34.0 

270  24  56.3 

2  22  56.2 

13.5 

219  19  47.8 

—  2  28  52.2 

268  4  20.4 

+  1  56  19.6 

277  17  39.4 

+  2  54  3.1 

14.0 

225  48  13.9 

1  57  16.6 

275  9  39.9 

2  29  52.5 

284  16  46.5 

3  23  2.5 

14.5 

232  22  59.4 

1  23  38.3 

282  22  15.4 

3  1  34.5 

291  22  20.9 

3  49  20.8 

15.0 

239  4  28.8 

0  48  18.5 

289  41  46.3 

3  30  45.7 

298  34  15.4 

4  12  24.6 

15.5 

245  53  0.3 

—  0  11  42.5 

297  7  37.8 

3  56  46.8 

305  52  11.3 

4  31  41.5 

16.0 

252  48  44.0 

+  0  25  40.2 

304  39  0.5 

+  4  18  59.7 

313  15  37.0 

+  4  46  41.4 

16.5 

259  51  40.3 

1  3  15.5 

312  14  51.0 

4  36  50.5 

320  43  47.9 

4  56  58.6 

17.0 

267  1  37.9 

1  40  25.6 

319  53  53.4 

4  49  50.7 

328  15  47.0 

5  2  13.0 

17.5 

274  18  13.4 

2  16  29.4 

327  34  43.0 

4  57  39.7 

335  50  26.6 

5  2  11.9 

18.0 

281  40  50.6 

2  50  43.8 

335  15  49.9 

5  0  5.9 

343  26  30.6 

4  56  51.0 

18.5 

289  8  40.1 

+  3  22  24.6 

342  55  42.8 

+  4  57  7.2 

351  2  37.7 

+  4  46  14.9 

19.0 

296  40  41.1 

3  50  49.7 

350  32  54.0 

4  48  51.2 

358  37  25.3 

4  30  37.6 

19.5 

304  15  42.2 

4  15  20.4 

358  6  2.8 

4  35  34.9 

6  9  33.9 

4  10  21.1 

20.0 

311  52  25.3 

4  35  23.6 

5  33  59.7 

4  17  42.7 

13  37  49.6 

3  45  55.0 

20.5 

319  29  28.3 

4  50  33.2 

12  55  48.3 

3  55  44.5 

21  1  79 

3  17  54.4 

21.0 

327  5  28.3 

+  5  0  32.0 

20  10  46.6 

+  3  30  15.2 

28  18  35.6 

+  2  46  57.8 

21.5 

334  39  6.7 

5  5  11.9 

27  18  27.7 

3  1  50.7 

35  29  32.2 

2  13  45.6 

22.0 

342  9  11.6 

5  4  33.7 

34  18  38.5 

2  31  7.8 

42  33  30.5 

1  38  5*1.2 

22.5 

349  34  40.9 

4  58  46.8 

41  11  18.6 

1  58  42.5 

49  30  15  9 

1  3  14.1 

23.0 

356  54  44.3 

4  48  7.8 

47  56  38.7 

1  25  8.9 

56  19  45.7 

+  0  27  9.6 

23.5 

4  8  44.6 

+  4  32  59.1 

54  34  58.5 

+  0  50  58.5 

63  2  7.6 

—  0  8  42.4 

24.0 

11  16  17.5 

4  13  47.3 

61  6  44.0 

+  0  16  40.4 

69  37  38.0 

0  43  52.7 

24.5 

18  17  11.3 

3  51  1.8 

67  32  26.5 

—  0  17  19.3 

76  6  40.5 

1  17  55.6 

25.0 

25  11  25.0 

3  25  13.2 

73  52  40.5 

0  50  37.1 

82  29  44.1 

1  50  29.1 

25.5 

31  59  7.0 

2  56  52.6 

80  8  1.9 

I  22  51.8 

88  47  21.7 

2  21  14.1 

26.0 

38  40  33.7 

+  2  26  30.7 

86  19  7.6 

—  1  53  44.6 

95  0  8.8 

—  2  49  546 

26.5 

45  16  6.7 

1  54  37.2 

92  26  33.7 

2  22  58.6 

101  8  42.7 

3  16  16.7 

27.0 

51  46  12.0 

1  21  40.3 

98  30  55.2 

2  50  18.4 

107  13  40.8 

3  40  8.9 

27.5 

58  11  17.9 

0  48  6.7 

104  32  45.2 

3  15  30.3 

113  15  40.1 

4  1  21.1 

28.0 

64  31  53.8 

+  0  14  21.8 

110  32  34.4 

3  38  21.8 

119  15  17.0 

4  19  44.7 

28.5 

70  48  29.3 

—  0  19  10.7 

116  30  51.1 

3  58  41.5 

125  13  6.1 

4  35  12.2 

29.0 

77  1  33.5 

—  0  52  8.6 

122  28  0.3 

—  4  16  19.5 

131  9  39.8 

—  4  47  37.3 

29.5 

83  11  33.8 

1  24  11.0 

128  24  24.5 

4  31  6.7 

137  5  28.3 

4  56  54.8 

30.0 

89  18  55.5 

1  54  58.5 

134  20  22.9 

4  42  55.3 

143  0  59.6 

5  3  0.1 

30.5 

95  24  2.0 

2  24  12.8 

140  16  12.6 

4  51  38.8 

148  56  38.3 

5  5  50.0 

31.0 

101  27  14.2 

2  51  37.0 

146  12  8.1 

4  57  12.2 

154  52  46.7 

5  5  22.1 

31.5 

107  28  50.3 

—  3  16  55.6 

152  8  21.8 

—  4  59  31.8 

160  49  44.3 

—  5  1  35.4 
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FOB  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

APRIL. 

MAY. 

JUNE. 

Day  of 
Month. 

True  Longitude. 

Latitude. 

True  Longitude. 

Latitude. 

True  Longitude. 

Latitude. 

1.0 

Q        1         II 

166  47  4H.2 

O        1         II 

—  4  54  30.7 

199  29  56.0 

O         1         II 

—  3  23  43.5 

246°  2^  3&5 

+  0°  36'  39*5 

1.5 

172  47  13.0 

4  44    9.7 

205  42    4.6 

2  56  35.2 

253    6  49.2 

1   13  15.0 

2.0 

178  48  11.1 

4  30  36.2 

211  57  21.9 

2  27    5.2 

259  54  23.0 

1  49  10.7 

2.5 

184  50  53.2 

4  13  55.9 

218  15  54.7 

1  55  31.1 

266  45  59.0 

2  23  52.3 

3.0 

190  55  28.4 

3  54  16.6 

224  37  47.3 

1  22  13.0 

273  41  17.6 

2  56  44.9 

3.5 

197    2    4.7 

—  3  31  48.0 

231     3    2.4 

—  0  47  33.5 

280  39  55.2 

+  3  27  14.5 

4.0 

203  10  49.4 

3    6  42.2 

237  31  40.7 

—  0  11  57.8 

287  41  25.7 

3  54  48.4 

4.5 

209  21  49.8 

2  39  13.3 

244    3  41.6 

+  0  24    6.9 

294  45  21.4 

4  18  57.2 

5.0 

215  35  13.3 

2    9  37.7 

250  39    3.3 

1    0  11.7 

301  51  12.7 

4  39  13.8 

5.5 

221  51    7.9 

1  38  13.7 

257  17  43.3 

1  35  46.5 

308  58  30.3 

4  55  15.7 

6.0 

228    9  42.7 

—  1     5  21.6 

263  59  38.4 

+  2  10  20.3 

316    6  45.1 

+  56  45.9 

6.5 

234  31     7.8 

—  0  31  23.5 

270  44  44.5 

2  43  22.0 

323  15  29.0 

5  13  31.8 

7.0 

240  55  34.7 

+  0    3  16.9 

277  32  57.3 

3  14  20.6 

330  24  15.9 

5  15  26.5 

7.5 

247  23  16.2 

0  38  14  4 

284  24  12.0 

3  42  46.1 

337  32  41.6 

5  12  28.6 

8.0 

253  54  25.7 

1  13    2.5 

291  18  22.5 

4    8  10.1 

344  40  23.9 

5    4  42.1 

8.5 

260  29  17.5 

+  1  47  13.5 

298  15  21.6 

+  4  30    5.9 

351  47    2.9 

+  4  52  16.1 

9.0 

267    8    5.8 

2  20  19.1 

305  15    1.0 

4  48    9.8 

358  52  20.9 

4  35  24.6 

9.5 

273  51     4.4 

2  51  50.1 

312  17  10.4 

5    2    1.1 

6  56    2.3 

4  14  26.0 

10.0 

280  38  25.0 

3  21  17.0 

319  21  37.4 

5  11  22.6 

12  57  53.3 

3  49  42.5 

10.5 

287  30  17.2 

3  48  10.4 

326  28    7.3 

5  16    1.6 

19  57  41.3 

3  21  39.9 

11.0 

294  26  47.2 

+  4  12     1.4 

333  36  22.4 

+  5  15  49.8 

26  55  14.9 

+  2  50  46.9 

11.5 

301  27  56.0 

4  32  22.1 

340  46    2.3 

5  10  44.3 

33  50  23.5 

2  17  34.3 

12.0 

308  33  38.9 

4  48  46.7 

347  56  43.4 

5    0  47.3 

40  42  57.0 

1  42  34.6 

12.5 

315  43  43.8 

5    0  51.7 

355    7  58.9 

4  46    6.6 

47  32  45.3 

1    6  21.1 

13.0 

322  57  50.9 

5    8  17.3 

2  19  19.7 

4  26  56.1 

54  19  39.3 

+  0  29  27.5 

13.5 

330  15  32.1 

+  5  10  48.7 

9  30  14.1 

+  4    3  34.8 

61     3  29.7 

—  0    7  32.9 

14.0 

337  36  10.4 

5    8  16.3 

16  40    8.8 

3  36  27.3 

67  44    7.6 

0  44    7.9 

14.5 

344  59    1.2 

5    0  37.4 

23  48  29.8 

3    6    2.4 

74  21  25.0 

1  19  47.1 

15.0 

352  23  12.8 

4  47  56.4 

30  54  43.0 

2  32  53.0 

80  55  14.9 

1  54    2.1 

15.5 

359  47  48.5 

4  30  25.1 

37  58  15.3 

1  57  34.7 

87  25  31.8 

2  26  27.4 

16.0 

7  11  48.3 

+  4    8  22.8 

44  58  35.5 

+ 1  20  44.9 

93  52  11.9 

—  2  56  40.3 

16.5 

14  34  11.5 

3  42  16.0 

51  55  15.7 

0  43     1.5 

100  15  13.9 

3  24  21.3 

17.0 

21  53  59.4 

3  12  36.5 

58  47  51.5 

+  0    5    2.0 

106  34  39.3 

3  49  13.9 

17.5 

29  10  17.2 

2  40    0.9 

65  36    2.8 

—  0  32  37.9 

112  50  32.4 

4  11     5.6 

18.0 

36  22  16.0 

2    5    8.6 

72  19  34.6 

1     9  24.9 

119    3    0.9 

4  29  45.8 

18.5 

43  29  15.0 

+ 1  28  40.3 

78  58  17.1 

—  1  44  48.6 

125  12  15.5 

—  4  45    7.5 

19,0 

50  30  41.9 

0  51  16.7 

85  32    5.8 

2  18  22.4 

131   18  30.6 

4  57    5.8 

19.5 

57  26  13.5 

+  0  13  36.4 

92     1     2.1 

2  49  43.5 

137  22    3.9 

5    5  38.3 

20.0 

64  15  36.2 

—  0  23  44.4 

98  25  12.1 

3  18  32.6 

143  23  16.2 

5  10  44.2 

20.5 

70  58  45.1 

1     0  13.0 

104  44  47.0 

3  44  34.1 

149  22  31.4 

5  12  24.3 

21.0 

77  35  43.7 

—  1  35  20.6 

111     0    2.8 

—  4    7  35.7 

155  20  16.0 

—  5  10  40.9 

21.5 

84    6  42.8 

2    8  42.5 

117  11   19.2 

4  27  28.1 

161  16  59.1 

5    5  37.2 

22.0 

90  31  59.7 

2  39  57.7 

123  18  59.7 

4  44    4.5 

167  13  12.1 

4  57  17.2 

22.5 

96  51  57.1 

3    8  48.9 

129  23  31.0 

4  57  20.2 

173    9  28.2 

4  45  45.7 

23.0 

103    7    1.8 

3  35    2.0 

135  25  22.2 

5    7  12.4 

179    6  22.0 

4  31     8.5 

23.5 

109  17  43.9 

—  3  58  25.7 

141  25    4.4 

—  5  13  39.6 

185    4  29.3 

—  4  13  32.1 

24.0 

115  24  36.5 

4  18  51.1 

147  23  10.3 

5  16  41.5 

191     4  26.5 

3  53    3.9 

24.5 

121  28  13.7 

4  36  11.2 

153  20  14.0 

5  16  18.9 

197    6  49.9 

3  29  52.2 

25.0 

127  29  11.1 

4  50  20.7 

159  16  49.7 

5  12  33.2 

203  12  15.3 

3    4    6.9 

25.5 

133  28    4.0 

5    1  15.3 

165  13  32.1 

5    5  26.7 

209  21  17.3 

2  35  59.4 

26.0 

139  25  27.7 

—  58  52.0 

171   10  55.5 

—  4  55    2.4 

215  34  28.5 

—  25  43.2 

26.5 

145  21  56.8 

5  13    8.7 

177    9  33.7 

4  41  24.4 

221  52  19.2 

1  33  34.1 

27.0 

151  18    4.5 

5  14    4.1 

183    9  58  9 

4  24  37.7 

228  15  15.8 

0  59  504 

27.5 

157  14  22.4 

5  11  37.7 

189  12  42.1 

4    4  48.5 

234  43  40.5 

—  0  24  53.4 

28.0 

163  11  20.0 

5    5  50.1 

195  18  12.2 

3  42    4.7 

241   17  502 

+  0  10  62.5 

28.5 

169    9  25.2 

4  56  42.8 

201  26  55.8 

3  16  35.9 

247  57  55.5 

0  46  59.4 

29.0 

175    9    3.1 

—  4  44  18.6 

207  39  16.4 

—  2  48  33.8 

254  43  59.7 

+ 1  22  56.7 

295 

181   10  36.4 

4  28  41.6 

213  55  34.3 

2  18  12.9 

261  35  58.2 

1  58  10.9 

30.0 

187  14  25.2 

4    9  57.9 

220  16    6.1 

1  45  49.9 

268  33  37.7 

2  32    66 

30.5 

193  20  46.8 

3  48  15.2 

226  41     4.3 

1   11  44.7 

275  36  36.2 

3    4     7.0 

31.0 

199  29  56.0 

3  23  43.5 

233  10  37.0 

0  36  20.4 

282  44  23.2 

3  33  35.2 

31.5 

205  42    4:6 

—  2  56  35.2 

239  44  47.2 

—  0    0    2.7 

289  56  20.3 

+  3  59  56.0 

18 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

JULY. 

AUGUST. 

SEPTEMBER. 

Day  of 
Month. 

True  Longitude. 

Latitude. 

True  Longitude. 

Latitude. 

True  Longitude. 

Latitude 

1.0 

282  44  23.2 

O   /    // 

+  3  33  35.2 

336  i  49.0 

o  _  /    // 

+  4  57  67.0 

29  43  28.7 

+  2°  i  if. 7 

1.5 

289  56  20.3 

3  59  56.0 

343  34  34.5 

4  49  3.8 

36  53  46.7 

1  27  11.8 

2.0 

297  11  424 

4  22  36.5 

351  2  46.7 

4  35  16.4 

43  57  17.4 

0  50  46.2 

85 

304  29  38.9 

4  41  7.8 

358  27  26.4 

4  16  56.2 

50  53  58.6 

+  0  14  8J2 

3.0 

311  49  16.5 

4  55  6.6 

5  47  45.5 

3  54  30.1 

57  43  57.9 

—  0  22  8.2 

3.5 

319  9  40.3 

+  5  4  15.9 

13  3  6.9 

+  3  28  29.8 

64  27  30.5 

—  0  57  32.8 

4.0 

326  29  56.7 

5  8  25.5 

20  13  5.1 

2  59  29.0 

71  4  57.5 

1  31  38.8 

4.5 

333  49  15.3 

5  7  32.1 

27  17  25.7 

2  28  3.0 

77  36  44.5 

2  4  2.8 

5.0 

341  6  50.5 

5  1  39.6 

34  16  3.7 

1  54  47.4 

84  3  19.1 

2  34  24.9 

5.5 

348  22  2.9 

.  4  50  58.3 

41  9  3.0 

1  20  16.8 

90  25  10.4 

3  2  27.9 

60 

355  34  20.1 

+  4  35  44.3 

47  56  33.8 

+  0  45  4.2 

96  42  47.6 

—  3  27  57.3 

6.5 

2  43  17.1 

4  16  18.3 

54  38  51.4 

+  0  9  41.1 

102  56  39.5 

3  50  41.0 

7.0 

9  48  362 

3  53  5.0 

61  16  14.4 

—  0  25  23.4 

109  7  13.4 

4  10  2S.9 

7.5 

16  50  6.1 

3  26  32.1 

67  49  4.0 

0  59  42.5 

115  14  55.2 

4  27  12.9 

8.0 

23  47  41.1 

2  57  9.1 

74  17  41.8 

1  32  51 .4 

121  20  8.8 

4  40  46.3 

8.5 

30  41  21.0 

+  2  25  27.2 

80  42  29.1 

—  2  4  27.8 

127  23  15  5 

—  4  51  4.7 

9.0 

37  31  9.1 

1  51  57.7 

87  3  47.1 

2  34  11.6 

133  24  34.8 

4  58  4.7 

9.5 

44  17  11.7 

1  17  12.3 

93  21  55.5 

3  1  44.6 

139  24  24  0 

5  1  44  6 

10.0 

50  59  36.2 

0  41  42.3 

99  37  11.8 

3  26  51.0 

145  22  58.3 

5  2  4.7 

10.5 

57  38  31.7 

+  0  5  58.1 

105  49  51.7 

3  49  17.0 

151  20  31.1 

4  59  6.3 

11.0 

64  14  7.1 

—  0  29  31.2 

112  0  9.2 

—  4  8  50.7 

157  17  14.7 

—  4  52  59.5 

11.5 

70  46  30.8 

1  4  17.6 

118  8  16.2 

4  25  22.3 

163  13  20.5 

4  43  28.2 

12.0 

77  15  50.6 

1  37  55.0 

124  14  22.7 

4  38  44.2 

169  8  59.3 

4  30  59.6 

18.5 

83  42  13.0 

2  9  59.1 

130  18  37.8 

4  48  50.9 

175  4  224 

4  15  34.7 

13.0 

90  5  43.5 

2  40  7.6 

136  21  9.6 

4  55  38.9 

180  59  40.9 

3  57  22.7 

13.5 

96  26  26.4 

—  3  8  0.8 

142  22  5.9 

—  4  59  6.4 

186  55  7.2 

—  3  36  34.3 

14.0 

102  44  25.4 

3  33  21.3 

148  21  34.8 

4  59  13.8 

192  50  55.3 

3  13  21.7 

14.5 

108  59  43-7 

3  55  54.3 

154  19  45.0 

4  56  3.4 

198  47  20.5 

2  47  58.1 

15.0 

115  12  24.7 

4  15  27.5 

160  16  46.4 

4  49  39.1 

204  44  40.4 

2  20  37.8 

15.5 

121  22  32.3 

4  31  51.4 

166  12  50.8 

4  40  6.4 

210  43  15.0 

1  51  36.2 

16.0 

127  30  11.4 

—  4  44  58.9 

172  8  12.1 

—  4  27  32.1 

216  43  26.4 

—  1  21  9.8 

16.5 

133  35  29.0 

4  54  45.3 

178  3  6.3 

4  12  4.5 

222  45  39.6 

0  49  36.0 

17.0 

139  38  33.7 

5  1  8.3 

183  57  52.2 

3  53  53.0 

228  50  21.9 

—  0  17  13.0 

17.5 

145  39  36.3 

5  4  7.6 

189  52  51.6 

3  33  8.0 

234  58  2.6 

+  0  15  39.9 

18.0 

151  38  50.6 

5  3  44.7 

195  48  29.0 

3  10  0.6 

241  9  13.0 

0  48  42.1 

18.5 

157  36  33.2 

—4?  0  2.7 

201  45  11.8 

—  2  44  43.1 

247  24  25.8 

+  1  21  32.2 

19.0 

163  33  3.4 

4  53  6.2 

207  43  30.4 

2  17  28.5 

253  44  13.9 

1  53  47.3 

19.5 

169  28  43.6 

4  43  0.7 

213  43  57.8 

1  48  30.9 

260  9  10.3 

2  25  3.2 

20.0 

175  23  59.4 

4  29  52.9 

219  47  9-3 

1  18  5.3 

266  39  46.4 

2  54  54.2 

30.5 

181  19  19.0 

4  13  50.4 

225  53  41.7 

0  46  27.9 

273  16  30.9 

3  22  53.5 

21.0 

187  15  13.5 

—  3  55  1.7 

232  4  13.0 

—  0  13  56.3 

279  59  48.8 

+  3  48  33.0 

21.5 

193  12  16.3 

3  33  35.8 

238  19  21.6 

+  0  19  10.0 

286  49  59.2 

4  II  23.7 

22.0 

199  11  2.9 

3  9  42.8 

244  39  45.4 

0  52  29.8 

293  47  13.9 

4  30  56.2 

22.5 

205  12  10.4 

2  43  33.7 

251  6  0.7 

1  25  39.9 

300  51  35.1 

4  46  42.1 

23.0 

211  16  16.9 

2  15  20.8 

257  38  40.7 

1  58  14.8 

308  2  54.5 

4  58  14.2 

23.5 

217  24  1.2 

—  1  45  17.5 

264  18  13.9 

+  2  29  46.5 

315  20  51.0 

+  5  5  8.1 

24.0 

223  36  1.7 

1  13  39.1 

271  5  3.0 

2  59  44.9 

322  44  50.7 

5  7  4.1 

24.5 

229  52  55.7 

0  40  43.2 

277  59  22.2 

3  27  37.9 

330  14  6.6 

5  3  48.3 

25.0 

236  15  18.0 

—  0  6  49.4 

285  I  15.7 

3  52  52.2 

337  47  39.1 

4  05  14.3 

25.5 

242  43  40.3 

+  0  27  39.9 

292  10  36.0 

4  14  54.0 

345  24  18.0 

4  41  24.3 

26.0 

249  18  29.8 

+  1  2  19.6 

299  27  2.4 

+  4  33  10.1 

353  2  45.5 

+  4  22  29.6 

265 

256  0  7.3 

1  36  41.5 

306  49  59.8 

4  47  9.9 

0  41  38.5 

3  58  50.7 

27.0 

262  48  46.2 

2  10  14.4 

314  18  39.3 

4  56  26.9 

8  19  33.7 

3  30  56.8 

27.5 

269  44  30.5 

2  42  24.8 

321  51  58.4 

5  0  40.2 

15  55  10.0 

2  59  24.9 

28.0 

276  47  13.6 

3  12  37.2 

329  28  44.2 

4  59  36.7 

23  27  13.2 

2  24  56.3 

28.5 

283  56  37.3 

3  40  14.8 

337  7  34.5 

4  53  11.7 

30  54  37.7 

1  48  16.6 

29.0 

291  12  112 

+  4  4  41.4 

344  47  3.1 

+  4  41  30.2 

38  16  29.3 

+  1  10  12.0 

29.5 

298  33  12.5 

4  25  22  7 

352  25  43.2 

4  24  46.7 

45  32  6.2 

+  0  31  278 

30.0 

305  58  46.8 

4  41  47.6 

0  2  11.5 

4  3  24.1 

52  40  59.4 

—  07  13.1 

30.5 

313  27  50  5 

4  53  30.4 

7  35  11.6 

3  37  53.1 

59  42  52  6 

0  45  11.6 

31.0 

320  59  12.3 

5  0  12.2 

15  3  37.9 

3  8  49.8 

66  37  40.6 

1  21  53.6 

31.5 

328  31  37.1 

+  5  I  41.8 

22  26  36.9 

+  2  36  54.2 

73  25  28.2 

—  1  56  49.4 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

■ 

OCTOBER. 

NOVEMBER. 

DECEMBER. 

Day  of 
Month. 

True  Longitude. 

Latitude. 

True  Longitude. 

Latitude. 

True  Longitude. 

Latitude. 

1.0 

_  o   /   // 
66  37  40.6 

—  1°  2l'  5#6 

114°  16  2#8 

O         1         II 

—  4  44  14.7 

U$bi   4L8 

O  J        if 

—  5  13  51.6 

1.5 

73  25  28.2 

1  56  49.4 

120  32  0.7 

4  57  50.6 

152  55  39.2 

5  8  23.5 

2.0 

80  6  29.1 

2  29  34.4 

126  43  7.1 

5  7  48.1 

158  55  0.9 

4  59  35.6 

2.5 

86  41  3.3 

2  59  48.5 

132  50  15.8 

5  14  8.4 

164  52  22.7 

4  47  36.6 

3.0 

93  9  35.9 

3  27  15.5 

138  54  0.7 

5  16  54.4 

170  48  21.6 

4  32  35.5 

3.5 

99  32  35.8 

—  3  51  43.1 

144  54  56.3 

—  5  16  10.0 

176  43  34.5 

—  4  14  41.9 

4.0 

105  50  34.1 

4  13  1.8 

150  53  36.7 

5  11  59.7 

182  38  38.4 

3  54  5.9 

4.5 

112  4  3.0 

4  31  4.6 

156  50  35.6 

5  4  29.3 

188  34  9.5 

3  30  58.2 

5.0 

.  118  13  35.5 

4  45  46.7 

162  46  25.6 

4  53  44.9 

194  30  43.0 

3  5  30.3 

5.5 

124  19  43.7 

4  57  5.0 

168  41  38.0 

4  39  53.6 

200  28  52.2 

2  37  55.1 

6.0 

130  22  58.8 

—  5  4  58.1 

174  36  42.4 

—  4  23  3.4 

206  29  8.5 

—  2  8  26.4 

6.5 

136  23  50.8 

5  9  25.8 

180  32  6.6 

4  3  23.3 

212  32  1.0 

1  37  19.6 

7.0 

142  22  48.2 

5  10  29.0 

186  28  16.1 

3  41  3.4 

218  37  55.5 

1  4  52.0 

7.5 

148  20  17.3 

5  8  9.7 

192  25  34.4 

3  16  15.2 

224  47  14.5 

—  0  31  22.4 

8.0 

154  16  42.4 

5  2  31.2 

198  24  22.7 

2  49  11.6 

231  0  17.0 

+  0  2  48.1 

8.5 

160  12  25.6 

—  4  53  38.1 

204  25  0.0 

—  2  20  7.0 

237  17  17.8 

+  0  37  16.4 

9.0 

166  7  47.2 

4  41  36.1 

210  27  42.9 

1  49  17.7 

243  38  27.6 

1  11  37.6 

9.5 

172  3  5.5 

4  26  32.1 

216  32  45.7 

1  17  1.7 

250  3  52.4 

1  45  25.1 

10.0 

177  58  36.9 

4  8  34.6 

222  40  20.7 

0  43  38.8 

256  33  33.5 

2  18  11.2 

10.5 

183  54  36.6 

3  47  53.5 

228  50  38.3 

—  0  9  30.2 

263  7  28.0 

2  49  26.9 

11.0 

189  51  18.3 

—  3  24  40.2 

235  3  47.5 

+  0  25  1.1 

269  45  28.4 

+  3  18  43.2 

11.5 

195  48  54.9 

2  59  7.7 

241  19  55.6 

0  69  30.7 

276  27  23.3 

3  45  31.4 

12.0 

201  47  39.0 

2  31  30.4 

247  39  8.7 

1  33  33.4 

283  12  57.9 

4  9  24.0 

12.5 

207  47  42.8 

2  2  4.2 

254  1  32.0 

2  6  43.1 

290  1  54.5 

4  29  55.5 

13.0 

213  49  18.8 

1  31  6.5 

260  27  10.2 

2  38  33.2 

296  53  53.3 

4  46  42.8 

13  5 

219  52  40.0 

—  0  58  56.0 

266  56  7.4 

+  3  8  37.3 

303  48  33.1 

+  4  59  26.3 

14.0 

225  58  0.4 

—  0  25  52.6 

273  28  27.2 

3  36  29.1 

310  45  32.2 

5  7  50.1 

14.5 

232  5  35.2 

+  07  42.9 

280  4  12.8 

4  1  43.1 

317  44  29.2 

5  11  42.7 

15.0 

238  15  40.9 

0  41  28.6 

286  43  27.3 

4  23  55.1 

324  45  3.5 

5  10  57.4 

15.5 

244  28  35.3 

1  15  1.7 

293  26  12.8 

4  42  42.4 

331  46  55.7 

5  5  32.1 

16.0 

250  44  37.7 

+ 1  47  58.7 

300  12  30.9 

+  4  57  44.1 

338  49  48.1 

+  4  55  29.4 

16.5 

257  4  8.3 

2  19  55.7 

307  2  22.1 

5  8  41.6 

345  53  24.7 

4  40  57.2 

17.0 

263  27  2H.1 

2  50  28.2 

313  55  45.5 

5  15  19.4 

352  57  31.2 

4  22  7.7 

17.5 

269  54  58.8 

3  19  11.2 

320  52  38.2 

5  17  25.2 

0  1  54.7 

3  59  17.7 

18.0 

276  27  1.1 

3  45  39.5 

327  52  54.8 

5  14  50.2 

7  6  23.1 

3  32  48.0 

18  5 

283  3  54.6 

+  4  9  27.9 

334  56  27.0 

+  5  7  30.2 

14  10  45.1 

+  3  3  3.6 

19.0 

289  45  57.2 

4  30  11.4 

342  3  2.9 

4  55  25.4 

21  14  49.3 

2  30  32.7 

19.5 

296  33  23.5 

4  47  25.5 

349  12  26.5 

4  38  41.3 

28  18  23.6 

1  55  466 

20.0 

303  26  23.6 

5  0  47.1 

356  24  17.6 

4  17  28.9 

35  21  14.9 

1  19  18.9 

20.5 

310  25  2.0 

5  9  54.7 

3  38  11.3 

3  52  5.2 

42  23  8.7 

0  41  45.2 

21.0 

317  29  16.8 

+  5  14  29.5 

10  53  38.2 

+  3  22  52.6 

49  23  48.7 

+  0  3  41.8 

21.5 

324  38  57.9 

5  14  16.2 

18  10  4.5 

2  50  19.3 

56  22  56.6 

—  0  34  14.5 

22.0 

331  53  46.1 

5  9  4.1 

25  26  52.5 

2  14  58.6 

63  20  12.5 

1  11  27.4 

22.5 

339  13  13.1 

4  58  48.2 

32  43  21.7 

1  37  28.1 

70  15  15.2 

1  47  22.4 

23.0 

346  36  40.8 

4  43  30.1 

39  58  49.5 

0  58  28.4 

77  7  42.4 

2  21  27.2 

23.5 

354  3  22.2 

+  4  23  19.0 

47  12  32.5 

+  0  18  42.1 

83  57  11.6 

—  2  53  12.5 

24.0 

1  32  22.3 

3  58  31.8 

54  23  47.6 

—  0  21  7.9 

90  43  21.4 

3  22  12.7 

24.5 

9  2  40.0 

3  29  33.4 

61  31  53.9 

1  0  19.7 

97  25  52.0 

3  48  6.4 

25.0 

16  33  9.8 

2  56  56.1 

68  36  13.4 

1  38  13.6 

104  4  26.1 

4  10  36.7 

25.5 

24  2  44.6 

2  21  18.3 

75  36  12.6 

2  14  13.9 

110  38  49.9 

4  29  31.0 

26.0 

31  30  18.5 

+ 1  43  23.2 

82  31  23.4 

—  2  47  49.3 

117  8  54.0 

—  4  44  41.1 

265 

38  54  49.2 

1  3  56.8 

89  21  23.7 

3  18  33.3 

123  34  33.5 

4  56  2.8 

27.0 

46  15  19.9 

+  0  2!)  46.2 

96  5  58.6 

3  46  5.0 

129  55  48.6 

5  3  35.3 

27.5 

53  31  1.4 

—  0  16  22.9 

102  45  0.0 

4  10  8.5 

136  12  45.0 

5  7  21.3 

28.0 

60  41  13.2 

0  55  47.3 

109  18  26.6 

4  30  32.8 

142  25  33.4 

5  7  25.8 

285 

67  45  24.7 

1  33  48.0 

115  46  24.0 

4  47  11.2 

148  34  29.3 

5  3  55.7 

29.0 

74  43  15.1 

—  2  9  50.8 

122  9  3.9 

—  5  0  0.9 

154  39  52.9 

—  4  56  59.9 

29.5 

81  34  33.2 

2  43  27.1 

128  26  43.6 

5  9  2.1 

160  42  9.0 

4  46  48.0 

30.0 

88  19  17.4 

3  14  13.9 

134  39  45.0 

5  14  17.6 

166  41  45.7 

4  33  30.7 

30.5 

94  57  34.1 

3  41  53.3 

140  48  34.5 

5  15  52.1 

172  39  14.7 

4  17  19.1 

31.0 

101  29  36.9 

4  6  12.0 

146  53  41.8 

5  13  51.6 

178  35  10.4 

3  58  24.8 

31.5 

107  55  45.3 

—  4  27  1.0 

152  55  39.2 

—  5  8  23.5 

184  30  9.7 

—  3  36  59-7 
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• 

FOR  GREENWICH  MEAN  NOON 

■ 

Date 

* 

MOON'S  EQUATOR. 

<L 

• 

t 

A 

ft' 

Inclination 

Ascend  'g  Node  on 

Ascend'g  Node 

Mean 

to 

Earth's  Equator 

on 

Longitude 

Mean 

Mntinift  of 

Earth's 

to  Ascending 

Earth's 

of  tbe 

Solar 

■*>■*  va.  mil    w& 

Equator. 

Node  on  Ecliptic. 

Equator. 

Moon. 

Days. 

<• 

Jan* 

0 

24°    3.9 

64°    6.1 

3  20.8 

48  48.4 

0.1 

1°  19'.06 

10 

24    4.6 

63  35.1 

3  19.9 

180  34.2 

0.2 

2  38.12 

20 

24     5.3 

63    4.2 

3  19.0 

312  20.1 

0.3 

3  57.18 

30 

24    6.1 

62  33.3 

3  18.1 

84     5.9 

0.4 

5  16.23 

Feb, 

9 

24    6.8 

62    2.4 

3  17.2 

215  51.7 

0.5 
0.6 

6  35.29 

7  54.35 

19 

24    7.5 

61  31.5 

3  16.2 

347  37.6 

0.7 

9  13.41 

March 

i    1 

24     8.3 

61     0.6 

3  15.2 

119  23.4 

0.8 

10  32.47 

11 

24    9.0 

60  29.8 

3  14.2 

251     9.3 

0.9 

11  51.53 

21 

24    9.7 

59  58.9 

3  13.2 

22  55.1 

1.0 

13  10.58 

31 

24  10.4 

59  28.1 

3  12.2 

154  40.9 

2.0 

26  21.17 

April 

10 

20 

24  11.1 
24  11.8 

58  57.2 
58  26.4 

3  11.2 
3  10.2 

286  26.8 
58  12.6 

3.0 
4.0 
5.0 
6.0 

39  31.75 
52  42.33 
65  52.92  i 
79     3.50  { 

30 

24  12.5 

57  55.6 

3    9.1 

189  58.4 

May 

10 

24  13.1 

57  24.9 

3    8.0 

321  44.3 

20 

24  13.8 

56  54.1 

3    6.9 

93  30.1 

7.0 
8.0 

92  14.09   ! 
105  24.67 

30 

24  14.5 

56  23.3 

3    5.9 

225  16.0 

9.0 

118  35.25 

June 

9 
19 

24  15.1 
24  15.8 

55  52.6 
55  21.9 

3    4.8 
3    3.6 

857     1.8 
128  47.6 

10.0 

131  45.84 

Hours. 

o          1 

29 

24  16.5 

54  51.2 

3    2.5 

260  33.5 

1 

0  32.94 

July 

9 

24  17.2 

54  20.5 

3     1.3 

32  19.3 

2 
3 

1     5.88 
1  38.82 

19 

24  17.9 

53  49.7 

3    0.2 

164     5.1 

4 

2  11.76 

29 

24  18.5 

53  19.0 

2  59.0 

295  51.0 

5 

2  44.70 

Aug. 

8 

24  19.2 

52  48.4 

2  57.8 

67  36.8 

6 

3  17.65 

18 

24  19.8 

52  17.7 

2  56.6 

199  22.7 

7 

3  50.59 

28 

24  20.5 

51  47.1 

2  55.3 

331     8.5 

8 
9 

4  23.53 
4  56.47 

Sept. 

7 

24  21.1 

51  16.4 

2  54.1 

102  54.3 

10 

5  29.41 

17 

24  21.7 

50  45.8 

2  52.8 

234  40.2 

11 
12 
13 
14 

6     2.35 

6  35.29 

7  8.23 
7  41.17 

27 

24  22.4 

50  15.2 

2  51.5 

6  26.0 

Oct. 

7 

24  23.0 

49  44.6 

2  50.2 

138  11.8 

17 

24  23.7 

49  14.0 

2  49.0 

269  57.7 

15 

8  14.11 

27 

24  24.3 

48  43.4 

2  47.7 

41  43.5 

Nov. 

6 

24  24.9 

48  12.9 

2  46.4 

173  29.3 

16 

8  47.06 

16 

24  25.5 

47  42.3 

2  45.0 

305  15.2 

17 

9  20.00 

26 

24  26.0 

47  11.8 

2  43.7 

77     1.0 

18 

9  5294 

Dec. 

6 

24  26.6 

46  41.2 

2  42.4 

208  46.9 

19 
20 

10  25.88 
10  58.82 

16 

24  27.2 

46  10.7 

2  41.0 

340  32.7 

21 

11  31.76 

26 

24  27.8 

45  40.1 

2  39.6 

112  18.5 

22 

12     4.70 

36 

24  28.3 

45    9.6 

2  38.2 

244     4.4 

23 

12  37.64 
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TABLE  FOR  THE  LIBRATION  OF  THE  MOON. 


Argument,  (ft— A)  or  (ft— X  — 180°). 


ft-* 

O 

0 

1 

2 
3 
4 
5 

6 
7 
8 
9 
10 

Jl 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

36 
37 
38 
39 
40 

41 
42 
43 
44 
45 


aA 

1 

a 

o'.o 

39 

0.0 

39 

0.0 

39 

0.1 

39 

0.1 

39 

0.1 

39 

0.2 

39 

0.2 

39 

0.2 

39 

0.2 

39 

0.2 

39 

0.3 

39 

0.3 

40 

0.3 

40 

0.3 

40 

0.3 

40 

0.3 

40 

0.3 

40 

0.3 

41 

0.4 

41 

0.4 

41 

0.4 

41 

0.4 

42 

0.4 

42 

0.4 

42 

0.4 

43 

0.5 

43 

0.5 

43 

0.5 

44 

0.5 

44 

0.5 

45 

0.5 

45 

0.5 

46 

0.5 

46 

0.5 

47 

0.5 

47 

0.5 

48 

0.5 

48 

0.6 

49 

0.6 

50 

0.6 

50 

0.6 

51 

0.6 

52 

0.6 

53 

0.6 

54 

0.6 

55 

aX 

1 
a 

B 


o 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 


0.0 
1.6 
3.1 
4.7 
6.2 
7.7 

9.3 
10.8 
12.4 
13.9 
15.4 


0  16,9 
0  18.5 
0  20.0 
0  21.5 
0  23.0 

0  24.5 
0  26.0 
0  27.4 
0  28.9 
0  30.4 

0  31.8 
0  33.2 
0  34.7 
0  3(i.  1 
0  37.5 

0  38.9 

0  40.3 

0  41.7 

0  43.1 

0  44.4 

0  45.7 

0  47.0 

0  48.4 

0  49.7 

0  51.0 

0  52.2 

0  53.4 

0  54.7 

0  55.9 

0  57.1 

0  58.3 

0  59.4 

1  0.6 
1     1.7 

1    2.8 


B 


ft-x 

a 

i 

a 

o 

o 

/ 

180 

46 

0.6 

56 

179 

47 

0.6 

57 

178 

48 

0.6 

58 

177 

49 

0.6 

59 

176 

50 

0.6 

60 

175 

51 

0.6 

62 

174 

52 

0.6 

63 

173 

53 

0.5 

64 

172 

54 

0.5 

66 

171 

55 

0.5 

67 

170 

56 

0.5 

69 

169 

57 

0.5 

71 

168 

58 

0.5 

73 

167 

59 

0.5 

75 

166 

60 

0-5 

77 

165 

61 

0.5 

80 

164 

62 

0.5 

83 

163 

63 

0.5 

86 

162 

64 

0.5 

89 

161 

65 

0.4 

92 

160 

66 

0.4 

95 

159 

67 

0.4 

99 

158 

68 

0.4 

103 

157 

69 

0.4 

108 

156 

70 

0.4 

113 

155 

71 

0.4 

119 

154 

72 

0.4 

125 

153 

73 

0.4 

132 

152 

74 

0.3 

141 

151 

75 

0.3 

150 

150 

76 

0.3 

160 

149 

77 

0.3 

172 

148 

78 

0.2 

186 

147 

79 

0.2 

202 

146 

80 

0.2 

222 

145 

81 

0.2 

247 

144 

82 

0.2 

278 

143 

83 

0.1 

318 

142 

84 

0.1 

370 

141 

85 

0.1 

440 

140 

86 

0.1 

555 

139 

87 

0.1 

740 

138 

88 

0.0 

1110 

137 

89 

0.0 

2220 

136 

90 

0.0 

QD 

135 

ft-* 

a 

1 

a 

1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 


3.9 
4.9 
6.0 
7.0 
8.0 
9.0 

10.0 
10.9 
11.8 
12.7 
13.6 

14.5 
15.3 
16.1 
16.9 
17.6 

18.4 
19.1 
19.8 
20.4 
21.1 

21.7 
22.3 
22£ 
23.4 
23.9 

24.4 
24.9 
25.3 
25.7 
26.1 

26.5 
26.8 
27.1 
27.4 
27.7 

27.9 
28.1 
28.3 

28.5 
28.6 

28.7 
28.7 

28.8 
28.8 


134 
133 
132 
131 
130 
129 

128 
127 
126 
125 
124 

123 
122 
121 
120 
119 

118 
117 
116 
115 
114 

113 
112 
111 
110 
109 

108 
107 
106 
105 
104 

103 
102 
101 
100 
99 

98 
97 
96 
95 
94 

93 
92 
91 
90 


B 


fl-a 


A  X  has  the  sign  of  tan  (a  —  ft  ) 
a  has  the  sign  of  cos  (ft  —  2. ) 
B  has  the  sign  of  sin  ( ft  —  A  ) 
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OBLIQUITY,  PRECESSION,  ETC.,   1882. 


FOR  GREENWICH  MEAN  NOON. 

i 

Date. 

Apparent 
Oofiquity 

of  the 

Ecliptic. 

(Hanbkn.) 

Equation  of 

Equinoxes. 

Precession 

of 
Equinoxes 

in 
Longitude. 

The  Sun's 

Moan 
Longitude 
of  Mcion's 
Ascending 

Xotle. 

In  Longitnde 

In  R.  A. 

Aberration. 

Hot.  Par. 

Jan. 

0 

23°  27'  12!43 

+ 16.55 

+  L012 

0 

0.00 

-20.80 

9'!oo 

247  18!0 

10 

12.43 

16.88 

1.032 

1.38 

20.79 

9.00 

246  46.3 

20 

12.48 

17.10 

1.046 

2.75 

20.77 

8.99 

246  14.5 

30 

12.57 

17.18 

1.051 

4.13 

20.74 

8.98 

245  42.7 

Feb. 

9 

12.67 

17.12 

1.047 

5.50 

20.71 

8.96 

245  10.9 

19 

23  27  12.75 

+  16.88 

+  1.032 

6.88 

-20.67 

8.94 

244  39.2 

Marcl 

i    1 

12.80 

16.52 

1.010 

8.26 

20.63 

8.92 

244     7.4 

11 

12.80 

16.07 

0.983 

9.63 

20.57 

8.90 

243  35.6 

21 

12.73 

15.58 

0.953 

11.01 

20.51 

8.87 

243     3.8  : 

31 

12.59 

15.09 

0.923 

12.38 

20.45 

8.85 

242  32.1  ! 

April 

10 

23  27  12.40 

+ 14.66 

+0.897 

13.76 

-20.39 

8.82 

242     0.3 

20 

12.17 

14.33 

0.876 

15.14 

20.34 

8.80 

241  28.5 

30 

11.93 

14.10 

0.862 

16.51 

20.29 

8.78 

240  56.8 

i 

May 

10 

11.66 

14.02 

0.857 

17.89 

20.24 

8.76 

240  25.0  j 

20 

11.40 

14.08 

0.861 

19.26 

20.19 

8.74 

239  53.2  > 

30 

23  27  11.16 

+ 14.26 

+  0.872 

20.64 

-20.16 

8.72 

239  21.4  ! 

June 

9 

10.98 

14.52 

0.888 

22.02 

20.13 

8.71 

238  49.7 

19 

10.85 

14.84 

0.908 

23.39 

20.11 

8.71 

238  17.9 

29 

10.78 

15.16 

0.927 

24.77 

20.11 

8.70 

237  46.1 

July 

9 

10.77 

15.45 

0.945 

26.14 

20.10 

8.70 

237  14.3 

19 

23  27  10.80 

+  15.67 

+0.958 

27.52 

-20.12 

8.71 

236  42.6  i 

29 

10.87 

15.76 

0.964 

28.90 

20.14 

8.72 

236  10.8  ' 

Aug. 

8 

10.97 

15.72 

0.961 

30.27 

20.17 

•     8.73 

235  39.0 

18 

11.06 

15.55 

0.951 

31.65 

20.20 

8.75 

235     7.3  ! 

28 

11.13 

15.26 

0.933 

33.02 

20.24 

8.77 

234  35.5  J 

Sept. 

7 

23  27  11.17 

+ 14.85 

+0.908 

34.40 

-20.29 

8.79 

234     3.7  1 

17 

11.14 

14.37 

0.879 

35.78 

20.35 

8.81 

233  31.9  i 

27 

11.05 

13.84 

0.846 

37.15 

20.41 

8.84 

233     0.2  : 

Oct 

7 

10.91 

13.34 

0.816 

38.53 

20.47 

8.87 

232  28.4 

17 

10.72 

12.90 

0.789 

39.90 

20.53 

8.88 

231  56.6  j 

27 

23  27  10.48 

+ 12.57 

+0.769 

41.28 

-20.59 

8.91 

231  24.9 

Nov. 

6 

10.22 

12.38 

0.757 

42.66 

20.64 

8.93 

230  53.1 

16 

9.96 

12.36 

0.756 

44.03 

20.69 

8.95 

230  21.3 

26 

9.71 

12.47 

0.763 

45.41 

20.73 

8.97 

229  49.5 

Dec. 

6 

9.49 

12.68 

0.775 

46.78 

20.76 

8.98 

229  17.8 

i 

16 

23  27      9.35 

+ 12.98 

+0.794 

48.16 

-20.78 

8.99 

228  46.0  • 

26 

9.27 

13.32 

0.815 

49.54 

20.79 

9.00 

228  14.2  j 

36 

9.26 

+ 13.64 

+0.834 

50.91 

-20.79 

9.00 

227  42.4  j 

i 

Mean  Oblic 

[uity,  1882.0,    23°  27'  16". 

44  (Hansen). 

i 

Mean  Oblic 
Precession 

[uity,  1882.0,     23°  27' 16". 

12  (Peters). 

I  1.70122 

i 

Daily  Motion 

of  a, 

Precession 

.     .     0".1376       lo{ 

I  9.13863 

—  3'.177 

Precession 

.     .     0".1372       loj 

I  9.13744 

Sun's 

Mear 

i  Equatorial  Horizontal  Pan 

kllax     8".848         loj 

I  0.94685 

_ 
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280         FORMULA  FOR  STAR  REDUCTIONS,  1882. 


FORMULAE  FOE  THE  REDUCTION  OF  THE  POSITIONS  OF  THE  FIXED  STARS,  USING 
THE  NOTATION  OF  BESSEL,  AND  THE  CONSTANT8  OF  PETER8  AND  STRUVE. 

NOTATION. 
r,  the  time,  reckoned  in  units  of  one  year,  from  the  beginning  of  the  Besselian  fictitious  year, 
(1881,  December  30*742  =  1882,  January  0<M)  —  0A258,  Washington  mean  time), 
cr0,  (50,  the  star's  mean  right  ascension  and  declination  at  the  beginning  of  the  fictitious  year, 
a,  <5,    the  star's  apparent  right  ascension  and  declination  at  the  time  r, 
/*,  fi'j  the  annual  proper  motion  in  right  ascension  and  declination, 
0,  the  sun's  true  longitude, 
ft,  the  longitude  of  the  moon's  ascending  node, 
«,  the  obliquity  of  the  ecliptic, 
T,  the  longitude  of  the  sun's  perigee, 
r',  the  longitude  of  the  moon's  perigee, 
<[ ,  the  moon's  mean  longitude. 

BESSELIAN  STAB  NUMBERS. 


A  =  t  —  0.34246  s 
+  0.00410  s 

—  0.012519  s 
+  0.00693  s 
+  0.00025  s 

—  0.00405  s 
+  0.00135  s 

B  =  —  9.2238  cos  & 
4-  0.0895  cos  2  a 


n  2  & 

n  2  0 

n  (0  +  82°  10') 

n  (2©  -ft) 

n  2  <[ 

n  (<[   -  V) 


—  0.00011  sin  (3  0-r) 

—  0.00005  sin  2  (  0  —  ft  ) 
+  0.00010  sin  2  ( 0  —  T'  ) 
+  0.00009  sin  (2  r'  —  ft ) 
+  0.00005  cos  r' 

+  0.00004  sin  2  T' 


—  <5'.O027  cos  (3  0  —  T) 

+  0.0067  cos  (110-fl) 

+  0.0024  cos  (2  T'  —  ft) 

—  0.0023  sin  T' 
+  0.0O08  cob  2  T' 


—  0.5506  cob  2  0 

—  0.0092  cos  ( 0  +  280°  54') 

—  0.0886  cob  2  <[ 

C  =  —  20.4451  cos  o   cos  0 

D  =  —  20.4451  sin  0 

E  =  —    0.0462  sin  Q  +  0".0014  sin  2  &  —  0".0033  sin  2  0 


a 
b 
e 
d 


Bkssel's  Star  Constants. 
3*.07238  -f-  1*.33691  sin  a0  tan  60  =  precession  in  right  ascension 
iV  cos  a0  tan  d0 
tV  cob  a0  sec  <50 
tV  sin  a0  sec  d0 

a'  =  20".0536  cos  oto  =  precession  in  declination 

bf  =  —  sin  ct0 

c'  =  tan  u  cos  60  —  sin  a<>  sin  d0 

d'  =  cos  a0  sin  d0 


Reduction  to  Apparent  Position. 


a  = 

d  = 


Oo  +  ru    +  Aa   +  Bb    -f  Cc   -f  Dd  +  E 
do  +  Tfi'  +  Aa'  +  Bb'  +  Cc'  +  Dd' 


(in  time) 
(in  arc) 


INDEPENDENT  STAR  NUMBERS, 
f  =  4C.0857  A  +  E  (in  arc)  =  3-.07238  A  +  tV  E  (in  time) 
g  sin  O  =  B  k  sin  H  =  C 

g  cos  G  =  20".0536  -4  A  cob  H  =  Z> 


t  =  C  tan 


w 


6 


Reduction  to  Apparent  Position. 
«o  +/+  tu  +  hgBin(G  +  a)tan<5  +  ^  A  sin  (H+a)  seed 
d0  +  t  ^'  +  g  cos  ( G  -|-  a)  +  h  cos  (H  +  a)  sin  d  +  i  cos  d 


(in  time) 
(in  arc) 


Notes. — (1)  When  only  one  or  two  apparent  positions  of  a  star  are  required,  or  when  Besskl'b 
star  constants  are  not  known  with  sufficient  accuracy,  the  independent  star  numbers 
are  more  convenient.    Otherwise,  the  Besselian  star  numbers  are  more  convenient. 
(2)  In  using  the  star  constants  of  the  British  Association  Catalogue,  a,  6,  c,  rf,  a',  b't  c'y  df. 
must  be  changed  to  c,  d,  a,  6,  — c',  — d',  — a',  — 6',  respectively. 


BESSELIAN  STAR  NUMBERS,   1882. 
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FOR  WASHINGTON  MEAN  MIDNIGHT. 

• 

Solar  Day. 
(Sid.  Hoar.) 

Log  A. 

Log  B. 

Log  C. 

Log  D. 

Solar  Day. 

(Sid.  Hour.) 

Log  A. 

Log  B. 

Log  C. 

Logi). 

Jed.      1 

+  9.5216 

+  0.6132 

-0.5826 

+  1.3014 

Feb.    16 

+  9.6745 

+  0.5593 

-1.20.38 

+  1.0289 

2 

9.5282 

0.6149 

0.6182 

1.2997 

17 

9.6763 

0.5535 

1.2084 

1.0161 

h        3 

9.5347 

0.6147 

0.6509 

1.2979 

h     18 

9.6774 

0.5488 

1.2128 

1.0029 

(7.0)    4 

9.5406 

0.6125 

0.6812 

1.2959 

(10.0)19 

9.6780 

0.5461 

1.2170 

0.9891 

5 

9.5461 

0.6068 

0.7094 

1.2938 

20 

9.6786 

0.5456 

1.2211 

0.9748 

6 

+  9.5503 

+  0.6042 

-  0.7357 

+  1.2915 

21 

+  9.6793 

+  0.5474 

-1.2250 

+  0.9598 

7 

9.5534 

0.5997 

0.7604 

1.2891 

22 

9.6805 

0.5507 

1.2287 

0.9441 

8 

9.5556 

0.5961 

0.7837 

1.2865 

23 

9.6823 

0.5547 

1.2323 

0.9278 

9 

9.5573 

0.5941 

0.8056 

1.2838 

24 

9.6848 

0.5584 

1.2356 

0.9106 

10 

9.5588 

0.5940 

0.8263 

1.2809 

25 

9.6878 

0.5608 

1.2389 

0.8927 

H 

+  9.5607 

+  0.5959 

-0.8459 

+  1.2779 

26 

+  9.6910 

+  0.5613 

- 1.2419 

+  0.8738 

12 

9.5634 

0.5990 

0.8646 

1 .2749 

27 

9.6942 

0.5597 

1.2448 

0.8539 

13 

9.5671 

0.6027 

0.8824 

1.2713 

28 

9.6970 

0.5561 

1.2476 

0.8329 

14 

9.5717 

0.6060 

0.8993 

1 .2678 

Mar.     1 

9.6991 

0.5511 

1.2502 

0.8108 

15 

9.5772 

0.6081 

0.9155 

1.2641 

2 

9.7005 

0.5457 

1.2527 

0.7874 

16 

+  9.5831 

+  0.6084 

-  0.9309 

+  1.2602 

3 

+  9.7012 

+  0.5408 

-1.2550 

+  0.7625 

17 

9.5889 

0.6066 

0.9457 

1.2562 

4 

9.7013 

0.5375 

1.2571 

0.7359 

18 

9.5943 

0.6031 

0.9599 

1.2520 

h       5 

9.7010 

0.5363 

1.2592 

0.7074 

b      19 
(8.0)  20 

9.5990 

0.5981 

0.9735 

1.2476 

(11.0)  6 

9.7009 

0.5375 

1.2611 

0.6769 

9.6027 

0.5926 

0.9865 

1 .2431 

7 

9.7012 

0.5409 

1.2628 

0.6439 

21 

+  9.6054 

+  0.5875 

-0.9990 

+  1.2383 

8 

+  9.7020 

+  0.5455 

-1.2644 

+  0.6080 

22 

9.6075 

0.5836 

1.0110 

1.2334 

9 

9.7037 

0.5505 

1.2658 

0.5689 

23 

9.6091 

0.5816 

1.0226 

1.2284 

10 

9.7060 

0.5547 

1.2672 

0.5257 

24 

9.6106 

0.5816 

1.0337 

1.2229 

11 

9.7069 

0.5575 

1.2684 

0.4776 

25 

9.6124 

0.5834 

1.0444 

1.2174 

12 

9.7121 

0.5582 

1.2694 

0.4234 

26 

+  9.6149 

+  0.5864 

- 1 .0548 

+  1.2117 

13 

+  9.7152 

+  0.5569 

-  1.2703 

+  0.3615 

27 

9.6182 

0.5897 

1.0648 

1 .2057 

14 

9.7179 

0.5538 

1.2711 

0.2889 

26 

9.6221 

0.5923 

1.0744 

1.1995 

15 

9.7200 

0.5494 

1.2718 

0.2016 

29 

9.6265 

0.5934 

1.0836 

1.1931 

16 

9.7215 

0.5452 

1.2723 

0.0922 

30 

9.6311 

• 

0.5926 

1.0925 

1.1865 

17 

9.7223 

0.5418 

1.2727 

9.9456 

31 

+  9.6354 

+  0.5897 

-1.1011 

+  1.1796 

18 

+  9.7226 

+  0.5403 

- 1.2730 

+  9.7227 

Feb.      1 

9.6392 

0.5851 

1.1094 

1.1725 

19 

9.7227 

0.5411 

1.2731 

+  9.2405 

2 

9.6422 

0.5793 

1.1174 

1.1651 

1     *° 

9.7229 

0.5441 

1.2731 

-  9.2553 

h        3 

9.6442 

0.5733 

1.1251 

1.1575 

(12.0)21 

9.7235 

0.5490 

1.2730 

9.7273 

(9.0)    4 

9.9454 

0.5681 

1  1326 

1.1496 

22 

9.7247 

0.5549 

1.2727 

9.9479 

5 

+  9.6461 

+  0.5645 

-  1.1398 

+  1.1414 

23 

+  9.7266 

+  0.5608 

-1.2723 

-  0.0934 

6 

9.6466 

0.5630 

1.1468 

1.1329 

24 

9.7290 

0.5657 

1.2718 

0.2021 

7 

9.6472 

0.5636 

1.1534 

1.1241 

25 

9.7317 

0.5688 

1.2711 

0.2888 

6 

9.6483 

0.5659 

1.1599 

1.1150 

26 

9.7344 

0.5699 

1.2703 

0.3609 

9 

9.6502 

0.5692 

1.1661 

1.1055 

27 

9.7369 

0.5689 

1.2694 

0.4225 

10 

+  9.6530 

+  0.5724 

- 1.1721 

+  1 .0957 

28 

+  9.7389 

+  0.5665 

-1.2684 

-  0.4763 

11 

9.6565 

0.5747 

1.1779 

1.0856 

29 

9.7403 

0.5633 

1.2672 

0.5241 

12 

9.6605 

0.5753 

1.1835 

1.0751 

30 

9.7410 

0.6604 

1.2659 

0.5670 

13 

9.6647 

0.5738 

1.1889 

1.0642 

31 

9.741 1 

0.5587 

1.2645 

0.6059 

14 

9.6686 

0.5703 

1.1940 

1.0529 

32 

9.7409 

0.5590 

1.2629 

0.6414 

15 

+  9.6719 

+  0.5652 

-1.1990 

+  1.0411 

33 

+  9.7407 

+  0.5615 

-  1.2612 

-0.6741 

16 

+  9.6745 

+  0.5593 

-1.2038 

+  1.0289 

34 

+  9.7408 

+  0.5662 

- 1 .2594 

-  0.7044 

S  =  4-  0".05 
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• 

FOE  WASHINGTON  MEAN  MIDNIGHT. 

i 

Solar  Day. 
(Sid.  Honr.) 

Log  A. 

Log  B. 

Log  C. 

Log  D. 

Solar  Day. 
(Sid.  Hour.) 

Los  «4* 

Log  B. 

LogC. 

1 
LogD. 

April     1 

+  9.7409 

+  0.5590 

-1.2629 

-0.6414 

May    17 

+  9.8159 

+  0.6844 

-1.0077 

-1.2348 

2 

9.7407 

0.5615 

1.2612 

0.6741 

18 

9.8187 

0.6889 

0.9962 

1.2395 

3 

9.7408 

0.5662 

1.2594 

0.7Q44 

.  19 

9,8218 

0.6919 

0.9843 

1.2439 

4 

9.7414 

0.5732 

1.2574 

0.7326 

h      » 

9.8248 

0.6932 

0.9719 

1.2482 

5 

9.7427 

0.5789 

1.2553 

0.7589 

(16*0)21 

9.8275 

0.6930 

0.9591 

1.2523 

(13.0)  6 

+  9.7447 

+  0.5851 

-1.2530 

-0.7836 

22 

+  9.8297 

+  0.6918 

-  0.9457 

-1.2563 

7 

9.7473 

0.5902 

1.2506 

0.8068 

23 

9.8314 

0.6902 

0.9317 

1.2601 

8 

9.7502 

0.5934 

1.2481 

0.8288 

24 

9.8326 

0.6891 

0.9172 

1.2637 

9 

9.7532 

0.5946 

1.2454 

0.8495 

25 

9.8334 

0.6889 

0.9021 

1.2672 

JO 

9.7559 

0.5940 

1.2426 

0.8691 

26 

9.8340 

0.6902 

0.8863 

1.2706 

i 

11 

+  9.7582 

+  0.5923 

-1.2397 

-  0.8878 

27 

+  9.8347 

+  0.6931 

-0.8697 

-1.2738 

12 

9.7599 

0.5901 

1.2366 

0.9056 

28 

9.8357 

0.6974 

0.8524 

1.2768 

13 

9.7610 

0.5885 

1.2333 

0.9225 

29 

9.8372 

0.7024 

0.8343 

1.2797 

14 

9.7616 

0.5882 

1.2299 

0.9386 

30 

9.8392 

0.7076 

0.8152 

1.2825 

15 

9.7620 

0.5900 

1.2264 

0.9541 

31 

9.8418 

0.7121 

0.7952 

1.2851 

16 

+  9.7624 

+  0.5938 

-1.2227 

-  0.9689 

June     1 

+  9.8448 

+  0.7155 

-  0.7740 

-1.2876 

17 

9.7631 

0.5993 

1.2188 

0.9831 

2 

9.8480 

0.7173 

0.7517 

1.2900 

18 

9.7643 

0.6059 

1.2148 

0.9967 

3 

9.851 1 

0.7175 

0.7280 

1.2922 

19 

9.7660 

0.6127 

1.2106 

1.0097 

h       4 

9.8540 

0.7165 

0.7028 

1.2943 

20 

9.7684 

0.6188 

1.2062 

1.0223 

(17.0)  5 

9.8564 

0.7146 

0.6760 

1.2963 

h 
(14.0)21 

+  9.771 1 

+  0.6236 

-1.2017 

-  1 .0343 

6 

+  9.8584 

+  0.7127 

-  0.6473 

-1.2981 

22 

9.7739 

0.6265 

1.1970 

1.0460 

7 

9.6599 

0.7113 

0.6164 

1.2998 

23 

9.7767 

0.6275 

1.1922 

1.0571 

8 

9.8610 

0.7110 

0.5830 

1.3014 

24 

9.7791 

0.6270 

1.1871 

1.0679 

9 

9.8621 

0.7122 

0.5468 

1.3028 

25 

9.7809 

0.6256 

1.1819 

1.0783 

10 

9.8632 

0.7149 

0.5070 

1.3041 

26 

+  9.7821 

+  0.6241 

-1.1765 

-1.0883 

11 

+  9.8646 

+  0.7187 

-  0.4631 

-1.3053 

27 

9.7&28 

0.6234 

1.1708 

1.0980 

12 

9.8664 

0.7230 

0.4143 

]  .30(54 

28 

9.7831 

0.6242 

1.1650 

1.1073 

13 

9.8687 

0.7272 

0.3592 

1.3073 

29 

9.7832 

0.6268 

1.1590 

1.1163 

14 

:  9.8714 

0.7306 

0.2959 

1.3082 

39 

9.7836 

0.6312 

1.1528 

1.1250 

15 

9.8743 

0.7327 

0.2214 

* 

1.3089 

May     I 

+  9.7844 

+  0.6370 

- 1.1464 

-1.1334 

16 

+  9.8773 

+  0.7333 

-0.1315 

-1.3095 

2 

9.7858 

0.6436 

1.1397 

1.1415 

17 

9.8801 

0.7325 

0.0178 

1.3099 

3 

9.7879 

0.6499 

1.1329 

1.1493 

18 

9.8824 

0.7305 

9.8633 

1.3103 

4 

9.7905 

0.6554 

1.1258 

1.1569 

19 

9.8843 

0.7280 

9.6212 

1.3105 

5 

9.7935 

0.6594 

1.1184 

1.1642 

20 

9.8857 

0.7255 

-  9.0170 

1.3106 

(10.0)  6 

+  97967 

+  0.6616 

-1.1108 

-1.1713 

h 
(18.0)21 

+  9.8867 

+  0.7238 

+  9.3160 

-1.3106 

7 

9.7997 

0.6621 

1.1029 

1.1781 

22 

9.8874 

0.7234 

9.7150 

1.3104 

8 

9.8024 

0.6614 

1.0948 

1.1847 

23 

9.8881 

0.7244 

9.9196 

1.3102 

9 

9.8046 

0.6601 

1.0664 

1.1911 

24 

9.8890 

0.7268 

0.0580 

1.3096 

10 

9.8062 

0.6589 

1.0777 

1.1973 

25 

9.8903 

0.7301 

0.1626 

1.3093 

11 

+  9.8073 

+  0.6587 

-1.0687 

-1.2032 

26 

+  9.8920 

+  0.7337 

+  0.2467 

-1.3087 

12 

9.8082 

0.6599 

1.0595 

1.2090 

27 

9.8942 

0.7369 

0.3171 

1.3079 

13 

9.8091 

0.6628 

1.0498 

1.2145 

28 

9.8969 

0.7392 

0.3777 

1.3070 

14 

9.8101 

0.6674 

1.0399 

1.2199 

29 

9.8997 

0/7402 

0.4305 

1.3060 

15 

9.8115 

0.6729 

1.0296 

1.2250 

30 

9.9026 

0.7396 

0.4776 

1.3049 

16 

+  9.8134 

+  0.6789 

-1.0188 

-  1 .2300 

31 

+  9.9052 

+  0.7377 

+  0.5200 

- 1.3037 
-1.3083  j 

17 

+  9.8159 

+  0.6844 

-1.0077 

-  1.2348 

32 

+  9.9075 

+  0.7348 

+  0.5585 

B  =  +  0".04 
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FOR  WASHINGTON  MEAN  MIDNIGHT. 

Solar  Day. 
(Sid.  Hour.) 

Log  J. 

Log  B. 

Log  C. 

LogD. 

Solar  Day. 
(Sid.  Hour.) 

Log  A. 

Log  B. 

LogC. 

Log  D. 

July     1 

+  9.9052 

+  0.7377 

+  0.5200 

-1.3037 

Aug.    16 

+  9.9697 

+  0.6969 

+  1.1820 

-  1.0782 

2 

9.9075 

0.7348 

0.5585 

1.3023 

17 

9.9698 

0.6971 

1.1871 

1.0679 

3 

9.9094 

0.7316 

0.5936 

1.3008 

18 

9.9701 

0.6967 

1.1921 

1.0572 

4 

9.9109 

0.7287 

0.6261 

1.2992 

19 

9.9708 

0.701 1 

1.1969 

1.0462 

5 

9.9120 

0.7268 

0.6563 

1.2975 

20 

9.9718 

0.7037 

1.2016 

1.0347 

(10.0)  6 

+  9.9129 

+  0.7262 

+  0.6843 

- 1 .2957 

h     ^ 
(22.0)21 

+  9.9732 

+  0.7058 

+  1.2061 

-1.0228 

7 

9.9138 

0.7270 

0.7104 

1.2937 

22 

9.9750 

0.7068 

1.2104 

1.0104 

8 

9.9150 

0.7291 

0.7351 

1.2916 

23 

9.9768 

0.7063 

1.2145 

0.9975 

9 

9.9165 

0.7319 

0.7583 

1.2893 

24 

9.9786 

0.7042 

1.2185 

0.9841 

JO 

9.9183 

0.7349 

0.7802 

1.2867 

25 

9.9802 

0.7009 

1.2224 

0.9701 

11 

+  9.9205 

+  0.7373 

+  0.8009 

-1.2844 

26 

+  9.9814 

+  0.6968 

+  1.2261 

-0.9555 

12 

9.9230 

0.7386 

0.8206 

1.2817 

27 

9.9823 

0.6927 

1.2296 

0.9403 

13 

9.9255 

0.7385 

0.8393 

1.2789 

28 

9.9828 

0.6892 

1.2329 

0.9242 

14 

9.9279 

0.7368 

0.8571 

1.2760 

29 

9.9831 

0.6871 

1.2362 

0.9076 

15 

9.9300 

0.7340 

0.874 1 

1.2729 

30 

9.9832 

0.6865 

1.2393 

0.8903 

16 

+  9.9317 

+  0.7303 

+  0.8904 

-1.2697 

31 

+  9.9835 

+  0.6877 

+  1.2422 

-  0.8721 

17 

9.9330 

0.7266 

0.9059 

1.26G3 

Sept.     1 

9.9840 

0.6901 

1.2450 

0.8529 

18 

9.9338 

0.7234 

0.9208 

1.2628 

2 

9.9848 

0.6931 

1.2477 

0.8326 

19 

9.9344 

0.7213 

0.9351 

1.2592 

3 

9.9859 

0.6961 

1.2502 

0.8112 

20 

9.9348 

0.7207 

0.9488 

1.2554 

4 

9.9873 

0.6984 

1.2526 

0.7885 

h 
(90.0)21 

+  9.9353 

+  0.7215 

+  0.9620 

-1.2514 

b 
(33.0)   5 

+  9.9889 

+  0.6993 

+  1.2548 

-  0.7644 

22 

9.9361 

0.7235 

0.9747 

1 .2472 

6 

9.9905 

0.6988 

1.2569 

0.7388 

23 

9.9373 

0.7260 

0.9869 

1.2429 

7 

9.9919 

0.6967 

1.2589 

0.7115 

24 

9.9390 

0.7284 

0.9987 

1.2385 

8 

9.9931 

0.6936 

1.2608 

0.6821 

25 

9.9410 

0.7301 

1.0100 

1.2339 

9 

9.9938 

0.6899 

1.2625 

0.6505 

26 

+  9.9433 

+  0.7306 

+  1.0209 

-1.2291 

10 

+  9.9942 

+  0.6865 

+  1.2641 

-  0.6162 

27 

9.9457 

0.7295 

1.0315 

1.2241 

11 

9.9943 

0.6840 

1.2655 

0.5787 

28 

9.9479 

0.7270 

1.0417 

1.2189 

12 

9.9941 

0.6830 

1.2669 

0.5376 

29 

9.9498 

0.7234 

1.0515 

1.2136 

13 

9.9940 

0.6837 

1.2681 

0.4921 

30 

9.9514 

0.7193 

1.0610 

1.2080 

14 

9.9939 

0.6860 

1.2691 

0.4410 

31 

+  9.9525 

+  0.7152 

+  1.0702 

-1.2023 

15 

+  9.9942 

+  0.6893 

+  1.2701 

-  0.3830 

Aug.     1 

9.9533 

0.7120 

1.0791 

1.1964 

16 

9.9949 

0.6931 

1.2709 

0.3158 

2 

9.9539 

0.7101 

1.0876 

1.1903 

17 

9.9959 

0.6966 

1.2716 

0.2361 

3 

9.9545 

0.7097 

1.0959 

1.1839 

18 

9.9972 

0.6991 

1.2721 

0.1381 

4 

9.9551 

0.7108 

1.1039 

1.1773 

19 

9.9988 

0.7003 

1.2726 

0.0111 

1» 
(91.0)  5 

+  9.9561 

+  0.7128 

+  1.1117 

-1.1705 

(0.0)20 

+  0.0003 

+  0.6999 

+  1.2729 

-9.8307 

6 

9.9574 

0.7153 

1.1192 

1.1634 

21 

0.0017 

0.6981 

1.2731 

-  9.5157 

7 

9.9590 

0.7174 

1.1265 

1.1562 

22 

0.0028 

0.6955 

1.2731 

+  8.3365 

8 

9.9609 

0.7186 

1.1335 

1.1487 

23 

0.0036 

0.6926 

1.2730 

9.5700 

9 

9.9629 

0.7184 

1.1403 

.1.1409 

24 

0.0041 

0.6902 

1.2728 

9.8581 

10 

+  9.9649 

+  0.7167 

+  1.1469 

-1.1328 

25 

+  0.0043 

+  0.6869 

+  1.2725 

+  0.0298 

11 

9.9666 

0.7136 

1.1532 

1.1245 

26 

0.0044 

0.6892 

1.2721 

0.1523 

12 

9.9679 

0.7096 

1.1594 

1.1158 

27 

0.0044 

0.6912 

1.2715 

0.2479 

13 

9.9689 

0.7052 

1.1653 

1.1069 

28 

0.0047 

0.6946 

1.2708 

0.3262 

14 

9.9694 

0.7012 

1.1711 

1.0977 

29 

0.0053 

0.6989 

1.2700 

0.3923 

15 

+  9.9696 

+  0.6983 

+  1.1766 

-1.0881 

30 

+  0.0062 

+  0.7034 

+  1.2690 

+  0.4496 

16 

+  9.9697 

+  0.6969 

+  1.1820 

-1.0782 

31 

+  0.0074 

+  0.7073 

+  1.2679 

+  0.5002 

E  = 


0".04 
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FOR  WASHINGTON  MEAN  MIDNIGHT. 

1  Solar  Day. 
'(Sid.  Hoar.) 

Log  A. 

Log  B. 

Log  G. 

Log  D. 

Solar  Day. 
(Sid.  Hour.) 

Log  A. 

Log  B. 

LogC. 

LogD. 

Oct.       1 

+  0  0074 

+  0.7073 

+ 1.2679 

+  0.5002 

Nov.    16 

+  0.0504 

+  0.7826 

+  1.0340 

+  1.2228 

2 

0.0088 

0.7101 

1.2667 

0.5454 

17 

0.0515 

0.7816 

1.0229 

1.2281 

3 

0.0103 

0.7115 

1 .2653 

0.5862 

18 

0.0523 

0.7812 

1.0114 

1.2332 

h        4 

0.0118 

0.7113 

1.2638 

0.6234 

h      ,9 

0.0529 

0.7817 

0.9995 

1.2382 

(1.0)    5 

0.0130 

0.7100 

1.2621 

0.6576 

(4.0)  20 

0.0534 

0.7835 

0.9871 

1.2429 

6 

+  0.0138 

+  0.7079 

+  1.2604 

+  0.6892 

21 

+  0.0540 

+  0.7866 

+  0.9742 

+  1.2474 

7 

0.0143 

0.7059 

1.2585 

0.7185 

22 

0.0549 

0.7906 

0.9607 

1.2518 

8 

0.0144 

0.7046 

1.2564 

0.7459 

23 

0.0560 

0.7950 

0.9467 

1.2560 

9 

0.0144 

0.7046 

1.2542 

0.7715 

24 

0.0575 

0.7993 

0.9320 

1.2600 

10 

0.0143 

0.7062 

1.2519 

0.7956 

25 

0.0592 

0.8029 

0.9167 

1.2638 

11 

+  0.0142 

+  0.7093 

+  1 .2494 

+  0.8183 

26 

+  0.0610 

+  0.8054 

+  0.9007 

+  1.2675 

12 

0.0144 

0.7137 

1.2468 

0.8398 

27 

0.0629 

0.8065 

0.8839 

1.2710 

13 

0.0150 

0.7186 

1.2440 

0.8602 

28 

0.0646 

0.8065 

0.8663 

1.2744 

14 

0.0159 

0.7234 

1.2410 

0.8795 

29 

0.0661 

0.8056 

0.8478 

1.2776 

15 

0.0172 

0.7275 

1.2379 

0.8979 

30 

0.0673 

0.8043 

0.8283 

1.2806 

16 

-1-0.0188 

+  0.7303 

+  1.2347 

+  0.9154 

Deo.      1 

+  0.0682 

+  0.8031 

+  0.8078 

+  1.2835 

17 

0.0203 

0.7317 

1.2313 

0.9322 

2 

0.0688 

0.8025 

0.7861 

1.2862 

18 

0.0218 

0.7317 

1.2277 

0.9462 

3 

0.0692 

0.8031 

0.7631 

1.2888 

h      19 

0.0231 

0.7308 

1.2240 

0.9635 

h        4 

0.0696 

0.8048 

0.7386 

1.2912 

<2.0)  20 

0.0242 

0.7293 

1.2202 

0.9781 

(0.O)    5 

0.0702 

0.8076 

0.7126 

1.2935 

21 

+  0.0249 

+  0.7281 

+  1.2161 

+  0.9922 

6 

+  0.0711 

+  0.8112 

+  0.6847 

+  1.2956 

22 

0.0253 

0.7278 

1.2119 

1.0057 

7 

0.0722 

0.8150 

0.6548 

1.2976 

23 

0.0255 

0.7286 

1.2075 

1.0187 

8 

0.0737 

0.8184 

0.6225 

1.2994 

24 

0.0258 

0.7313 

1.2029 

1.03(2 

9 

0.0754 

0.8211 

0.5875 

1.3011 

25 

0.0262 

0.7351 

1.1981 

1.0432 

10 

0.0773 

0.8225 

0.5493 

1.3027 

26 

+  0.0268 

+  0.7399 

+  1.1032 

+  1 .0548 

11 

+  0.0793 

+  0.8227 

+  0.5071 

+  1.3041 

27 

0.0278 

0.7451 

1.1880 

1.0659 

12 

0.0810 

0.8219 

0.4604 

1.3054 

28 

0.0291 

0.7499 

1.1827 

1.0767 

13 

0.0826 

0.8202 

0.4078 

1.3065 

29 

0.0307 

0.7538 

1.1772 

1.0870 

14 

0.0839 

0.8184 

0.3477 

1.3075 

30 

0.0324 

0.7564 

1.1714 

1.0970 

15 

0.0848 

0.8168 

0.2778 

1.3084 

31 

+  0.0340 

+  0.7576 

+  1.1654 

+ 1.1067 

16 

+  0.0856 

+  0.8160 

+  0.1943 

+  1.3091 

Nov.     1 

0.0355 

0.7575 

1.1592 

1.1160 

17 

0.0863 

0.8163 

0.0902 

1.3097 

2 

0.0366 

0.7567 

1.1528 

1.1250 

18 

0.0870 

0.8178 

9.9533 

1.3101 

3 

0.0374 

0.7556 

1.1461 

1.1337 

h      19 

0.0879 

0.8204 

9.7520 

1.3104 

4 

0.0379 

0.7549 

1.1392 

1.1421 

(6.0)  20 

0.0891 

0.8233 

+  9.3655 

1.3106 

h 
(3.0)    5 

+  0.0382 

+  0.7552 

+ 1.1321 

+  1.1502 

21 

+  0  0905 

+  0.8263 

-9.0086 

+  1.3106 

6 

0.0384 

0.7568 

1.1247 

1.1580 

22 

0.0921 

0.8289 

9.6385 

1.3105 

7 

0.0386 

0.7598 

1.1170 

1.1655 

23 

0.0939 

0.8305 

9.8854 

1.3102 

8 

0.0390 

0.7639 

1.1091 

1.1728 

24 

0.0958 

0.8309 

0.0418 

1.3096 

9 

0.0397 

0.7688 

1.1008 

1.1799 

25 

0.0976 

0.8301 

0.1565 

1.3093 

10 

+  0.0406 

+  0.7736 

+  1.0923 

+  1.1867 

26 

+  0.0991 

+  0.8283 

-  0.2472 

+  1.3087 

11 

0.0422 

0.7780 

1.0834 

1.1933 

27 

0.1004 

0.8259 

0.3220 

1.3079 

12 

0.0439 

0.7813 

1.0743 

1.1996 

28 

0.1014 

0.8235 

0.3856 

1.3069 

13 

0.0457 

0.7833 

1.0647 

1.2058 

29 

0.1021 

0.8215 

0.4410 

1.3058 

14 

0.0475 

0.7840 

1 .0549 

1.2117 

30 

0.1026 

0.8205 

0.4899 

1.3046 

15 

+  0.0491 

+  0.7836 

+  1.0446 

+  1.2174 

31 

+  0.1030 

+  0.8206 

-0.5338 

+  1.3039 

16 

+  0.0504 

+  0.7826 

+  1.0340 

+  1.2228 

32 

+  0.1035 

+  0.8218 

-  0.5735 

+  1.3017 

E  =  +-  0".04 
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FOR  WASHINGTON  MEAN  MIDNIGHT. 

Solar  Day. 
(Sid.  Hour.) 

T 

/ 

a 

H 

L«fCp. 

Log  h. 

• 

% 

Log*. 

In  Arc. 

In  Time. 

In  Are. 

In  Time. 

In  Aro. 

In  Tine. 

Jan.    1 

y 

0.0048 

+15*36 

+  1.024 

O    / 

31  38 

h     m 
2  6.5 

o   / 

349  11 

h  m 
23  16.7 

+0.8936 

+1.3092 

-1.66 

-0.2199 

2 

0.0076 

15.56 

1.038 

31  20 

2  5.4 

348  14 

23  12.9 

0.8988 

1.3089 

1.80 

0.2555 

1    3 
(7.0)  4 

0.0103 

15.83 

1.055 

30  56 

2  3.8 

347  18 

23  9.2 

0.9036 

1.3086 

1.94 

0.2882 

0.0130 

16.06 

1.070 

30  28 

2  1.9 

346  21 

23  5.4 

0.9075 

1.3083 

2.08 

0.3184 

5 

0.0158 

16.25 

1.084 

29  57 

1  59.8 

345  24 

23  1.6 

0.9106 

1.3080 

2.22 

0.3466 

6 

0.0185 

+16.41 

+1.094 

29  27 

1  57.8 

344  27 

22  67.8 

+0.9126 

+1.3078 

-2.36 

-0.3729 

7 

0.0212 

16.53 

1.102 

29  1 

1  56.1 

343  31 

22  54.0 

0.9138 

1.3073 

2.50 

0.3976 

8 

0.0240 

16  60 

1.107 

28  42 

1  54.8 

342  34 

22  50.3 

0.9147 

1.3069 

2.64 

0.4208 

9 

0.0267 

16.67 

1.111 

28  30 

1  54.0 

341  37 

22  46.4 

0.9155 

1 .3066 

2.77 

0.4428 

10 

0.0295 

16.73 

1.115 

28  24 

1  53.6 

340  39 

22  42.6 

0.9167 

1.3062 

2.91 

0.4636 

11 

0.0322 

+16.81 

+1.120 

28  24 

1  53.6 

339  42 

22  38.8 

+0.9186 

+1 .3057 

-3.04 

-0.4833 

12 

0.0349 

16.91 

1.127 

28  26 

1  53.7 

338  45 

22  35.0 

0.9214 

1.3053 

3.18 

0.5020 

13 

0.0377 

17.06 

1.137 

28  26 

1  53.7 

337  47 

22  31.1 

0.9251 

1.3048 

3.31 

0.5197 

14 

1 

0.0404 

17.24 

1.149 

28  21 

1  53.4 

336  50 

22  27.3 

0.9294 

1.3044 

3.44 

0.5366 

15 

0.0431 

17.45 

1.163 

28  10 

152.7 

335  52 

22  23.5 

0.9341 

1.3039 

3.57 

0.5528 

16 

0.0459 

+17.69 

+1.179 

27  52 

1  51.5 

334  54 

22  19.6 

+0.9388 

+1.3034 

-3.70 

-0.5682 

17 

0.0486 

17.93 

1.195 

27  27 

1  49.8 

333  56 

22  15.7 

0.9430 

1.3029 

3.83 

0  5830 

18 

0.0514 

18.15 

1.210 

26  58 

1  47.9 

332  58 

22  11.9 

0.9465 

1.3023 

3.95 

0.5971 

*   ,9 
(8.0)  20 

0.0541 

18.35 

1 .223 

26  28 

1  45.8 

331  59 

22  8.0 

0.9492 

1.3018 

4.08 

0.6108 

0.0568 

18.5J 

1.234 

25  59 

1  43.9 

331  1 

22  4.0 

0.9511 

1.3012 

4.21 

0.6239 

21 

0.0596 

+18.63 

+1.241 

25  34 

1  42.3 

330  3 

22  0.1 

+0.9524 

+1.3006 

-4.33 

-0.6364 

22 

0.0623 

18.71 

1.247 

25  16 

1  41.1 

329  4 

21  56.3 

0.9533 

1.3001 

4.45 

0.6485 

23 

0.0651 

18.78 

1.252 

25  5 

1  40.3 

328  5 

21  52.3 

0.9543 

1.2995 

4.57 

0.6601 

24 

0.0678 

18.84 

1.256 

25  0 

1  40.0 

327  6 

21  48.4 

0.9555 

1.2989 

4.69 

0.6713 

25 

0.0705 

18.92 

1.261 

25  0 

1  40.0 

326  7 

21  44.5 

0.9574 

1.2963 

4.81 

0.6820 

26 

0.0733 

+19.03 

+1 .269 

25  2 

1  40.1 

325  8 

21  40.5 

+0.9600 

+1.2976 

-4.92 

-0.6922 

27 

0.0760 

19.18 

1.278 

25  2 

1  40.1 

324  8 

21  36.5 

0.9632 

1.2970 

5.04 

0.7021 

28 

0.0787 

19.35 

1.290 

24  58 

1  39.9 

323  8 

21  32.5 

0.9669 

1.2964 

5.15 

0.7117 

29 

0.0815 

19.55 

1.304 

24  48 

1  39.2 

322  9 

21  28.6 

0.9707 

1.2957 

5.26 

0.7210 

30 

0.0842 

19.75 

1.317 

24  32 

1  38.1 

321  9 

21  24.6 

0.9743 

1.2951 

5.37 

0.7300 

31 

0.0870 

+19.95 

+1.330 

24  10 

1  36.7 

320  9 

21  20.6 

+0.9775 

+1.2944 

-5.48 

-0.7386 

Feb.   1 

0.0897 

20.12 

1.341 

23  46 

1  35.0 

319  9 

21  16.6 

0.9798 

1.2938 

5.58 

0.7469 

2 

0.0924 

20.26 

1.350 

23  21 

1  33.4 

318  8 

21  12.5 

0.9814 

1.2931 

5.69 

0.7549 

(0.0)  4 

0.0952 

20.35 

1.356 

22  58 

1  31.8 

317  8 

21  8.5 

0.9822 

1.2924 

5.79 

0.7626 

0.0979 

20.41 

1.361 

22  39 

1  30.6 

316  7 

21  4.5 

0.9825 

1.2918 

5.89 

0.7701 

5 

0.1006 

+20.44 

+1.363 

22  27 

1  29.8 

315  6 

21  0.4 

+0.9825 

+1.2911 

-5.99 

-0.7773 

6 

0.1034 

20.47 

1.364 

22  22 

1  29.4 

314  5 

20  56.3 

0.9827 

1.2905 

6.08 

0.7842 

7 

0.1061 

20.50 

1.366 

22  21 

1  29.4 

313  4 

20  52.3 

0.9833 

1.2898 

6.18 

0.7909 

8 

0.1089 

20.55 

1.370 

22  25 

1  29.7 

312  2 

20  48.2 

0.9846 

1.2891 

6.27 

0.7974 

9 

0.1116 

20.64 

1.377 

22  29 

1  29.9 

311  1 

20  44.1 

0.9867 

1.2885 

6.36 

0.8036 

10 

0.1143 

+20.77 

+1.386 

22  30 

I  30.0 

309  59 

20  39.9 

+0.9896 

+1.2878 

-6.45 

-0.8096 

11 

0.1171 

20.94 

1.397 

22  26 

1  29.7 

308  57 

20  35.8 

0.9929 

1 .2872 

6.53 

.  0.8153 

12 

0.1198 

21.14 

1.409 

22  17 

1  29.1 

307  55 

20  31.7 

0.9964 

1.2865 

6.62 

0.8209 

13 

0.1226 

21.34 

1.422 

22  1 

1  28.1 

306  53 

20  27.5 

0.9998 

1.2859 

6.70 

0.8263 

14 

0.1253 

21.53 

1.435 

21  41 

1  26  7 

305  51 

20  23.4 

1.0026 

1.2852 

6.78 

0.8315 

15 

0.1280 

+21.69 

+1.446 

21  19 

1  25.2 

304  48 

20  19.2 

+  1.0048 

+1 .2846 

-6.86 

-0.8364 

16 

1 1        i 

0.1308 

+21.82 

+1.455 

20  56 

1  23.7 

303  46 

20  15.0 

+1.0063 

+1.2840 

-6.93 

-0.8412 

286 


INDEPENDENT  STAR  NUMBERS,   1882. 


FOR  WASHINGTON  MEAN  MIDNIGHT, 

• 

Solar  Day. 
(Sid.  Hour.) 

r 

/ 

G 

H 

I-ofCtf. 

Log  h. 

• 

t 

Logi. 

In  Arc 

In  Time. 

In  Arc. 

In  Time. 

In  Arc. 

In  Time. 

Feb.      16 

y 

0.1308 

+21.82 

B 

+1.455 

o      / 

20  56 

h     m 
1  23.7 

303  46' 

h     m 
20  15.0 

41.0063 

+1.2840 

-6.93 

-0.8412 

17 

0  1335 

21.92 

1.461 

20  36 

1  22.4 

302  43 

20  10.9 

1.0072 

1.2834 

7.01 

0.8458 

h     18 

0.1362 

21.96 

1.465 

20  21 

1  21.4 

301  40 

20    6.7 

1.0076 

1.2828 

7.08 

0.8502 

(10.0)  19 

0.1390 

22.00 

1.466 

20  12 

1  20.8 

300  37 

20    2.4 

1.0078 

1.2822 

7.15 

0.8544 

20 

0.1417 

22.03 

1.468 

20  10 

1  20.6 

299  33 

19  58.2 

1.0082 

1.2817 

7.22 

0.8585 

21 

0.1445 

+22.06 

+1.471 

20  12 

1  20.8 

298  30 

19  54.0 

+1.0090 

+1.2811 

-7.28 

-0.8134 

22 

0.1472 

22.12 

1.475 

20  18 

1  21.2 

297  27 

19  49.8 

1.0105 

1.2805 

7.35 

0.8662 

23 

0.1499 

22.21 

1.481 

20  24 

1  21.6 

296  23 

19  45.5 

1.0126 

1.2800 

7.41 

0.6697 

24 

0.1527 

22.34 

1.489 

20  27 

1  21.8 

295  19 

19  41.3 

1.0152 

1.2795 

7.47 

0.8790 

25 

0.1554 

22.50 

1.500 

20  25 

1  21.7 

294  15 

19  37.0 

1.0182 

1.2790 

7.52 

0.8763 

26 

0.1581 

+22.66 

41.511 

20  18 

1  21.2 

293  11 

19  32.7 

+1.0211 

+1.2785 

-7.57 

-0.8793 

27 

0.1609 

22.83 

1.522 

20    6 

1  20.4 

292    7 

19  28.5 

1.0237 

1.2780 

762 

0.8823 

28 

0.1636 

22.98 

1.532 

19  50 

1  19.3 

291    3 

19  24.2 

1.0257 

1.2776 

7.67 

0.8851 

Mar.      1 

0.1664 

23.09 

1.539 

19  32 

1  18.1 

289  59 

19  19.9 

1.0270 

1.2772 

7.72 

0.8877 

2 

0.1691 

23.16 

1.544 

19  15 

1  17.0 

288  54 

19  15  6 

1.0277 

1.2768 

7.76 

0.8902 

3 

0.1718 

+23.19 

+1.546 

19    1 

1  16.1 

« 

287  50 

19  U.3 

+1.0277 

+1.2764 

-7.81 

-0.8925 ' 

4 

0.1746 

23.20 

1.546 

18  53 

1  15.5 

286  45 

19    7.0 

1.0275 

1.2760 

7.85 

0.8946 

h        5 
(11.0)    6 

0.1773 

23.19 

1.546 

16  51 

1  15.4 

285  41 

19    2.7 

1.0271 

1.2757 

7.89 

0.8966 

i 

0.1800 

23.19 

1.546 

18  54 

1  15.6 

284  36 

18  58.4 

1.0272 

1.2753 

7.92 

0.8985! 

7 

0.1828 

23.20 

1.547 

19    1 

1  16.1 

283  31 

18  54.1 

1.0277 

1.2750 

7.95 

0.9003 

8 

0.1855 

+23.25 

+1.550 

19  11 

1  16.7 

282  27 

18  49.8 

+1.0290 

+1 .2747 

-7.98 

-0.9019 

9 

0.1883 

23.33 

1.555 

19  19 

1  17.3 

281  22 

18  45.5 

1.0310 

1.2745 

8.01 

0.9034 

10 

0.1910 

2^3.46 

1.564 

19  24 

1  17.6 

260  17 

18  41.1 

1.0336 

1.2742 

8.03 

0.9046 

Jl 

0.1937 

23.62 

1.574 

19  23 

1  17.6 

279  12 

18  36.8 

1.0365 

1.2740 

8.05 

0.9058 

12 

0.1965 

23.79 

1.586 

19  17 

1  17.1 

278    7 

18  32.5 

1.0394 

1.2738 

8.07 

0.9069 

13 

0.1999 

+23.96 

41.597 

19    6 

1  16.4 

277    2 

18  28.1 

+1.0420 

+1.2736 

-8.09 

-0.9078 

14 

0.2020 

24.11 

1.608 

18  52 

1  15.5 

275  57 

18  23.8 

1.0441 

1.2735 

8.10 

0.9086 

15 

0.2047 

24.23 

1.615 

18  37 

1  14  4 

274  52 

18  19.5 

1.0456 

1.2734 

8.12 

0.9093 

16 

0.2074 

24.31 

1.620 

18  23 

1  13.5 

273  47 

18  15.1 

1.0464 

1.2733 

8.13 

0.9098 

17 

0.2102 

24.35 

1.624 

18  13 

1  12.9 

272  42 

18  10.8 

1.0468 

1.2732 

8.13 

0.9101 

18 

0.2129 

+24.37 

41.625 

18    9 

1  12.6 

271  37 

18    6.5 

+1.0469 

+1.2732 

-8.13 

-0.9103 

19 

0.2156 

24.38 

1.625 

18  10 

1  12.7 

270  32 

18    2.1 

1.0471 

1.2731 

8.14 

0.9105 

(19.0)  21 

0.2184 

24.39 

1.626 

18  17 

1  13.1 

269  27 

17  57.8 

1.0476 

1.2731 

6.14 

0.9106 

0.2211 

24.43 

1.628 

18  27 

1  13.8 

268  22 

17  53.5 

1.0486 

1.2732 

8.14 

0.9104 

22 

0.2239 

24.50 

1.632 

18  38 

1  14.6 

267  17 

17  49.1 

1.0503 

1.2732 

8.13 

0.9101 

23 

0.2266 

424.60 

+1.639 

18  48 

1  15.2 

266  13 

17  44.8 

+1.0526 

+1.2733 

-8.12 

-0.9097 

24 

0.2293 

24.73 

1.649 

18  54 

1  15.6 

265    8 

17  40.5 

1.0552 

1 .2734 

8.11 

0.9092 

25 

0.2321 

24.88 

1.659 

18  55 

1  .15.7 

264    3 

17  36.2 

1.0580 

1.2735 

8.10 

0.9086 

26 

0.2348 

25.04 

1.670 

18  51 

1  15.4 

262  59 

17  31.9 

1.0606 

1.2736 

8.09 

0.9078 

27 

0.2375 

25.19 

1.679 

18  43 

1  14.8 

261  54 

17  27.6 

1.0627 

1.2738 

8.07 

0.9069 

28 

0.2403 

+25.30 

+1.686 

18  32 

1  14.1 

260  50 

17  23.3 

+1.0642 

+1.2740 

-8.05 

-0.9058 

29 

0.2430 

25.37 

1.692 

18  21 

1  13.4 

259  46 

17  19.0 

1.0651 

1 .2742 

8.03 

0.9046 

30 

0.2458 

25.42 

1.695 

18  13 

1  12.8 

258  41 

17  14.7 

1.0655 

1.2744 

8.00 

0.9033 

31 

0.2485 

25.43 

1.696 

18    9 

1  12.6 

257  37 

17  10.5 

1.0654 

1.2747 

7.98 

0.9019 

32 

0.2512 

25.42 

1.695 

18  10 

1  12.6 

256  33 

17    6.2 

1.0653 

1.2750 

7.95 

0.9003 

33 

0.2540 

+25.41 

+1.694 

18  16 

1  13.1 

255  29 

17    2.0 

+1.0654 

+1.2753 

-7.92 

-0.8986 

34 

0.2567 

425.41 

+1.694 

18  27 

1  13.8 

254  26 

16  57.7 

+1.0659 

+1.2756 

-7.89 

-0.8968 
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FOR  WASHINGTON  MEAN  MIDNIGHT 

• 

1 

/ 

G 

H 

Sr>1arD*y. 
(Sid.  Hoar.) 

r 

***g. 

Log  A. 

i 

Logi. 

In  Are. 

In  Time. 

In  Are. 

In  Time. 

In  Are. 

In  Time. 

y 

// 

■ 

o       / 

h    m 

o       / 

h     m 

a 

April       1 

0.2512 

+25.42 

+1.695 

18  10 

1  196 

256  33 

17    6.2 

+1.0653 

+1.2750 

-7.95 

-0.9003 

2 

0.2540 

25.41 

1.694 

18  16 

1  13.1 

255  29 

17    2.0 

1.0654 

1.2753 

7.92 

0.8986 

3 

0.2567 

25.41 

1.694 

18  27 

1  13.8 

254  26 

16  57.7 

1.0659 

1.2766 

7.89 

0.85)68 

4 

0.2595 

25.45 

1.696 

18  40 

1  14.7 

253  22 

16  53.5 

1.0670 

1.2759 

7.85 

0.8948 

5 

0.2622 

25.52 

1.701 

18  53 

1  15.5 

252  19 

16  49.2 

1.0689 

1.2763 

7.81 

0.8927 

h 
(13.0)    6 

0.2649 

+25.64 

+1.709 

19    3 

1  16.2 

251  15 

16  45.0 

+1.0713 

+1.2767 

-7.77 

-0.8905 

7 

0.2677 

25.79 

1.719 

19    9 

1  16.6 

250  12 

16  40.8 

1.0742 

1.2771 

7.73 

0.8881 

8 

0.2704 

25.97 

1.731 

19  10 

1  16.7 

249    9 

16  36.6 

1.0772 

1.2775 

7.68 

0.8856 

9 

0.2731 

26.15 

1.743 

19    5 

1  16.4 

248    6 

16  32.4 

1.0800 

1.2780 

7.64 

0.8829 

10 

0.2759 

26.31 

1.754 

18  57 

1  15.8 

247    4 

16  28.3 

1.0823 

1.2784 

7.59 

0.8800 

11 

0.2786 

+26.45 

+1.763 

18  48 

1  15.2 

246    1 

16  24.1 

+1.0842 

+1.2789 

-7.53 

-0.8771 

12 

0.2813 

26.55 

1.770 

18  38 

1  14.6 

244  59 

16  19.9 

1.0855 

1.2794 

7.48 

0.8740 

13 

0.2841 

26.62 

1.775 

18  32 

1  14.1 

243  57 

16  15.8 

1.0863 

1.2799 

7.43 

0.8708 

14 

0.2868 

26.65 

1.777 

18  30 

1  14.0 

242  55 

16  11.6 

1.0868 

1.2804 

7.37 

0.8674 

15 

0.2896 

26.68 

1.778 

18  33 

1  14.2 

241  53 

16    7.5 

1.0873 

1.2809 

7.31 

0.8638 

16 

0.2923 

+26.70 

+1.780 

18  41 

1  14.7 

240  51 

16    3.4 

+1.0881 

+1.2814 

-7.24 

-0.8601 

17 

0.2950 

26.75 

1.783 

18  53 

1  15.5 

239  50 

15  59.3 

1.0893 

1.2820 

7.18 

0.8562 

18 

0.2978 

26.82 

1.788 

19    6 

1  16.4 

238  49 

15  55.2 

1.0911 

1.2825 

7.11 

0.8522 1 

19 

0.3005 

26.93 

1.795 

19  18 

1  17.2 

237  48 

15  51.2 

1.0934 

1.2831 

7.05 

0.8480 

SO 

0.3032 

27.07 

1.805 

19  28 

1  17.9 

236  47 

15  47.2 

1.0961 

1.2837 

6.98 

0.84:36 

(14.0)  21 

0.3060 

+27.24 

+1.816 

19  33 

1  18.2 

235  46 

15  43.2 

+1.0990 

+1.2843 

-6.90 

-0.8391 

22 

0.3087 

27.42 

1.828 

19  33 

1  18.2 

234  46 

15  39.1 

1.1019 

1.2849 

6.83 

0.8344 

23 

0.3115 

27.60 

1.840 

19  29 

1  17.9 

233  45 

15  35.1 

1.1045 

1.2855 

6.75 

0.8296 1 

24 

0.3142 

27.75 

1.850 

19  22 

1  !7.4 

232  45 

15  31.1 

1.1065 

1.2861 

6.68 

0.6245 ! 

25 

0.3169 

27.86 

1.858 

19  14 

1  16.9 

231  46 

15  27.1 

1.1080 

1.2867 

6.60 

0.8192 | 

26 

0.3197 

+27.94 

+1.863 

19    7 

1  16.5 

230  46 

15  23.2 

+1.1089 

+1.2873 

-6.51 

-0.8138| 

27 

0.3224 

27.98 

1.866 

19    4 

1  16.2 

229  47 

15  19.2 

1.1094 

1.2880 

6.43 

0.80821 

i 

28 

0.3252 

28.00 

1.867 

19    5 

1  16.3 

228  47 

15  15.2 

1.1098 

1.2886 

6.34 

0.8024  1 

29 

0.3279 

28.02 

1.868 

19  11 

1  16.7 

227  48 

15  11.3 

1.1102 

1.2892 

6.26 

0.7964  | 

30 

0.3306 

28.04 

1.869 

19  21 

1  1.7.4 

226  50 

15    7.3 

1.1111 

1.2898 

6.17 

0.7902  ! 

Mar       1 

0.3334 

+28.09 

+  1.873 

19  33 

1  18.2 

225  51 

15    3.4 

+1.1124 

+1.2905 

-6.08 

-0.7837 

2 

0.3361 

28.18 

1.879 

19  46 

1  19.1 

224  53 

14  59.5 

1.1144 

1.2911 

5.98 

0.7771  j 

3 

0.3388 

28.32 

1.888 

19  57 

1  19.8 

223  55 

14  55.6 

1.1169 

1.25)17 

5.89 

0.7702 

4 

0.3416 

28.49 

1.899 

20    4 

1  20.3 

222  57 

14  51.7 

1.1199 

1.2924 

5.79 

0.7631 

5 

0.3443 

28.69 

1.912 

20    7 

1  20.4 

221  59 

14  47.9 

1.1231 

1.2930 

5.70 

0.7557 

(15.0)    6 

0.3471 

+28.90 

+1.926 

20    4 

1  20.3 

221    1 

14  44.0 

+1.1261 

+1.2936 

-560 

-0.7481 

7 

0.3498 

29.10 

1.940 

19  58 

1  19.9 

220    4 

14  40.2 

1.1289 

1.2943 

5.50 

0.7403 

8 

0.3525 

29.28 

1.952 

19  49 

119.3 

2U>    7 

14  36.4 

1.1311 

1.2949 

5.40 

0.7322 

9 

0.3553 

29.43 

1.962 

19  40 

1  18.7 

218  10 

14  32.6 

1.1329 

1.2955 

5.30 

0.7238! 

10 

0.3580 

29.53 

1.969 

19  33 

1  18.2 

217  13 

14  28.8^ 

1.1342 

1.2961 

5.19 

0.7151 

11 

0.3607 

+29.61 

+1 .974 

19  30 

1  18.0 

216  16 

14  25.0 

+1.1352 

+1.2967 

-5.08 

-0.7061 

12 

0.3635 

29.67 

1.978 

19  31 

1  18.1 

215  19 

14  21.2 

1.1361 

1.2973 

4.98 

0.6969 

13 

0.3662 

29.73 

1.982 

19  36 

1  18.4 

214  23 

14  17.5 

1.1372 

1.2979 

4.87 

0.6873 

14 

0.3690 

29.80 

1.987 

19  45 

1  19.0 

213  27 

14  13.8 

1.1386 

1.2985 

4.76 

0.6773 

15 

0.37  J  7 

29.90 

1.993 

19  55 

1  19.7 

212  31 

14  10.1 

1.1405 

1.2990 

4.65 

0.6670 

16 

0.3744 

+30.03 

+2.002 

20    6 

1  20.4 

211  35 

14    6.4 

+1.1429 

+1.2996 

-4.53 

-0.6563 

17 

0.3772 

+30.20 

+2.013 

20  14 

1  20.9 

210  39 

14    2.7 

+1.1457 

+1.3002 

-4.42 

-0.6452 
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FOR  WASHINGTON  MEAN  MIDNIGHT, 

► 

i 
I 
1 
1 

Solar  Day. 
(Sid.  Hoar.) 

T 

/ 

a 

H 

Logg. 

Log  7*. 

f 
I 

• 

ft 

1 
Log*.    | 

In  Arc 

In  Time. 

In  Arc 

In  Time. 

In  Are. 

In  Time. 

i 

i 
i 

May     16 

y 

0.3744 

+3CK03 

B 

+2.002 

o      / 

20    6 

h    m 
1  20.4 

o      / 

211  35 

h     m 
14    6.4 

+1.1429 

+1.2996 

-4.53 

-0.65631 

17 

0.3772 

30.20 

2.013 

20  14 

1  20.9 

210  39 

14    2.7 

1.1457 

1.3002 

4.42 

0.6452 

18 

0.3799 

30.40 

2.027 

20  18 

1  21.2 

209  44 

13  59.0 

1.1487 

1.3008 

4.30 

0.6337 

19 

0.3827 

30.61 

2.041 

20  18 

1  21.2 

208  49 

13  55.3 

1.1518 

1.3013 

4.18 

0.6217 

90 

0.3854 

30.82 

2.055 

20  13 

1  20.9 

207  64 

13  51.6 

1.1546 

1.3018 

4.07 

0.6093 

(16.0)  21 

0.3881 

+31.02 

+2.068 

20    6 

1  20.4 

206  58 

13  47.9 

+1.1569 

+1.3023 

-3.95 

-0.5965 

22 

0.3909 

31.18 

2.078 

19  57 

1  19.8 

206    4 

13  44.2 

1.1588 

1.3028 

3.83 

0.5831 

23 

0.3936 

31.30 

2.087 

19  49 

1  19.2 

205    9 

13  40.5 

1.1601 

1.3033 

3.71 

0.5691 

24 

0.3963 

31.39 

2.093 

19  43 

1  18.8 

204  14 

13  36.9 

1.1611 

13038 

o.oo 

0.5545 

25 

0.3991 

31.45 

2.096 

19  40 

1  18.7 

203  20 

13  33.3 

1.1618 

1.3043 

3.46 

0.5393 

26 

0.4018 

+31.49 

+2.099 

19  42 

1  18.8 

202  26 

13  29.7 

+1.1624 

+1.3047 

-3.34 

-0.5235 

27 

0.4046 

31.54 

2.103 

19  48 

1  19.2 

201  31 

13  26.1 

1.1634 

1.3052 

3.21 

0.5070 

28 

0.4073 

31.61 

2.108 

19  66 

1  19.7 

200  37 

13  22.5 

1.1647 

1.3056 

3.09 

0.4897 

29 

0.4100 

31.72 

2.115 

20    5 

1  20.3 

199  43 

13  18.9 

1.1666 

1.3060 

2.96 

0.4716 

30 

0.4128 

31.87 

2.124 

20  13 

1  20.9 

198  50 

13  15.3 

1.1691 

1.3064 

2.83 

0.4525: 

31 

0.4155 

+32.06 

+2.137 

20  18 

1  21.2 

197  56 

13  11.7 

+1.1719 

+1.3067 

-2.70 

-0.4325! 

t 

June       1 

0.4182 

32.28 

2.152 

20  19 

1  21.3 

197    2 

13    8.1 

1.1749 

1.3071 

2.58      0.4113 

2 

0.4210 

32.52 

2.1  C8 

20  15 

1  21.0 

196    9 

13    4.5 

1.1779 

1.3074 

2.45 

0.3890 

3 

0.4237 

32.75 

2.184 

20    6 

1  20.5 

195  15 

13    1.0 

1.1807 

1.3078 

2.32 

0.3653 

4 

0.4264 

32.97 

2.198 

19  58 

1  19.9 

194  22 

12  57.4 

1.1831 

1.3081 

2.19 

0.3401 

i 

h 
(17.0)     5 

0.4292 

+33.15 

+2.210 

19  47 

1  19.1 

193  29 

12  53.9 

+1.1850 

+1.3084 

-2.06.  -0.3132 

6 

0.4319 

33.30 

2.220 

19  37 

1  18.5 

192  36 

12  50.4 

1.1865 

1.3087 

1.93 1     0.2844 

7 

0.4347 

33.41 

2.228 

19  30 

1  18.0 

191  43 

12  46.8 

1.1877 

1.3089 

1.79 

0.2535 

8 

0.4374 

33.50 

2.234 

19  27 

1  17.8 

190  50 

12  43.3 

1.1887 

1.3091 

1.66 

0.2200 

9 

0.4401 

33.59 

2.239 

19  27 

1  17.8 

189  57 

12  39.8 

1.1898 

1.3093 

1.53 

0.1837 

10 

0.4429 

+33.68 

+2.245 

19  31 

1  18.1 

169    4 

12  36.3 

+1.1911 

+1.3095 

-1.39 

-0.1439 

11 

0.4456 

33.79 

2.252 

19  37 

1  18.5 

188  11 

12  32.7 

1.1928 

1.3097 

1.26 

0.0999 

12 

0.4484 

33.93 

2.263 

1943 

1  18.9 

187  18 

12  29.2 

1.1949 

1.3099 

1.13 

0.0509 

13 

0.451 1 

34.11 

2.274 

19  48 

1  19.2 

186  26 

12  25.7 

l.!974 

1.3101 

0.99 

9.9954 

14 

0.4538 

34.32 

2.288 

19  50 

1  19.3 

lg5  33 

12  22.2 

1.2002 

1.3102 

0.86 

9.9316 

15 

0.4566 

+34.55 

+2.304 

19  48 

1  19.2 

184  40 

12  18.7 

+1.2030 

+1.3103 

-0.72 

-9.8567 

16 

0.4593 

34.79 

2.319 

19  42 

1  18.8 

183  48 

12  15.2 

1.2057 

1.3104 

0.58 

9.7657 

17 

0.4620 

3501 

2.334 

19  3:) 

1  18.2 

182  55 

12  11.7 

1.2080 

1.3105 

0.45 

9.6499 

18 

0.4648 

35.20 

2.346 

19  22 

1  17.5 

182    2 

12    8.2 

1.2099 

1.3105 

0.31 

9.4900 

19 

0.4675 

35.35 

2.357 

19  11 

1  16.7 

181  10 

12    4.7 

1.2113 

1.3106 

0.17 

9.2243 

20 

(18.0)  21 

0.4703 

+35.4G 

+2.364 

19    2 

1  16.1 

180  18 

12    1.2 

+1.2123 

+1.3107 

-0.04 

-6.6021 

0.4730 

35.54 

2.370 

18  55 

1  15.7 

179  25 

11  57.7 

1.2130 

1.3106 

+0.09 

+8  9542 

22 

0.4757 

35.60 

2.374 

18  52 

1  15.5 

178  33 

11  54.2 

1.2136 

1.3106 

0.22 

9.3348 

23 

0.4785 

35.66 

2.377 

18  53 

1  15.5 

177  40 

11  50.7 

1.2143 

1.3105 

0.35 

9.5502, 

24 

0.4812 

35.74 

2.382 

18  57 

1  15.8 

176  48 

11  47.2 

1.2154 

1.3105 

0.49 

9.6917 

25 

0.4839 

+35.84 

+2.390 

19    2 

1  16.1 

175  55 

11  43.7 

+1.2169 

+1.3104 

+0.63 

+9.7978 

26 

0.4867 

35.98 

2.400 

19    6 

1  16.4 

175    3 

11  40.2 

1.2188 

1.3103 

0.76 

9.8827 

27 

0.4894 

36.17 

2.412 

19    8 

1  16.5 

174  10 

11  36.7 

1.2211 

1.3102 

0.90 

9.9535 

28 

0.4922 

36.39 

2.426 

19    8 

1  16.5 

173  17 

11  33.2 

1.2238 

1.3101 

1.03 

O.0142| 

29 

0.4949 

36.63 

2.442 

19    3 

1  16.2 

172  25 

11  29.6 

1.2264 

1.3099 

1.17 

0.0673 : 

30 

0.4976 

+36.87 

+2.458 

18  55 

1  15.7 

171  32 

11  26.1 

+1.2289 

+1.3097 

+1.30 

+0.1145 

31 

0.5004 

+37.10 

+2.473 

18  44 

1  14.9 

170  39 

11  22.6 

+1.2311 

+1.3095 

+1.43  J  +6.1570 
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FOR  WASHINGTON  MEAN  MIDNIGHT, 

» 

/ 

< 

ff 

H 

SoUr  Day. 
(Sid.  Hour.) 

r 

w 

i*gg. 

Log  h. 

• 

t 

Logi. 

In  Arc 

In  Time. 

In  Are. 

In  Time. 

In  Are. 

In  Time. 

July   1 

y 

0.5004 

+37J0 

■ 
+2.473 

O    / 

18  44 

h  m 
1  14.9 

170  39 

h  m 
11  22.6 

+1.2311 

+1.3095 

+1.43 

+0.1570 

2 

0.5031 

37.30 

2.486 

18  31 

1  14.1 

169  47 

11  19.1 

1.2328 

1.3093 

1.57 

0.1954 

3 

0.5059 

37.46 

2.498 

18  19 

1  13.3 

168  54 

11  15.6 

1.2342 

1.3091 

1.70 

0.2307 

4 

0.5086 

37.58 

2.506 

18  9 

1  12.6 

168  1 

11  12.1 

1.2352 

1.3089 

1.83 

0.2633 

5 

0.5113 

37.68 

2.512 

18  2 

1  12.1 

167  8 

11  8.5 

1.2360 

1.3086 

1.97 

0.2935 

(19.0)    6 

0.5141 

+37.76 

+2.517 

17  58 

1  11.9 

166  15 

11  5.0 

+1.2368 

+1.3083 

+2.10 

+0.3215 

7 

0.5168 

37.84 

2.523 

17  58 

1  11.9 

165  22 

11  1.5 

1.2377 

1.3080 

2.23 

'  0.3477 

8 

0.5195 

37.94 

2.530 

18  0 

1  12.0 

164  29 

10  57.9 

1.2390 

1.3077 

2.36 

0.3723 

9 

0.5223 

38.06 

2.537 

18  4 

1  12.5 

163  36 

10  54.4 

1.2406 

1.3074 

2.49 

0.3956 

10 

0.5250 

38.23 

2.548 

18  6 

1  12.4 

162  42 

10  50.8 

1.2425 

1.3070 

2.62 

0.4176 

11 

0.5278 

+38.43 

+2.562 

18  7 

1  12.4 

161  49 

10  47.3 

+1.2448 

+1.3066 

+2.74 

+6.4383 

12 

0.5305 

38.64 

2.576 

18  4 

1  12.3 

160  55 

10  43.7 

1.2471 

1.3063 

2.87 

0.4579 

13 

0.5332 

38.87 

2.590 

17  58 

1  11.8 

160  2 

10  40.1 

1.2494 

1.3059 

3.00 

0.4766 

14 

0.5360 

39.09 

2.605 

17  48 

1  11.2 

159  8 

10  36.5 

1.2514 

1.3055 

3.12 

0.4944 

15 

0.5387 

39.26 

2.6  J  8 

17  37 

1  10.5 

158  14 

10  32.9 

1.2531 

1.3050 

3.25 

0.51 14 

16 

0.5414 

+39.43 

+2.628 

17  25 

1  9.7 

157  20 

10  29.3 

+1.2543 

+1.3046 

+3.37 

+0.5277 

17 

0.5442 

39.54 

2.636 

17  14 

1  8.9 

156  26 

10  25.7 

1.2551 

1.3042 

3.49 

0.5433 

18 

0.5469 

39.62 

2.641 

17  6 

1  8.3 

155  32 

10  22.1 

1.2556 

1.3037 

3.62 

0.5582 

19 

0.5497 

39.66 

2.644 

16  59 

t  7.9 

154  38 

10  18.5 

1.2559 

1.3032 

3.74 

0.5725 

20 

0.5524 

39.70 

2.646 

16  56 

1  7.8 

153  43 

10  14.9 

1.2562 

1.3027 

3.86 

0.5863 

h   ^ 
(30.0)  21 

0.5551 

+39.75 

+2.650 

16  57 

1  7.8 

152  49 

10  11.2 

+1.2568 

+1.3022 

+3.98 

+0.5905 

22 

0.5579 

39.82 

2.655 

17  0 

1  8.0 

151  54 

10  7.6 

1.2577 

1.3017 

4.10 

0.6122 

23 

0.5606 

39.93 

2.662 

17  3 

1  8.2 

150  59 

10  3.9 

1.2590 

1.3012 

4.21 

0.6244 

24 

0.5633 

40.08 

2.672 

17  4 

1  8.3 

150  4 

10  0.3 

1.2607 

1.3006 

4.33 

0.6361 

25 

0.5661 

40.27 

2.685 

17  4 

1  8.2 

149  9 

9  56.6 

1.2628 

1.3001 

4.44 

0.6474 

26 

0.5688 

+40.48 

+2.699 

17  0 

1  8.0 

148  14 

9  52.9 

+1.2649 

+1.2995 

+4.55 

+0.6584 

27 

0.5716 

40.70 

2.713 

16  52 

1  7.5 

147  18 

9  49.2 

1.2670 

1.2990 

4.67 

0.6690 

28 

0.5743 

40.91 

2.727 

16  42 

1  6.8 

146  23 

9  45.5 

1.2686 

1.2984 

4.78 

0.6792 

29 

0.5770 

41.10 

2.740 

16  30 

1  6.0 

145  27 

9  41.8 

1.2703 

1.2978 

4.89 

0.6889 

30 

0.5798 

41.25 

2.750 

16  17 

1  5.2 

144  31 

9  38.1 

1.2714 

1.2972 

5.00 

0.6984 

31 

0.5825 

+41.36 

+2.757 

16  6 

1  4.4 

143  35 

9  34.3 

+1.2720 

+1.2966 

+5.10 

+0.7076 

Aug.   1 

0.5853 

41.43 

2.762 

15  58 

1  3.9 

142  39 

9  30.6 

1.2726 

1.2960 

5.20 

0.7164 

2 

0.5880 

41.49 

2.766 

15  53 

1  3.5 

141  42 

9  26.8 

1.2730 

1.2954 

5.31 

0.7250 

3 

0.5907 

41.54 

2.769 

15  51 

1  3.4 

140  46 

9  23.1 

1.2735 

1.2948 

5.41 

0.7333 

4 

0.5935 

41.60 

2.773 

15  52 

1  3.4 

139  49 

9  19.3 

1.2742 

1.2942 

5.51 

0.7413 

1. 
(91.0)  5 

0.5962 

+41.69 

+2.779 

15  54 

1  3.6 

138  52 

9  16.5 

+1.2752 

+1.2936 

+5.61 

+0.7491 

6 

0.5989 

41.82 

2.788 

15  56 

1  3.8 

137  55 

9  11.7 

1.2766 

1.2930 

5.71 

0.7566 

7 

0.6017 

41.98 

2.798 

15  57 

1  3.8 

136  58 

9  7.8 

1.2782 

1.2923 

5.81 

0.7638 

8 

0.6044 

42.16 

2.810 

15  56 

1  3.7 

136  0 

9  4.0 

1.2801 

1.2917 

5.90 

0.7708 

9 

0.6072 

42.35 

2.823 

15  51 

1  3.4 

135  3 

9  0.2 

1.2819 

1.2913 

5.99 

0.7776 

10 

0.6099 

+42.54 

+2.836 

15  44 

1  2.9 

134  5 

8  56.3 

+1.2836 

+1.2905 

+6.08 

+6.7842 

11 

0.6126 

42.71 

2.847 

15  34 

1  2.3 

133  6 

8  52.4 

1.2850 

1.2898 

6.18 

0.7906 

12 

0.6154 

42.85 

2.857 

15  23 

1  1.5 

132  8 

8  48.5 

1.2860 

1.2892 

6.26 

0.7967 

13 

0.6181 

42.94 

2.863 

15  12 

1  0.8 

131  10 

8  44.6 

1.2865 

1.2886 

6.35 

0.8027 

14 

0.6208 

42.99 

2.866 

16  3 

1  0.2 

130  11 

8  40.7 

1.2868 

1.2879 

6.43 

0.8085 

15 

0.6236 

+43.01 

+2.867 

14  57 

0  59.8 

129  12 

8  36.8 

+1.2868 

+1.2873 

+6.52 

+0.8141 

16 

0.6263 

+43.02 

+2.868 

14  54 

0  59.6 

128  13 

8  32.9 

+1.2868 

+1.2867 

+6.60 

+6.8195 

J9 
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FOR  WASHINGTON 

MEAN  MIDNIGHT 

1 

i 

/ 

( 

£ 

H 

* 
i 

S  lar  Day. 
(Sid.  Hour.) 

r 

9r 

I*°g0. 

Log  h. 

t       |    Logi 

In  Arc. 

In  Time. 

In  Arc. 

In  Time. 

In  Arc. 

O          1 

In  Time. 

• 

// 

i 

i 

y 

// 

■ 

O         1 

h     m 

h     m 

i                ■ 

Aug.     16 

0.6263 

+43.02 

+2.868 

14  54 

0  59.6 

128  13 

6  32.9 

+1.2868 

+1.2867 

+6.60  !  +0.8195 

17 

0.6291 

43.03 

2.869 

14  54 

0  59.6 

127  14 

8  28.9 

1.2869 

12861 

6.68 .     0.8247 

I 

18 

0.6318 

43.07 

2.871 

14  57 

0  59.8 

126  15 

8  25.0 

1 .2873 

1.2855 

6.76 !     0.8297 

19 

0.6345 

43.13 

2.876 

15    0 

1    0.0 

125  15 

8  21.0 

1.2880 

1.2849 

6.83       0.8345 

20 

0.6373 

43.23 

2.882 

15    3 

1    0.2 

124  15 

8  17.0 

1.2892 

1.2843 

6.90 

0.8391 

h 
(39.0)  21 

0.6400 

+43.37 

+2.891 

15    5 

1     0.3 

123  15 

8  13.0 

+1.2906 

+1.2837 

+6.97    +0.8436 

22 

0.6428 

43.54 

2.903 

15    3 

1    0.2 

122  15 

8    9.0 

1 .2923 

1.2831 

7.05 1     0.8479 

23 

0.6455 

43.72 

2.915 

14  59 

0  59.9 

121  15 

8    5.0 

1 .2940 

1.2826 

7.11       0.8520 

24 

0.6482 

43.91 

.  2.927 

14  51 

0  59  4 

120  14 

8    1.0 

1.2955 

1.2820 

7.18;     0.8560 

25 

0.6510 

44.07 

^■t/./Q 

14  41 

0  58.8 

119  14 

7  56.9 

1.2968 

1.2815 

7.24 

0.8506 

26 

0.6537 

+44.19 

+2.946 

14  31 

0  56.1 

118  13 

7  52.9 

+1 .2977 

+1.2809 

+7.30 

+0.8635, 

27 

0.6564 

44.28 

2.952 

14  22 

0  57.4 

117  12 

7  48.8 

1 .2982 

1.2804 

7.36 

0.8670 

28 

0.6592 

44.33 

2.955 

14  14 

0  56.9 

116  10 

7  44.7 

1 .2985 

1.2799 

7.42 

0.8703  j 

29 

0.6619 

44.36 

2.958 

14    9 

0  56.6 

115    9 

7  40.6 

1.2986 

1.2794 

7.47 

0.8735: 

30 

0.6647 

44.38 

2.959 

14    8 

0  56.5 

114    7 

7  36.5 

1.2988 

1.2789 

7.52       0.8766 

i 
1 

31 

0.6674 

+44.41 

+2.961 

14  10 

0  56.6 

113    6 

7  32.4 

+1.2991 

+1.2785 

+7.581  +0.8796 

Sept.       1 

0.6701 

44.46 

2.964 

14  13 

0  56.9 

112    4 

7  28.3 

1.2997 

1.2781 

7.63 .     0.8824 

2 

0.6729 

44.54 

2.969 

14  18 

0  57.2 

111     2 

7  24.1 

1.3006 

1.2776 

7.67 

0.8850 

3 

0.6756 

44.65 

2.976 

14  21 

0  57.4 

110    0 

7  20.0 

1.3019 

1.2772 

7.71 

0.8876 

4 

0.6783 

44.80 

2.986 

14  23 

0  57.5 

108  57 

7  15.8 

1 .3033 

1.2768 

7.76 

0.6900 j 

(98.0)     5 

0.681 1 

+44.97 

+2.997 

14  22 

0  57.4 

107  55 

7  11.7 

+1.3049 

+1.2764 

+7.80 

+0.8923 

6 

0.6838 

45.14 

3.009 

14  18 

0  57.2 

106  52 

7    7.5 

1.3063 

1.2761 

7.84 1     0.8944 

7 

0.6865 

45.28 

3.018 

14  11 

0  56.7 

105  50 

7    3.3 

1 .3075 

1.2757 

7.88 

0.8964 

8 

0.6893 

45.39 

3.026 

14    3* 

0  56.2 

104  47 

6  59.1 

1.3084 

1.2754 

7.91 

0.8982 

9 

0.6920 

45.47 

3.031 

13  55 

0  55.6 

103  44 

6  54.9 

1.3089 

1.2751 

7.94 

0.8999 

10 

0.0948 

+45.51 

+3.033 

13  48 

0  55.2 

102  41 

6  50.7 

+1.3091 

+1.2748 

+7.97.  +0.9015 

11 

0.6975 

45.51 

3.034 

13  43 

0  54.9 

101  37 

6  46.5 

1.3090 

1.2745 

8.00  •     0.9030 

12 

0.7002 

45.50 

3.033 

13  41 

0  54.8 

100  34 

6  42.3 

1.3088 

1.2743 

8.02 

0.9043 

13 

0.7030 

45.48 

3.032 

13  43 

0  54.9 

99  31 

6  38.0 

1.3087 

1.2741 

8.04 

0.9055 

14 

0.7057 

45.48 

3.032 

13  47 

0  55.1 

98  27 

6  33.8 

1.3088 

1.2739 

8.06 

0.9066 

15 

0.7085 

+45.51 

+3.034 

13  53 

0  55.5 

97  23 

6  29.5 

+1.3093 

+1.2737 

+8.08 

+0.9076 

16 

0.7112 

45.58 

3.038 

13  59 

0  55.9 

96  20 

6  25.3 

1.3101 

1.2736 

8.10 

0.9083 

17 

0.7139 

45.69 

3.046 

14    3 

0  56.2 

95  16 

6  21.1 

1.3113 

1.2734 

8.11 

0.9090 

18 

0.7167 

45.83 

3.056 

14    5 

0  56.4 

94  12 

6  16.8 

1.3127 

1.2733 

8.12 

0.9096 

19 

0.7194 

45.99 

3.066 

14    5 

0  56.3 

93    8 

6  12.5 

1.3142 

1.2732 

8.13 

0.9100 

«M>)  20 

0.7221 

+46.15 

+3.077 

14    1 

0  56.1 

92    4 

6    8.3 

+1.3156 

+1.2732 

+8.13 

+0.9103 

21 

0.7249 

46.30 

3.086 

13  55 

0  55.7 

91    0 

6    4.0 

1  3169 

1.2731 

8.14 

0.9105 

22 

0.7276 

46.42 

3.094 

13  48 

0  55.2 

89  56 

5  59.7 

1.3178 

1.2731 

8.14 

0.9106 

23 

0.7304 

46.51 

3.101 

13  41 

0  54.7 

88  52 

5  55  5 

1.3184 

1.2731 

8.14 

0.9105 

24 

0.7331 

46.56 

3.104 

13  36 

0  54.4 

87  48 

5  51.2 

1.3187 

1.2732 

6.13 

0.9103 

I 

25 

0.7358 

+46.58 

+3.105 

13  34 

0  54.2 

86  44 

5  46.9 

+1.3188 

+1 .2732 

+8.13 

+0.9100 

26 

0.7386 

46.59 

3.106 

13  34 

0  54.3 

85  39 

5  42.6 

1.3188 

1.2733 

8.12 

0.9095 

27 

0.7413 

46.60 

3.106 

13  38 

0  54.5 

84  35 

5  38.3 

1.3190 

12734 

8.11 

0.9089 

28 

0.7440 

46.63 

3.108 

13  43 

0  54.9 

83  31 

5  34.1 

1.3195 

1 .2735 

8.09 

0.9081 

29 

0.7468 

46.69 

3.113 

13  50 

0  55.3 

82  27 

5  29.8 

1.3203 

1.2737 

8.07 

0.9073 

30 

0.7495 

+46.78 

+3.119 

13  57 

0  55.8 

81  23 

5  25.5 

+1.3214 

+  1.2739 

+3.06  j  +0.9064 

31 

0.7523 

+46.91 

+3.128 

14    2 

0  56.1 

80  19 

5  21.2 

+1.3228 

+1.2741 

+8.04  i  +0.9053  j 
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FOR  WASHINGTON  MEAN  MIDNIGHT. 

i 

1 

1 

1 

1  Solar  Day. 
(Sid.  Honr.) 

r 

/ 

i 

[} 

H 

**sg. 

Log  h. 

• 

t 

Logi. 

In  Arc. 

In  Time. 

In  Arc. 

In  Time. 

In  Arc. 

In  Time. 

1 

lOct.        1 

y 
0.7523 

+46.91 

• 
+3.128 

O        / 

14    2 

h     m 
0  56.1 

O         / 

80  19 

h     m 
5  212 

+1.3228 

+1.2741 

+8.04 

+0.9053 

2 

0.7550 

47.07 

3  138 

14    4 

0  56.3 

79  15 

5  16.9 

1.3243 

1.2743 

8.02 

0.9040 

1                3 

0.7577 

47.23 

3.149 

14    4 

0  56.3 

78  11 

5  12.7 

1.3258 

1.2745 

7.99 

0.9026 

i 

0.7605 

47.39 

3.159 

14     1 

0  56.1 

77    6 

5    8.4 

1.3271 

1.2748 

7.96 

0.9011 

(I.O)      5 

0.7632 

47.52 

3.167 

13  56 

0  55.8 

76    2 

5    4.1 

1.3281 

1.2751 

7.93 

0.8995 

6 

0.7660 

+47.61 

+3.174 

13  51 

0  55.4 

74  58 

4  59.9 

+1.3288 

+1.2754 

+7.90 

+0.8977 

7    0.7687 

47.66 

3.177 

13  46 

0  55.1 

73  55 

4  55.6 

1.3292 

1.2758 

7.86 

0.8957 

8 

0.7714 

47.68 

3.178 

13  44 

0  54.9 

72  51 

4  51.4 

1.3292 

1.2761 

7.83 

0.8937 

9 

0.7742 

47.67 

3.178 

13  44 

0  54.9 

71  47 

4  47.1 

1.3291 

1.2765 

7.79 

0.8915 

10 

0.7769 

47.65 

3.177 

13  47 

0  55.1 

70  43 

4  42.9 

1.3291 

1.2769 

7.75 

0.8892 

11 

0.7796 

+47.65 

+3.177 

13  52 

0  55.5 

69  40 

4  38.7 

+  1.3293 

+1.2773 

+7.71 

+0.8867 

19 

0.7824 

47.68 

3.178 

14    0 

0  56.0 

68  36 

'4  34.4 

1.3297 

1.2777 

7.66 

0.8841 

13 

0.7851 

47.73 

3.182 

14    9 

0  56.6 

67  33 

4  30.2 

1.3305 

1.2782 

7.61 

0.8813 

14 

0.7879 

47.84 

3.190 

14  16 

0  57.1 

66  30 

4  26.0 

1.3317 

1.2786 

7.56 

0.8784 

15 

0.7906 

47.98 

3.199 

14  21 

0  57.4 

65  26 

4  21.7 

1.3332 

1.2791 

7.50 

0.8753 

16 

0.7933 

+48.15 

+3.210 

14  24 

0  57.6 

64  23 

4  17.5 

+1.3348 

+1.2796 

+7.45 

+0.8721 

17 

0.7961 

48.33 

3.222 

14  23 

0  57.6 

63  20 

4  13.3 

1.3364 

1.2801 

7.39 

0.8687 

18 

0.7988 

48.50 

3.233 

14  20 

0  57.4 

62  17 

4    9.1 

1 .3378 

1.2806 

7.33 

0.8652 

li       ,9 
(».0)  20 

0.8015 

48.64 

3.243 

14  16 

0  57.1 

61  15 

4    4.9 

1.3390 

1.2812 

7.27 

0.8615 

0.8043 

48.76 

3.251 

14  12 

0  56.8 

60  12 

4    0.8 

1.3398 

1.2817 

7.21 

0.8577 

21 

0.8070 

+48.83 

+3.256 

14    8 

0  56.5 

59    9 

3  56.6 

+1.3404 

+1.2823 

+7.14 

+0.8536 

22 

0.8098 

46.88 

3.258 

14    7 

0  56.4 

58    7 

3  52.5 

1.3408 

1.2829 

7.07 

0.8493 

23 

0.8125 

48.91 

3.261 

14    8 

0  56.5 

57    5 

3  48.3 

1.3411 

1.2835 

7.00 

0.6449 

24 

0.8152 

48.94 

3.262 

14  12 

0  56.8 

56    3 

3  44.2 

1.3415 

1.284] 

6.92 

0.8403 

25 

0.8180 

48.99 

3.266 

14  19 

0  57.3 

55    1 

3  40.0 

1.3421 

1.2847 

6.85 

0.8355 

26 

0.8207 

+49.06 

+3.271 

14  27 

0  57.8 

53  59 

3  35.9 

+1.3430 

+1.2853 

+6.77 

+0.8306 

27 

0.8234 

49.17 

3.278 

14  35 

0  58.3 

52  57 

3  31.8 

1 .3442 

1.2860 

6.69 

0.8254 

28    0.8262 

49.32 

3.288 

14  41 

0  58.8 

51  56 

3  27.7 

1.3458 

1.2866 

6.61 

0.8201 

29 

0.8289 

49.49 

3.301 

14  46 

0  59.1 

50  54 

3  23.6 

1.3475 

1.2873 

6.52 

0.8146 

30 

0.8317 

49.66 

3.312 

14  48 

0  59.2 

49  53 

3  19.5 

1.3492 

1.2879 

6.44 

0.8088 

31 

0.8344 

+49.87 

+3.324 

14  47 

0  59.1 

46  52 

3  15.5 

+1.3506 

+1.2885 

+€.35 

+0.8029 

Not.       1 

0.8371 

50.04 

3.335 

14  44 

0  58.9 

47  51 

3  11.4 

1.3522 

1.2892 

6.26 

0.7967 

2 

0.8399 

50.17 

3.345 

14  40 

0  58.7 

46  50 

3    7.3 

1.3532 

1.2898 

6.17 

0.7903 

3 

0.8426 

50.27 

3.351 

14  36 

0  58.4 

45  60 

3    3.3 

1.3539 

1.2905 

6.07 

0.7837 

4 

0.8454 

50.33 

3.355 

14  34 

0  58.3 

44  49 

2  59.3 

1.3543 

1.2912 

5.98 

0.7768 

(si)     5 

0.8481 

+50.36 

+3.357 

14  34 

0  58.3 

43  49 

2  55.2 

+1.3646 

+1.2918 

+5.88 

+0.7696 

6 

0.8508 

50.38 

3.359 

14  37 

0  58.5 

42  49 

2  51.2 

1.3548 

1.2925 

5.78 

0.7622 

7 

0.8536 

50.40 

3.360 

14  42 

0  58.8 

41  49 

2  47.3 

1.3552 

1.2931 

5.68 

0.7546 

8 

0.8563 

50.45 

3.363 

14  50 

0  59.3 

40  49 

2  43.2 

1.3559 

1.2938 

5.58 

0.7466 

9 

0.8590 

50.53 

3.369 

14  58 

0  59.8 

39  49 

2  39.3 

1.3569 

1.2944 

5.47 

0.7384 

10 

0.8618 

+50.66 

+3.377 

15    5 

1    0.3 

38  49 

2  35.3 

+1.3582 

+1.2951 

+5.37 

+0.7299 

11 

0.8645 

50.83 

3.387 

15  11 

1    0.7 

37  50 

2  31.3 

1.3598 

1.2957 

5.26 

0.7210 

12 

0.8673 

51.02 

3.401 

15  14 

1    0.9 

36  51 

2  27.4 

1.3616 

1.2964 

5.15 

0.7118 

13 

0.8700 

51.23 

3.415 

15  15 

1     1.0 

35  52 

2  23.4 

1.3634 

1.2970 

5.04 

0.7022 

14 

0.8727 

51.44 

3.430 

15  12 

I    0.8 

34  53 

2  19.5 

1.3651 

1.2976 

4.92 

0.6923 

15 

0.8755 

+51.63 

+3.443 

15    9 

1    0.6 

33  54 

2  16.6 

+1.3666 

+1.2982 

+4.81 

+0.6620 

16 

0.8782 

+51.79 

+3.452 

15    4 

1    0.3 

32  55 

2  11.7 

+1.3678 

+1.2989 

+4.69 

+0.6713 
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INDEPENDENT  STAR  NUMBERS,   1882. 


FOR  WASHINGTON  MEAN  MIDNIGHT. 


Solar  Day. 
(Sid.  Hour.) 


Nov. 


li 
(4.0) 


Dec. 


h 
(5.0) 


16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

28 
27 
28 
29 
30 

1 
2 
3 
4 
6 

6 

7 

8 

9 

10 

II 
12 
13 
14 
15 


16 
17 

18 

19 

)  20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 


J 

r 

r 

>' 
0.8782 

In  Arc. 
+5L79 

In  Time. 

+3.452 

0.8809 

51.92 

3.461 

0.8837 

52.01 

3.467 

0.8864 

52.09 

3.472 

0.8892 

52.15 

3.477 

0.8919 

+52.23 

+3.482 

0.8946 

52.33 

3.490 

0.8974 

52.47 

3.498 

0.9001 

52.64 

3.510 

0.9029 

52.85 

3.523 

0.9056 

+53.07 

+3.539 

0.9083 

53.30 

3.553 

0.9111 

53.52 

3.567 

0.9138 

53.70 

3.580 

0.9165 

53.85 

3.590 

0.9193 

+53.96 

+3.597 

0.9220 

54.03 

3.602 

0.9248 

54.09 

3.606 

0.9275 

54.14 

3.609 

0.9302 

54.21 

3.614 

0.9330 

+54.32 

+3.622 

0.9357 

54.46 

3.631 

0.9:W4 

54.65 

3.643 

0.9412 

54.87 

3.658 

0.94:19 

55.11 

3.673 

0.9467 

+55.34 

+3.690 

0.9494 

55.57 

3.705 

0.9521 

55.77 

3.718 

0.9549 

55.93 

3.729 

0.9576 

56.06 

3.737 

0.9603 

+56.16 

+3.744 

0.9631 

56.26 

3.751 

0.9658 

56.35 

3.756 

0.9666 

56.46 

3.764 

0.9713 

56.61 

3.775 

0.9740 

+56.79 

+3.786 

0.9768 

57.01 

3.801 

0.9795 

57.25 

3.817 

0.9823 

57.49 

3.833 

0.9850 

57.73 

3.848 

0.9877 

+57.94 

+3.862 

0.9905 

58.11 

3.874 

0.9932 

58.24 

3.882 

0.9959 

58.33 

3.889 

0.9987 

58.40 

3.893 

1.0014 

+58.46 

+3.898 

1.0042 

+58.53 

+3.902 

G 


In  Arc. 


5  4 
5  0 
4  57 

4  57 

5  0 


o  i> 
5  11 
5  17 
5  23 
5  27 

5  28 
5  27 
5  23 
5  18 
5  13 


5  9 
5  7 
5  7 
5  10 
5  14 


5  20 
5  25 
5  29 
5  31 
5  30 

5  27 
5  21 
5  15 
5  9 
5  4 


In  Time. 


5 
5 
5 
5 
5 


0 
0 
1 
4 

8 


5  11 
5  13 
5  13 
5  10 
5  5 

4  58 
4  51 
4  44 
4  39 
4  36 

4  35 
4  36 


m 
0.3 

0.0 
0  59.8 
0  59.8 

0.0 

0.3 
0.7 
1.2 
1.5 
1.8 

1.9 
1.8 
1.6 
1.2 
0.9 

0.6 
0.5 
0.5 
0.6 
0.9 

1.3 
1.7 
1.9 
2.1 
2.0 

1.8 
1.4 
1.0 
0.6 
0.2 

0.0 
0.0 
0.1 
0.3 
05 

0.7 
0.9 
0.8 
0.6 
0.3 

0  59.9 
0  59.4 
0  58.9 
0  58.6 
0  58.4 

0  58.3 
0  58.4 


H 


In  Arc. 


In  Time. 


O    / 

32  55 
31  56 
30  58 
30  0 
29  2 

28  4 
27  6 
26  8 
25  10 
24  12 

23  15 
22  18 
21  21 
20  24 
19  27 

18  30 
17  33 
16  36 
15  39 
14  43 

13  46 
12  50 
11  53 
10  57 
10  0 

9  4 
8  8 
7  12 
6  15 
5  19 

4  23 
3  27 
2  31 
1  35 
0  39 

359  43 
358  47 
357  51 
356  55 
355  58 

355  2 
354  6 
353  10 
352  14 
351  17 

350  21 
349  25 


h     m 
2  11.7 

2    7.8 

2    3.9 

2    0.0 

I  56.1 

1  52.2 
I  48.3 
1  44.5 
I  40.7 
i  36.8 

1  33.0 
1  29.2 
1  25.3 
1  21.5 
1  17.7 

1  14.0 
I  10.2 
1  6.4 
1    2.6 

0  58.8 

0  55.1 
0  51.3 
0  47.5 
0  43.8 
0  40.0 

0  36.3 
0  32.5 
0  28.8 
0  25.0 
0  21.3 

0  17.5 
0  13.8 
0  10.0 
0  6.3 
0    2.6 

23  58.9 
23  55.1 
23  51.4 
23  47.6 
23  43.9 

23  40.1 
23:36.4 
23  32.7 
23  28.9 
23  25.1 

23  21.4 
23  17.6 


Logp. 

Log  h. 

+  1.3678 

+1.2989 

1.3687 

1.2995 

1 .3694 

1.3000 

1.3700 

1.3006 

1 .3706 

1 .3012 

+  1.3714 

+1.3017 

1.3725 

1.3023 

J  .3739 

1.3028 

1.3755 

1.3033 

1 .3773 

1.3038 

+1.3793 

+1.3043 

1.3811 

1.3048 

1.3827 

1.3053 

1.3840 

1.3057 

1.3850 

1.3061 

+1.3857 

+1.3065 

1.3862 

1.3069 

1.3867 

1.3073 

1.3872 

1.3076 

1.3880 

1.3060 

+  1.3890 

+1.3083 

1 .3903 

1.3066 

1.3920 

1.3069 

1.3938 

1.3091 

1.3956 

1.3093 

+1.3974 

+1.3096 

1.3990 

1.3098 

1.4003 

1.3099 

1.4014 

1.3101 

1.4022 

1.3103 

+1.4029 

+1.3104 

1.4036 

1.3104 

1 .4043 

1.3105 

1.4053 

1.3105 

1.4066 

1.3106 

+1.4081 

+1.3106 

1.4098 

1.3106 

1.4116 

1.3105 

1.4134 

1.3105 

1.4150 

1.3104 

+1.4163 

+1.3103 

1.4173 

1.3102 

1.4181 

1.3100 

1.4186 

1.3099 

1.4190 

1.3097 

+1.4194 

+1.3095 

+1.4200 

+1.3093 

+4.69 
4.57 
4.45 
4.33 

4.21 

+4.09 
3.96 
3.84 
3.71 


+0.6713 
0.6602 
0.6487 
0.6368 
0.6243 

+0.6114 
0.5979 
0.5639 1 
0.5693 


3.58 •     0.5540 


+3.45  I  +0.5381 
3.32 1  0.5213 
3.19  0.5037 
3.06  0.4852 
2.92      0  4657 

+2.79  I  +0.4 150 
2.65  0.4233 
2.51  0.4003 
2.38  0.3760 
2.24      0.3499 


+2.10 
1  96 
1.82 
1.66 
1.54 

+1.39 
1.25 
1.11 
0.96 
0.82 

+0.68 
0.52 
0.38 
0.24 

+0.10 

-0.05 
0.19 
0.33 
0.47 
0.62 

-0.76 
0.91 
1.05 
1.20 
1.34 

-1.48 
-1.63 


+0.3221 
0.2921 
0.2597 
0.2247 
0.1864 

+0.1441 
0.0972 
0.0444 
9.9839 
9.9136 

+9.8293 
9.7239 
9.5835 
9.3802 

+9.0000 

-8.6990 
9.2788 
9.5185 
9.6750 
9.7914 

-9.8828 
9.9581 
0.0221 
0.0777 
0.1269 

-0.1709 
-0.2107 


FIXED  STARS,  1882. 
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MEAN  PLACES  FOR  1882.0.     (January  -(^.258, 

Washington.] 

1 

Name  of  Star. 

Magni- 
tude. 

Right  A«c  nsion. 

■ 

Annual 
Variation. 

Declination. 

Annual 
Variation. 

a  Andromedse     .     .     . 

2.0 

ll          111          8 

0    2  17.389 

+ 

3.0901 

+ 

28°  26  19.99 

+  19.886 

•   fi  Cassiopese  .... 

2.0 

0    2  53.218 

3.1701 

+ 

58  29  55.00 

19.853 

*  22  Andromedse     .     .     . 

5.3 

0    4  11.470 

3.2998 

+ 

45  24  55.40 

20.037 

4  Draconis  (H.) .     .  S.  P. 

4.7 

0     6  39.670 

2.8951 

+  101  43  40.84 

20.024 , 

y  Pegasi  (Algenib)  .     . 

2.7 

0    7     9.621 

3.0830 

+ 

14  31  38.85 

20.026 

*    tr  Andromedse     .     .     . 

4.3 

0  12     9.942 

+ 

3.1212 

+ 

35    7  51.07 

+  19.985 

*     t  Ceti 

3.3 

0  13  24.805 

3.0530 

— 

9  28  42.17 

19.959 

*    6  Ursse  Minoris  .     .  S.  P. 

6.0 

0  14  19.460 

0.0810 

+ 

91  38  45.04 

19.941 ! 

•  44  Piscium 

6.0 

0  19  21.226 

3.0729 

+ 

1   17     9.99 

19.956 

fi  Hydri 

3.0 

0  19  31.655 

3.2425 

— 

77  55     8.08 

20.288 

j      12  Ceti 

6.0 

0  24     1.000 

+ 

3.0610 

_ 

4  36  33.99 

+  19.942 

1       k  Draconis     .     .     .  S.  P. 

3.3 

0  28  26.476 

2.5958 

+  109  33  40.42 

19.894 ! 

1  *    iz  Andromedse     .     .     . 

4.0 

0  30  34.818 

3.1888 

+ 

33     4   10.15 

19.877 

a  CassiopesB  (var.) .     . 

2.5 

0  33  49.075 

3.3696 

+ 

55  53  23.69 

19.794 

[i  Ceti 

2.0 

0  37  39.976 

3.0147 

— 

18  38    4.55 

19.808 

21  Cassiopese  .... 

6.0 

0  37  52.405 

+ 

3.8455 

+ 

74  20  34.02 

+  19.759 

.  #    o  Cassiopese  .... 

5.0 

0  38    9.203 

3.3161 

+ 

47  38  17.69 

19.761 

1  *    <J  Piscium 

4.3 

0  42  33.632 

3  1068 

+ 

6  56  33.25 

19.656 

,     32*Camelop.(H.).     .  S.  P. 

4.7 

0  48  16.375 

0.3767 

+ 

95  56  44.47 

19.598 

j  *    y  Cassiopese  .... 

2.0 

0  49  35.668 

3.5736 

+ 

60     4  38.41 

19.569 

#   fi  Andromedse     .     .     . 

4.0 

0  50  12.375 

+ 

3.3088 

+ 

37  51  32.53 

+  19.626 

*  43  Cephei  (H.)     .     .     . 

4.3 

0  52  50.700 

7.1325 

+ 

85  37  23.92 

19.522 

e  Piscium 

4.0 

0  56  49.169 

3. 1085 

+ 

7  15  16.21 

19.464 

1       fi  Andromedse     .     .     . 

2.3 

1     3    7.680 

3.3422 

+ 

34  59  40.36 

19.175 

|  *  f  Piscium 

5.0 

1   11  42.746 

3.0891 

+ 

2  59  33.42 

19.045 

|  *    k  Tucanse 

5.0 

1   11  45.964 

+ 

2.0566 

_ 

69  30  10.54 

+  19.180 

a  Ursse  Minoris  (Polaris) 

2.0 

1   15  30.032 

< 

21.9650 

+ 

88  40  46.94 

18.975 

61  Ceti 

3.0 

1   18    7.513 

2.9969 

— 

8  47  33.54 

18.680 

38  Cassiopese  .... 

6.3 

1  22  27.946 

4.3670 

+ 

69  39  23.80 

18.693 

rt  Piscium 

3.7 

1  25  10.208 

32015 

+ 

14  44  13.43 

18.677 

*    u  Andromedse     .     .     . 

4.0 

1  29  52.501 

+ 

3.5016 

+ 

40  48  53.35 

+  18.161 

*   Tr  Piscium 

5.7 

1  30  50.644 

3.1696 

+ 

11  32  15.10 

18.540 

a  Eridani  (Achemar)  . 

1.0 

1  33  18.833 

2.2332 

— 

57  50  11.70 

18.367 

*    v  Piscium 

4.7 

1  35  17.470 

3.1172 

+ 

4  53  23.92 

18.344 

o  Piscium 

4.3 

1  39     9.800 

3.1614 

+ 

8  33  47.49 

18.232 

•    C  Ceti 

3.0 

1  45  38.153 

+ 

2.9616 

— 

10  55     9.60 

+  17.840 

fi  Arietis 

3.0 

1  48    7.366 

3.3022 

+ 

20  13  50.20 

17.744 

50  Cassiopese  .... 

4.0 

1  53  22.804 

4.9971 

+ 

71  50  57.63 

17.678 

*    Y  Andromedse     .     .     . 

2.3 

1  56  39.575 

3.6575 

+ 

41  45  45.79 

17.463 

a  Arietis 

2.0 

2     0  31.385 

3.3695 

+ 

22  54  13.58 

17.192 

a  Draconis     .     .     .  S.  P. 

3.3 

2     1   11.742 

+ 

1.6231 

+  115    3  35.86 

+  17.308 

!  *   fi  Trianguli    .... 

3.0 

2    2  31.502 

3.5523 

.L. 
i 

34  25  42.15 

17.225 

j      c'Ceti 

4.3 

2     6  44.797 

+ 

3.1731 

+ 

8  17  32.95 

17.049 

1  •    4  Ursse  Minoris  .     .  S.  P. 

5.0 

2     9  19.646 

0.3342 

+  101  53  52.69 

16.909 

*    Y  Trianguli    .... 

4.3 

2  10  18.067 

+ 

3.5488 

+ 

33  18     2.35 

16.866 

1  *  67  Ceti 

6.0 

2  11     5.856 

+ 

2.9890 

— 

6  58     0.09 

+  16.751 

t  Cassiopese  .... 

4.0 

2  19  21.289 

4.8524 

+ 

66  52  14.62 

16.464 

•    d  Hydri 

4.0 

2  19  39.185 

1.0526 

— 

69  11  47.58 

16.458 

£*Ceti 

4.0 

2  21  53.171 

+ 

3.1828 

+ 

7  55  49.30 

16.317 

5  Ursse  Minoris  .     .  S.  P. 

4.7 

2  27  47.353 

— 

0.1991     +103  46  46.06 

+  16.011 

Apparent  place*  of  stars  marked  with  an  asterisk  are  not  given  in  ibis  Ephenieria. 
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FIXED  STARS,   1882. 


MEAN  PLACES  FOR  1882.0.     (January  -0«1.258,  Washington.) 


# 


• 
• 

# 

i 
i  # 


Name  of  Star. 


Magni- 
tude. 


d  Ceti  . 
ft  Hydri 
0  Persei 


-»Ceti 


<t  Arietis 


47  Cephei  (H.)     .     .     . 

/?  Ursae  Minoris  .     .  S.  P. 

e  Arietis 

a  Ceti 

p  Persei  (Algol)  (  var.) 

48  Cephei  (H.)     .     .     . 

C  Arietis j 

a  Persei ! 

e  Hydri i 

y%  Ursae  Minoris  .     .  S.  P. 

f  Tauri j 

e  Eridani j 

&  Persei ' 

Y  Camelopardalis  (H.).  | 

y  Tauri i 

C  Persei \ 

Ursae  Minoris  .     .  S.  PJ 
Hydri 


Persei 
Eridani 


Y 

€ 

Y 

A » Tauri     .  . 

e  Persei     .  . 

Groombr.  2320 

u l  Eridani  .  . 

X  Tauri     .  . 

7]  Ursae  Minoris 

e  Tauri     .  . 

rj  Draconis  . 

m  Persei     .  . 
d  Mensae   . 


S.P. 


4.0 
6.0 
4.0 
3.3 
5.7 

6.0 
2.0 
4.3 
2.3 
2.7 

6.3 
4.7 
2.0 
5.0 
3.0 

4.0 
3.0 
3.3 
4.3 
3.0 

3.0 
4.3 
3.3 
3.3 
3.0 

4.7 
4.0 
6.3 
4.3 
4.0 


S. 

s.' 


p.1 

p. 


A  Draconis     .     .     .  S. 
a  Tauri  (Aldebaran)    . 

r  Tauri 

a  Camelopardalis 

i  Tauri     .     .     .     .     . 


P. 


i  Aurigte  .     . 
C  Aurigae  .     . 
II   Ononis  . 
e  Ursae  Minoris 
$  Eridani .     . 


S.P. 


a  Aurigse  (Capella) 
ji  Orionis  (Rig el)    . 
r  Orionis  .     .     .     . 
0  Tauri      .     .     .     . 
Groom  bridge  966 . 


5.0 
3.7 
2.7 
6.0 
6.0 

5.0 
1.0 
4.3 
4.7 
5.3 

3.0 
4.0 
5.0 
4.3 
3.0 

1.0 
1.0 
4.0 
2.0 
6.3 


Right  Ascension. 


2  33  26.089 
2  34  12.095 
2  36  8.724 
2  37  11.203 
2  44  58.728 

2  50  27.181 

2  51  3.702 

2  52  27.965 

2  56  6.699 

3  0  29.635 

3  5  23.541 
3  8  7.205 
3  15  54.214 
3  18  55.510 
3  20  55.500 

3  24  21.529 
3  27  22.272 
3  34  31.662 
3  37  55.258 
3  40  28.260 

3  46  42.979 
3  48  18.008 
3  49  4.760 
3  49  56.223 
3  52  31.483 

3  57  43.221 

4  0  5.881 
4  6  0.076 
4  6  6.338 
4  13  4.740 

4  20  58.036 
4  21  43.612 
4  22  23.810 
4  25  6.874 
4  25  59.543 

4  28  13.266 
4  29  9.017 
4  35  9.798 
4  42  19.435 
4  44  28.305 

4  49  18.614 

4  54  13.867 

4  57  49.586 

4  58  6.349 

5  2  2.928 

5  7  58.397 

5  8  52.029 

5  11  52.607 

5  18  49.984 

5  23  57.570 


Annual 
Variation. 


+ 

+ 
+ 
+ 

+ 

+ 
+ 
+ 

+ 
+ 

+ 


+ 
+ 
+ 
+ 
+ 

+ 


+ 
+ 

+ 

+ 
+ 
+ 
+ 

+ 

+ 
+ 


+ 
+ 

+ 
+ 

+ 
+ 

+ 

+ 

+ 
+ 

+ 
+ 
+ 


3.0722 
1.4548 
4.0660 
3.1026 
3.3034 

7.6879 
0.2386 
3.4197 
3.1296 
3.8810 

7.3805 
3.4381 
4.2540 
1.6131 
0.1392 

3.3040 
2.8232 
4.2469 
6.2265 
3.5556 

3.7585 
2.2664 
1.0048 
4.0078 
2.7981 

3.5388 
4.3344 
0. 1368 
2.9263 
3.4081 

1.8249 
3.4965 
0.8050 
4.2082 
4.2453 

0. 1380 
3.4365 
3.5944 
5.9200 
3.5046 

3.8996 
4.1838 
3.4238 
6.3546 
2.9482 

4.4235 
2.8810 
2.9122 

3.7887 
7.9953 


Declination. 


o         / 

-  0  10 

-  79  37 
+  48  43 
+  2  44 
+  14  35 

+  78  57 
+  105  21 
+  20  52 
+  3  37 
+  40  29 

+  77  17 
+  20  36 
+  49  26 

-  77  49 
+  107  44 

+  12  31 

-  9  51 
+  47  24 
+  70  57 
+  23  44 

+  31  31 
+  101  50 

-  74  36 
+  39  40 

-  13  50 

+  21  45 
+  47  23 
+  111  52 

-78 
+  15  20 

+  103  58 
+  18  55 
+  118  13 
+  42  48 

-  80  29 


// 


53.29  | 
25.66  i 
41.67 
15.76 
41.62; 

0.42; 
44.20 ! 

2.97. 
33.29  ; 
59.25  i 

55.91 
22.04 
23.45 

7.58 
46.05 

52.60 

30.24 

31.55 

59.45  I 

20.53 
I 
54.57  1 

35.47  | 
1.06  | 
2.63  j 

42.61 ! 

i 

29.04 ', 
45.07 
43.87 
47.04! 
29.28 , 

23.80 

2.61 ; 

6  52: 

36.62 : 

19.41 1 


+  1 10  58  36.29 

+  16  16  14.76 

+  22  43  44.84 ; 

+  66  8  23.59 

+  18  38  15.36 

+  32  58  39.88 

+  40  54  6.90 

+  15  14  18.16 

+  97  46  14.76 

-  5  14  24.58 

+  45  52  34.26 

-  8  20  20.84 

-  6  58  23.64 
+  28  30  22.44 
+  74  57  44.80 


Annual 
Variation. 


"f 


+ 


// 


+ 


15.718 
15.672 
15.486 
15.361 
15.033 

14.753 
14.7 18 
14.632 
14.333; 
14.1511 


+  13.790 
13.585 
13.129 
13.013 
12.810 

+  12.592 
12.418 
11.847 
11.605 
11.412 

+  10.985 
10.901 
10.972 
10.760 
10.472 

+  10.117 
9.982 
9.500 
9.645 
8.992 

+    8.144 
8.293 
8.229 » 
8.048 
7.993 

+  7.797 
7.551 
7.223 
6.666 
6.444 


+ 


+ 


6.066 
5.670 ' 
5.335 
5.3531 
4.959 

4.078 
4.431 
4.169 
3.402 
3.160 


*  Apparent  place*  of  stars  marked  with  an  asterisk  are  not  glvon  iu  this  Ephemeris. 
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MEAN  PLACES  FOR  1882.0.     (January  -(fl.258,  Washington.) 


!: 


Namo  of  Star. 


Groombridge  944 
/  Aurigae  .     .     . 
d  Ononis  (var.). 
a  Leporis  . 
e  Orionis  . 


a  Columbse  .  . 

a>  Draconis  .  . 

k  Orionis  .  .  . 

u  Aurigee  .  .  . 

v'' l  Draconis  .  . 

d  Doradus  .  . 

a  Orionis  (var.). 

ft  Aurigee  .  .  . 

0  Aurigee  .  .  . 

v  Orionis  .  .  . 


S 


S 


it 

;  * 


22  Camelopardalis  (H.) 
t)  Geminorum     .     . 
d  Ursae  Minoris  .     .  S 

$l  Aurigce  .... 
/a  Geminorum     .     . 

a  Argus  (Canopus) . 
v  Geminorum     .     . 
2  Draconis     .     .     .  S 
y  Geminorum     .     . 
e  Geminorum     .     . 


^5  Aurigae  .... 

a  Canis  Majoris  (Sirius) 
51  Cephei  (H.)      .     . 

0  Geminorum     .     . 

C  Mensse    .... 


50  Draconis     .     .     .  S 
e  Canis  Majoris  .     . 
C  Geminorum  {var.) 

G3  Aurigae  .... 
d  Canis  Majoris  .     . 

25  Camelopardalis  . 

y,Volantis  {var.)  . 

d  Draconis     .     .  .  S 

9  Geminorum     .  . 

r  Draconis     .     .  .  S 


P. 


P. 


P. 


P. 


P. 
P. 


Piazzi  vii.  67    .     . 

;3  Canis  Minoris  .     . 

a2  Geminorum  (Castor) 

a  Canis  Min.  (Procyon) 

ft  Geminorum  {Pollux) 

X  Ursae  Miuoris  .     .  S.  P. 
Groombridge  1374     . 

26  Lyncis 

<p  Geminorum     .     .     . 
e  Draconis  .     .  S.  P. 


%8H   KiffhtA^nslon. 


tndc. 


6.3 
5.0 
2.5 
3.0 
2.0 

2.0 
5.0 
2.7 
4.0 
4.3 

4.3 
1.2 
2.0 
3.0 

4.7 

4.7 
3.3 
4.3 
5.3 
3.0 

1.0 
4.7 
4.0 
2.3 
3.3 

5.7 
1.0 
5.3 
3.3 

5.8 

6.0 
1.7 
4.0 
5.0 
2.0 

4.7 
47 
3.0 
3.3 

4.7 

6.0 
3.0 
1.7 
1.0 
1.3 

6.3 
5.7 
6.0 
5.0 
3.7 


li  HI  It 

5  24  19.300 
5  25  2.941 
5  25  58.703 
5  27  31.561 
5  30  13.555 

5  35  22.631 
5  37  38.636 
5  42  9.583 
5  43  18.686 
5  44    2.316 

5  44  33.915 
5  48  47.010 
5  50  52.399 

5  51  40.521 

6  0  50.125 

6  5  50.261 

6  7  45.317 

6  10  23.290 

6  15  48.604 

6  15  49.322 

6  21  20.044 
6  21  57.385 
6  23  10.970 
6  30  53.703 
6  36  40.298 

6  38  13.942 
6  39  56.909 
6  44  45.537 
6  45  0.685 
6  49  50.660 

6  50  10.306 
6  53  59.327 

6  57     6.802 

7  3  32.267 
7     3  35.609 

7  6  10.840 

7  9  44.794 

7  12  31.497 

7  13  4.514 

7  17  48.941 

7  18  35.577 
7  20  45.075 
7  27  4.221 
7  33  7.473 
7  38  5.659 

7  42  •  5.828 
7  46  2.659 
7  46  6.985 
7  46  16.481 
7  48  33.877 


Annual 
Variation. 


+  18.6060 
+  3.9044 
+  3.0631 
+  2.6446 
+  3.0421 


+ 

+ 
+ 


2. 1726 
0.3546 
2.8447 
4.1552 
1.0805 


+  0.1048 

+  3.2469 

+  4.4014 

-f  4.0918 

+  3  4272 

4-  6.6181 

+  3.6227 
- 19.4440 

4-  4.6268 

+  3.6315 


+ 
+ 

+ 
+ 


1 .3303 
3.5631 
1.0790 
3.4675 
3.6936 


+  4.3296 
+  2.6437 
+30.0810 
+  3.9611 
-  4.8903 


+ 
+ 
+ 
+ 


1.9039 
2.3576 
3.6528 
4.1375 
2.4384 


+ 12.9960 

-  0.4840 
+  0.0312 
+  3.5885 

-  1.1128 


+ 

+ 
+ 
+ 
+ 


6.3049 
3.2600 
3.8393 
3. 1439 
3.6801 


-62.7340 
+  7.2992 
+  4.3905 
+  3.6809 
-  0.1760 


Declination. 


// 


+  85  7  58.43 

+  32  6  12.36 

-  0  23  15.87 

-  17  54  28.15 

-  1  16  42.64 

-  34  8  16.40 
+  111  11  15.65 

-  9  42  45.82 
+  39  6  43.71 
+  107  47  37.39 

-  65  46  46.80 
+  7  23  1.37 
+  44  56  0.88 
+  37  12  9.72 
+  14  46  52.13 

+  69  21  30.92 

+  22  32  22.47 

+  93  23  25.01 

+  49  20  46.47 

+  22  34  21.51 

-  52  37  53.78 
+  20  17  7.33 
+  107  19  7.67 
+  16  29  55.01 
+  25  14  47.42 

+  :3  11  35.40 

-  16  33  19.12 
+  87  13  37.52 
+  34  6  7.30 

-  80  41  13.58 

+  104  42  21.26 

-  28  48  44.90 
+  20  44  31.08 
+  39  30-41.57 

-  26  12  24.11 

+  82  38  2  93 

-  70  18  24.43 
+  112  32  45.67 
+  22  11  53.60 
+  106  51  50.39 

+  68  42  15.85 

+  8  31  32.89 

+  32  8  45.42 

+  5  31  34.59 

+  28  18  35.65 

+  91  3  5.96 

+  74  13  49.95 

+  47  52  7.99 

+  27  4  11.89 

+  110  1  57.39 


Annual 
Yaiiation. 


+ 


+ 


+ 


+ 


a 


3.121 
3.067 
2.961 
2.831 
2.598 

2.105 
1.629 
1.563 
1.495 
1.668 

1.330 

0.988 
0.788 
0.640 
0.104 

0.629 
0.695 
0.960 
1.392 
1.506 

1.855 
1.940 
1.648 
2.743 
3.209 

3.182 

4.684 
3.984 
3.945 
4.251 

4.430 
4.693 
4.964 
5.470 
5.485 

5.741 
5.890 
6.326 
6.303 

6.788 

6.780 
6.958 
7.515 
8.963 
8.381 

8.652 

8.984 
8.977 
8.995 
9.176 


'Apparent  plaoea  of  stars  marked  with  an  asterisk  are  not  given  in  this  Ephemens. 

t  Periodic  corrections  given  in    Appendix  I    are  still  to  be  applied  u>  the  positions  of  Sirius  and  Prooyon. 


296 


FIXED   STARS,   1882. 


MEAN  PLACES,  FOR  1882.0.     (January  -^0d.258,  Washington.) 


Nome  of  Btar. 


a*1  Cancri    .     .     .     . 

3  Ursre  Majoris  (H.) 

15  Argus  («)  . 

C *  Cancri    .     . 

fl  Cancri    .     . 


*  Cephei  (pr.) 

*  30  Monocerotis 

*  6  Chameeleontis 
7)  Cancri    .     . 

Groombr.  3241 


<r  Hydra  .     . 
Y  Cancri    .     . 
c  Hydrae  .     . 
<x*  Cancri  (mean) 
t  Ursae  Majoris 

13  Year  Cat.  1879 
a%  Ursae  Majoris 
k  Cancri    .     . 
0  Hydrae  .     . 

0  Argus     .     . 

a  Lyncis   .     . 

t  Argus    .     . 

a  Cephei   .     . 

1  Draconis  (H.) 
a  Hydrae   .     . 

d  Ursae  Majoris 
0  Ursae  Majoris 
10  Leon  is  Minor  is 
0  Cephei  (pr.) 
o  Leon  is    .     . 


C  Chamaeleontis 
s  Leonis    .     . 
II  Cephei   .     . 


jx  Leonis 

*  19  Leonis  Minoris 

79  Draconis 

*  n  Leonis    . 
a  Leonis  (Regul 

33  Ursae  Majoris 

*  X  Ursae  Majoris 

Y l  Leonis    .     . 
ft  Hydrae  .     . 
z?  Leonis  Minoris 
a  Antliae    .     . 
9  Draconis  (H.) 

p  Leonis    .     . 
22G  Cephei  (B.) 

*  41  Leonis  Minoris 

9  Argus  ( var.) 
I  Leonis    .     . 


us 


S 


S 


s 


s 


s 


s 


s. 


p. 


p. 


Magni- 
tude. 


P. 


P. 


P.I 


P. 


6.0 
5.7 
3.0 
4.7 
3.7 

4.3 

3.7 
4.7 
5.7 
6.3 

5.0 
4.3 
3.3 
5.7 
3.0 

6.0 
5.0 
5.0 
4.0 
1.5 

3.3 
2.0 
2.7 
4.3 
2.0 

4.7 
3.0 
4.7 
3.0 
3.7 

5.0 
3.0 
5.0 
4.0 
5.3 

6.3 
50 
1.3 
6.0 
3.3 

2.0 
4.0 
4.3 
4.0 
4.7 

4.0 
5.3 
5.7 
1-6 
5.3 


Right  Ascension. 


h       m       s 

7  53  47.448 

8  1  3.407 
8  2  31.135 
8  5  26.624 
8  10  6.910 

8  12  50.297 
8  19  45.821 
8  24  9.262 
8  25  53.064 
8  30  30.401 

8  32  35.379 
8  36  27.383 
8  40  31.612 
8  47  2.587 

8  51  7.387 

8  52  53.957 

8  59  59.637 

9  1  21.340 
9  8  13.498 
9  11  53.982 

9  13  51.789 
9  13  55.765 
9  15  45.762 
9  20  9.558 
9  21  47.331 

9  24  1.471 

9  24  57.453 

9  26  59.510 

9  27  7.943 

9  34  51.124 

9  37  18.797 

9  39  9.106 

9  40  11.414 

9  46  3.058 

9  50  27.232 

9  51  23.790 

9  53  58.632 

10  2  5.221 

10  9  27.049 

10  9  58.554 

10  13  27.947 
10  20  23.067 
10  21  3.419 
10  21  45.167 
10  25  2.086 

10  26  35.868 
10  30  11.908 
10  36  59.913 
10  40  29.088 
10  43  3.274 


Annual 
Variation. 


+ 
+ 
+ 
+ 
+ 

+ 


+ 
+ 
+ 
+ 
+ 

+ 
+ 
+ 
+ 

+ 
+ 
+ 
+ 
+ 


3.6382 
6.0579 
2.5543 
3.4472 
3.2591 

1.9109 
3.0002 
1.6981 
3.4793 
0.2149 

3.1463 
3.4815 
3.1823 
3.6751 
4.1366 

2.5258 
5.3648 
3.2565 
3.1266 
0.6800 

3.6707 
1.6014 
1.4371 
9.0576 
2.9492 


+  5.4136 

+  4.0451 

+  3.6963 

+  0.7966 

+  3.2076 


+ 
+ 

+ 
+ 

+ 
+ 
+ 
+ 
+ 

+ 
+ 
+ 
+ 

+ 

+ 
+ 

+ 
+ 
+ 


1.5413 
3.4164 
0.9036 
3.4235 
3.6980 

0.7326 
3.1749 
3.2014 
4.4293 
3.6424 

3.3160 
2.9004 
3.4888 
2.7384 
52834 

3.1647 
10799 
3.2720 
2.3118 
3.1591 


Declination. 


+  25  42 


// 


+ 

+ 
+ 


68  49 

23  57 

18  0 

9  32 


+  102  38 

-  3  31 

-  77  6 
+  20  50 
+  107  52 

+  3  45 

+  21  53 


+ 
+ 

+ 

+ 

+ 
+ 
+ 


6 
31 


51 
1 


48  30 


53  02 
9.66 

53.84 
6.85 

52.82J 

40.43 
20.78 
11.40 
27.39 
5.43 

16.97 
30.38 
2.82 
30.85 
13.87 


99  53  27.70 
67  36  43.82 
11  8  32.12 
2  48  40.46 
69  13  52.40 


+  34  53  25.58 

-  58  46  48.65 
+  117  54  50.89 
+  81  50  45.31 

-  8  8  52.26 

+  70  20  51.69 ; 
+  52  12  50  98 
+  36  55  14.21 
+ 109  57  25.95  ! 
+  10  25  42.30  I 

-  80  24  38.60 ' 
+  24  19  0.63 
+  109  13  54.23 
+  26  33  43.24 
+  41  37  0.48 

+  106  51  21.03 
+  8  36  34.99 
+  12  32  36.11 
+  65  41  46.13 
+  43  30  10.10 

+  20  26  16.40 

-  16  14  4.55 
+  37  18  40  85 

-  30  28  4.11 
+  76  19  12.19 

+  9  54  47.97 
+  104  22  53.85 
+  23  48  20.57 , 

-  59     3  51.771 
+    11  10    9.17, 


Annual 
Variation. 

-  9.544 
10.104 
10.172 
10.572 
10.827 

-  11.012; 
11.480 
11.776 
11.973 
12.223 

-  12.407 
12.696 
12.979 
13.378 
13.873 

-  13.704 
14.235 
14.267 
14.995 

14.798 

1 

-  15.001 
14.987 
15.163 
15.389 
15.432 

-  15.527 
16.193 
15.759 
15.751 
16.202 

-  16.304 
16.406 
16.533 
16.777 
16.942 

-  17.010 
17.123 
17.458 
17.791 
17.856 

-  18.071 
18.298 
18.300 
18.206 
18.372 

-  18.419 
18.525 
18.727 
18.863 

-  18.963 


*  Apparent  places  of  stars  marked  with  an  asterisk  are  not  given  in  this  Ephemerla. 
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MEAN  PLACES  FOR  1882.0.     ( January  -04.258,  Washington.) 


Name  of  Star. 


I* 


d2  Chamreleontis  .     .     . 

e  Cephei    .     .     .     .  S.  P. 

46  Leonis  Minoris     .     . 

Groombridge  1706     . 

a  Ursse  Majoris  .     .     . 

7j  Octantis      .... 

p*  Leonis 

4'  Ursse  Majoris  .     .     . 

ft  Leonis 

v  Ursse  Major  is  .     .     . 

9  (Jmteris 

»  Cephei   .     .     .     .  S.  P. 

r  Leonis 

k  Draconis  .... 
£  Hydra 

o  Leonis 

r  Cephei   .     .     .     .  S.  P. 
X  Ursse  Majoris  .     .     . 

/9  Leonis 

y  Ursse  Majoris  .     .     . 

Groombr.  4163      .  S.  P. 

it  Virginis 

t»  Virginis 

t  Corvi 

4  Draconis  (H.) .     .     . 

X  Corvi 

2  Canum  Venaticorum 
ft  Chameeleontis  .  .  . 
^  Virginis  .... 
6  Ursse  Minoris  .     .     . 

a l  Crucis 

d2  Corvi 

P  Canum  Venaticorum 

,'s  Corvi 

k  Draconis     .... 

y  Virginis  (mean)    .     . 
21  Cassiopese  .     .     .  S.  P. 

31  Coronse  Borealis  .     . 

32  2  Camelopardalis  (H.) . 

Y  Cossiopeee  .     .     .  S.  P. 

a2  Canum  Venaticorum 
43  Cephei  (H.)     .     .  S.  P. 

d  Muscse 

e  Virginis 

0  Virginis 

30  Canum  Venaticorum 
a  Urs.  Min.  {Polaris)  S.  P. 
a  Virginis  (Spica)  .     . 
k  Octantis 

38  Cassiopese  .     .     .  S.  P. 


Macni 
tituo. 


" 


5.0 
3.3 
4.0 
6.0 
2.0 

6.0 
6.0 
3.3 
2.3 
3.3 

3.3 
5.3 
5.0 
3.3 
4.0 

5.0 
3.3 
3.7 
2.0 
2.3 

7.0 
4.3 
4.0 
3.0 

4.7 

2.0 
5.3 
5.0 
3.3 
6.0 

1.0 

2.3 

4.3 

2.3' 

3.3 

2.7 
6.0 
5.0 
4.7 
2.0 

2.7 
4.3 
4.0 
2.7 
4.3 

4.7 
2.0 
1.0 
5.0 
6.3 


Right  Ascension. 


ii       m      s 

0  44  39.440 
0  45  28.833 
0  46  42.597 
0  50  28.498 

0  56  26.138 

1  0  5.422 
1  0  53.072 
1  3  1.514 
1  7  49.912 
1  12  6.286 

1  13  26.526 
1  13  47.126 
1  21  52.125 
1  24  22.996 
1  27  11.943 

1  30  54.432 
1  34  30.662 
1  39  48.944 
1  43  2.417 
1  47  37.198 

1  49  6.314 
1  54  49.550 

1  59  11.878 

2  4  3.520 
2  6  39.670 

2  9  44.333 

2  10  12.642 

2  11  27.132 

2  13  52.152 

2  14  19.460 

2  20  1.921 
2  23  45.673 
2  28  8.234 
2  28  11.419 
2  28  26.476 

2  35  40.906 
2  37  52.405 
2  45  57.081 
2  48  16.375 
2  49  35.668 

2  50  30.434 
2  52  50.700 
2  54  10.385 

2  56  18.199 

3  3  50.443 

3  12  15.021 
3  15  30.032 
3  18  58.639 
3  22  5.642 
3  22  27.946 


Annual 
Variation. 


+  0.6149 
2.1201 
3.3715 
4.9934 

+  3.7535 

-  0.2724 

+  3.0622 

3.3961 

3.1992 

3.2593 

+  2.9958 
2.4409 
3.0863 
3.6296 
2.9417 

+  3.0712 
2.4099 
3.1931 
3.0647 
3.1850 

+  2.8584 
3.0753 
8.0578 
8.0786 
2.8951 

+  3.0786 
8.0237 
8.3866 
3.0685 
0.0810 

+  8.2726 
3.1016 
2.8610 
3.1404 
2.5958 

+  3.0380 
3.8455 
2.9309 
0.3767 
3.5736 

+  2.8166 
7.1325 
4.0228 
2.9880 
3.1006 

+  2.6977 

21.9650 

3.1527 

8.5550 

+  4.3670 


Declination. 


-  79  55  4.70 
+  114  25  12.34 
+  34  51  2.81 
+  78  24  6.86 
4-  62  23  15.87 

-  83  57  33.27 
+  2  35  44.33 
+  45  8  17.62 
+  21  10  11.88 
+•  33  44  16.64 

-  14  8  24.91 
+  112  32  2.11 
+  3  30  21.37 
+  69  58  55.83 

-  31  11  57.87 

-  0  10  20.72 
+  103  1  34.62 
+  48  26  0.94 
+  15  13  53.80 
+  54  21  2.67 

+  106  14  46.82 

+  7  16  20.32 

+  9  23  18.26 

-  21  57  49.45 
+  78  16  19.16 

-  16  53  12.05 
+  41  19  0.60 

-  78  39  24.40 
-00  39.57 
+  88  21  14.96 


-  62 

-  15 
+  41 

-  22 
+  70 

-  0 
+  105 

+  28 
+  84 
+  119 


26  41.91 

51  29.32 

59  55.63 

44  38.54 

26  19.58 

48  7.88 
39  25.98 
10  58.59 
3  15.53 
55  21.59 


+  38  57  21.06 

+  94  22  36.08 

-  70  54  42.25 
+  11  35  36.98 

-  4  54  31.39 

+  41  11  38.81 

+  91  19  13.06 

-  10  32  42.11 

-  85  10  47.30 
+  110  20  36.20 


Annual 
Vaiiation. 


19.000 
18.870 
19.285 
19.166 
19.354 

19.410 
19.480 
19.496 
19.678 
19.567 

19.458 
19.665 
19.798 
19.832 
19.882 

19858 
20.074 
19.960 
20.117 
20.026 

20.022 
20.088 
20.016 
20.042 
20.024 

20.020 
20.068 
20.000 
20.044 
19.941 

20.018 
20.089 
19.620 
19.968 
19.894 

19.817 
19.759 
19.668 
19.598 
19.569 

19.520 
19.522 
19.484 
19.426 
19.322 

19.045 
18.975 
18.913 
18.814 
18.693 


'Apparent  placet  of  stars  marked  with  an  asterisk  are  not  given  in  this  Bphemerls. 
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FIXED  STARS,    1882. 


MEAN  PLACES  FOR  1882.0.     (January  -  04.258,  Washington.) 


Name  of  Star. 


C  Virginis.     . 
B.  A .  C.  4536 
m  Virginis . 
j}  Ursae  Majoris 
t)  Bootis     .     . 

50  Cassiopeae  . 

0  Apodis   .  . 
fi  Centauri 

tz  Hydrac   .  . 

a  Draconis  . 


• 


* 


d  Bootis  .  .  . 
k  Virginis .  .  . 
d  Octantis.     .     . 

4  Ursae  Minoris  . 

a  Bootis  (Arcturus) 

X  Bootis     .  .  . 

X  Virginis.  .  . 

i  Cassiopeae  .  . 

0  Bootis    .  .  . 

p  Bootis     .  .  . 

5  Ursae  Minoris  . 
a2  Centauri  .  . 
a  Apodis   .     .     . 

33  Bootis     .     .     . 
e  Bootis     .     .     . 


a2  Librae     .     . 
47  Cephei  (H.) 
/?  Ursae  Minoris 
y  Scorpii  .     . 
p  Bootis     .     . 


48  Cephei  (H.) 
j9  Librae  .  . 
<J  Bootis  .  . 
p  Octantis.     . 

/i x  Bootis     .     . 


Y*  Ursae  Minoris  . 
/?  Coronae  Borealis 
a  Coronae  Borealis 
Y  Camelop.  (H.) . 
a  Scrpentis     .     . 

c  Scrpentis     .     . 
C  Ursae  Minoris  . 
e  Coronae  Borealis 
d  Scorpii  .     .     . 
P1  Scorpii  .     .     . 


S 


S 


S 


S 


S 


d}  Apodis   .     .     . 
<p  Herculis      .     . 

Groombiidge  2320 
d  Ophiuchi  .  .  . 
a  Coronae  Borealis  (mean) 


P. 


P. 


P. 


Magni- 
tude. 


P.! 


3.3 
5.0 
6.0 
2.0 
30 

4.0 
5.0 
1.0 
3.7 
3.3 

5.0 
4.3 
5.0 
5.0 
1.0 

4.0 
4.7 
4.0 
4.0 
3.7 

4.7 
1.0 
4.7 
5.3 
2.3 

2.3 
6.0 
2.0 
3.3 
3.0 

6.3 
2.0 
30 

6.0 
4.0 

3.0 
4.0 
2.0 
4.3 
2.3 

3.3 
4.3 
4.0 
2.3 
2.0 

5.3 
4.0 
6.3 
3.0 
5.7 


Bight  Ascension. 


h      m       8 

3  28  40.852 

3  29  31.607 

3  35  25.175 

3  42  53.438 

3  49  3.984 

3  53  22.804 
3  53  52.522 
3  55  30.254 

3  59  39.324 

4  1  11.742 

4  5  1.063 

4  6  36.140 

4  8  9.801 

4  9  19.646 

4  10  16.775 

4  11  53.845 
4  12  43.567 
4  19  21.289 
4  21  10.831 
4  26  44.722 

4  27  47.353 
4  31  36.697 
4  33  15.950 
4  34  26.733 
4  39  50.072 

4  44  21.091 
4  50  27.181 
4  51  3.702 
4  57  9.981 

4  57  30.097« 

5  5  23.541 
5  10  39.482 
5  10  44.759 
5  16  17.430 
5  20  1.988 

5  20  55.500 
5  22  57.857 
5  29  41.541 
5  37  55.258 
5  38  27.375 

5  44  56.074 
5  48  18.008 
5  52  42.211 
5  53  21.458 

5  58  34.629 

6  2  45.583 
6  5  2.984 
6  6  0.076 
6  8  9.748 
6  10  15.536 


Annual 
Variation. 


Decliuatio.i. 


+  3.0526 

-f  2.6830 

-f  3.1424 

+  2.3720 

+  2.8568 

+  4.9971 

+  5.6522 

+  4.1715 

+  3.4062 

+  1.6234 


+ 
+ 
+ 

+ 

+ 
+ 
+ 
+ 

+ 

+ 
+ 
+ 

+ 

+ 

+ 

+ 
+ 


2.7389 
3. 1929 
8.9027 
0.3342 
2.7347 

2.2831 
3.2369 

4.8524 
2.0443 
2.5879 

0.1991 
4.0406 
7.1501 
2.2345 
2.6213 

3.3084 
7.6879 
0.2386 
3.5005 
2.2601 


+  7.3805 
+  3.2208 
+  2,4208 
+ 12.8753 
+  2.2661 


+ 
+ 
+ 
+ 

+ 

+ 
+ 

+ 

+ 
+ 
+ 
+ 

+ 


0.1392 
2.4749 
2.5390 
6.2265 
2.9511 

2.9865 
2.2664 
2.4830 
3.5375 
3.4797 

8.7310 
1.8810 
0.1368 
3.1391 
2.2445 


+ 
+ 

+ 
+ 


0  0 
37  47 

0  6 
49  54 
18  59 


+  108 

-  76 

-  59 

-  26 

+  64 


9 
13 

48 

6 

56 


28.1:7  : 
14.17 
25.34  i 
9.13' 
23.06 

2.37 
32.66 
10.50 
48.34 
24.14 


+  25  39  4.16 

-  9  43  25.93 

-  83  7  30.20 
+  78  6  7.31 
+  19  47  50.23 

+  46  37  50.16 

-  12  49  38.21 
+  113  7  45.38 
+  52  23  47.65 
+  30  53  23.73 

+  76  13  13.94 

-  60  20  59.52 

-  78  32  29.73 
+  44  54  51.17 
+  27  34  20.25 

-  15  33  2.09 
+  101  2  59.58 
+  74  38  15.80 

-  24  49  1.73 
+  40  51  23.56 

+  102  42  4.09 

-  8  56  47.83 
+  33  45  20.97 

-  84  4  2.82 
+  37  47  30.07 


+  72 

+  29 

+  27 
+  109 

+  6 

+  4 

+  78 

+  27 

-  22 

-  19 


15  13.95 

30  46.96 

6  45.18 

2  0.55 

47  51.74 

50  1.99 

9  24.53 

13  13.22 

17  4.68 

28  52.67 


-  78  23  40.90 
+  45  14  41.48 
+  68  7  16.13| 

-  3  23  21.90! 
+  34     9  30.29  | 


Annual 
Variation. 

-  18.532  r 
18.551 
18.304 
18.091 
18.187 

-  17.673 
17.622 
17.614 
17.523 
17.308 

-  17.217 
16948 
17.01 1 
16.909 
18.900 

-  16.674 
16.750 
16.464 
16.775 
15.978 

-  16.011 
15.401 , 
15.748 
15.727 
15.361 

-  15. 193 
14.753 
14.718 
14.384 
14.379 

-  13.790 
13.537 
13.605 
13.083 
12.800 

-  12.810 
12.616 
12.329 
11.605 
11.579 

-  11.078 
10.901 
10.636 
10.562 
10. 172 

-  9.794 
9.600 
9.500 
9.546 

-  9.279 


*  Apparent  places  of  stars  marked  with  an  asterisk  are  not  given  in  this  Bphemeria. 
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1 

J                    MEAN  PLACES  FOR  1882.0.     (January  -0d.258, 

i 

Washington.) 

i 

Name  of  Star. 

Magni- 
tude. 

1  Right  Ascension. 

Annual 
Variation. 

Declination. 

Annual 
Variation. 

*    y  A  pod  is 

4.3 

il          111          8 

!  16  15  23.468 

+ 

8.9860 

«^_ 

78°  37  4L82 

-  a890 

t  Herculis      .... 

3.3 

16  16  11.681 

+ 

1.8007 

+ 

46  35  41.46 

8.754 

*    y  Ursee  Minoris  .     .     . 

5.0 

16  20  58.036 

1.8249 

+ 

76     1  3620 

a  144 

a  Scorpii  (Airfares) 

1.3 

16  22  10.410 

+ 

3.6689 

— 

26  10    7.67 

8.338 

y  Draconis     .... 

2.7 

16  22  23.810 

+ 

0.8050 

+ 

61  46  53.48 

8.229 

/3  Herculis     .... 

2.3 

16  25    8.857 

+ 

2.5772 

+ 

21  44  51.55 

-8.083 

A  Draconis     .... 

5.0 

16  28  13.266 

— 

0.1380 

+ 

69     1  23.71 

7.797 

C  Ophiuchi     .... 

2.7 

16  30  39.713 

+ 

3.2985 

— 

10  19  36.87 

7.599 

a  Trianguli  Australis  .    ' 

2.0 

16  36  10.954 

+ 

6.2932 

— 

68  48  30.40 

7.229 

y)  Herculis      .... 

3.3 

16  38  51.035 

+ 

2.0535 

+ 

39     8  50.53 

7.043 

m 

a  Camelopardalis     .  S.  P. 

4.7 

16  42  19.435 

+ 

5.9200 

+  U3  51  36.41 

-6.666 

k  Ophiuchi     .... 

3.3 

16  52     5.006 

+ 

'2.8371 

+ 

9  33  34.32 

5.862 

d  Herculis      .... 

5.0 

16  57  14.995 

+ 

2.2111 

+ 

33  44  23.73 

5.420 

t  Ursae  Minoris  .     .     . 

4.3 

J  6  58     6.349 

— 

6.3546 

+ 

82  13  45.24 

5.353 

*    rt  Ophiuchi     .... 

2.7 

17     3  36.652 

+ 

3.4364 



15  34  39.09 

4.775 

a i  Herculis  ( var.)     .     . 

3.5 

17    9  16.038 

+ 

2.7333 

+ 

14  31  33.03 

-4.376 

*    *  Herculis      .... 

3.0 

17  10  56.261 

+ 

2.0889 

+ 

36  56  34.29 

4.252 

•    0  Ophiuchi     .... 

3.3 

17  14  45.789 

+ 

8.6786 

— 

24  52  49.21 

3.983 

b  Ophiuchi  (var.)    .     . 

5.0 

17  19    9.871 

+ 

3.6564 

— 

24     3  54.97 

3.684 

*    i  Arffi 

4.0 

17  20  27.090 

+ 

53995 

— 

65  35    0.03 

3.584 

Groorabr.  966  .     .  S.  P. 

6.3 

17  23  57.570 

+ 

7.9953 

+  105    2  15.20 

-  3.160 

*        Groombr.  944  .     .  S.  P. 

6.3 

17  24  19.300 

+ 18.6060 

+ 

94  52     1.57 

3.121 

pf  Draconis     .... 

2.7 

17  27  46.045 

+ 

1.3530 

+ 

52  23  20.84 

2.812 

a  Ophiuchi     .... 

2.0 

17  29  27.437 

+ 

2.7826 

+ 

12  38  49.03 

2.902 

#     t  Herculis      .... 

3.3 

17  36     8.128 

+ 

1.6964 

+ 

46    4  10.77 

2.096 

in  Draconis     .... 

5.0 

17  37  38.636 

_ 

0.3546 

+ 

68  48  44.35 

-  1.629 

fi  Herculis     .... 

3.3 

17  41  50.469 

+ 

2.3461 

+ 

27  47  25.66 

2.347 

^ l  Draconis     .... 

4.3 

17  44    2.316 

— 

1.0805 

+ 

72  12  22.61 

1.668 

*    0  Herculis      .... 

4.0 

17  52  12.369 

+ 

2.0549 

+ 

37  16    0.66 

0.663 

Y  Draconis      .... 

2.3 

17  53  51.982 

+ 

1.3913 

+ 

51  30  11.43 

0.567 

i 

!      y%  Sagittarii     .... 

3.3 

17  58  13.676 

+ 

3.8513 

__« 

30  25  26.29 

-  0.374 

|  *    o  Herculis      .... 

4.0 

18    2  56.392 

+ 

2.3392 

+ 

28  44  49.39 

+  0.260 

22  Camelop.  (H.)      .  S.  P. 

4.7 

18     5  50.261 

+ 

6.6181 

+  110  38  29.08 

0.629 

fi  Sagittarii     .... 

4.0 

18     6  42.405 

+ 

3.5865 

— 

21     5  17.71 

0.575 

d  Ursa?  Minoris  .     .     . 

4.3 

18  10  23.290 

— 

19.4440 

+ 

86  36  34.99 

0.960 

!       rt  Serpentis     .... 

3.0 

18  15  12.257 

+ 

3.1021 

— 

2  55  41.04 

+  0.655 

!  *    X  Sagittarii     .... 

3.0 

18  20  41,297 

+ 

3.7027 

— 

25  29     7.74 

1.598 

j  *   x  Draconis     .... 

4.0 

18  23  10.970 

— 

1.0790 

+ 

72  40  52.33 

1.648 

I       (t  Octantis 

6.0 

18  28    7.157 

+107.9120 

89  16  25  59 

2.432 

|        1  Aquilse 

4.3 

18  28  47.156 

+ 

3.2645 



8  19  31.44 

2.182 

■  *    Z  Pnvonis 

4.0 

18  29  14.440 

+ 

7.0322 

_ 

71  31  3302 

+  2.410 

a  Lyroe  (  Vega  ) .     .     . 

1.0 

18  32  56.615 

+ 

2.0312 

+ 

38  40  28.11 

3.146 

i     51  Cephei  (H.)     .     .  S.  P. 

5.3 

18  44  45.537 

+30.0810 

+ 

92  46  22.48 

3.984 

/?  Lyrse  ( var.)    .     .     . 

4.0 

18  45  43.424 

+ 

2.2141 

+ 

33  13  34.83 

3.956 

!       n  Sagittarii     .... 

2.3 

18  47  56.894 

+ 

3.7220 



26  26  30.55 

4.088 

50  Draconis     .... 

6.0 

18  50  10.306 

1.9039 

+ 

75  17  38.74 

+  4.430 

i  *    y  Lyrse 

3.3 

18  54  31.792 

+ 

2.2442 

+ 

32  31  42.46 

4.737 

C  Aquilae 

3.0 

18  59  59.210 

+ 

2.7568 

+ 

13  41  20.51 

5.086 

j  *     c  Lyra? 

5.0 

19     3     5.496 

+ 

2.1411 

+ 

35  54  57.18 

5.460 

;  •  85  Camelopardalis     .  S.  P. 

4.7 

19     6  10.840   +12.9960 

+ 

97  21  57.07 

+  5.741 

'Apparent  places  of  stars  marked  with  an  asterisk  are  not  given  in  this  Ephemeris. 
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FIXED  STARS,  1882. 


1 

1 

MEAN  PLACES  FOR  1882.0.     (Junuar 

y  -0a.258, 

Washington.) 

I 

Name  of  Star. 

Magni- 
tude. 

Right  Ascension. 

+ 

lunual 
ariation. 

Declination. 

Annual 
Voi  iatkm. 

d  Sugittarii     .... 

5.0 

ii       in       s 

19  10  43.826 

3^5128 

i- 

19     9  41.70 

+     6'!074 

*    0  Lyrae      .... 

4.3 

19  12  16.317 

+ 

2.0789 

+ 

37  55  26.67 

6.221 

<?  Draconis     .     .     . 

3.0 

19  12  31.497 

+ 

0.0iil2 

.    + 

67  27   14.33 

6.326  j 

r  Draconis     .     . 

4.7 

19  17  48.941 

— . 

1.1128 

+ 

73    8     9.61 

6.788 

Piazzi  vii.  67    .     , 

!s. 

R 

6.0 

19  18  35.577 

+ 

6.3049 

+  111   17  44.15 

6.780 

d  AquilsB  .... 

3.3 

19  19  32.926 

+ 

3.0254 

+ 

2  52  49.98 

+     6.898 

#   fi  Cygni     .... 

3.0 

19  25  57.769 

+ 

2.4193 

+ 

27  42  45.37 

7.339 

k  Aquilae  .... 

5.0 

19  30  32.572 

+ 

3.2292 

mm^ 

7  17  19.15 

7.719 

•    (3  Sagittse  .... 

4.3 

19  35  44.952 

+ 

2.6955 

■  + 

17  12  12.12 

8.108 

y  Aquil©  .     .     . 

3.0 

19  40  38.992 

+ 

2.8523 

+ 

10  19  35.84 

8.517 

*    d  Cygni     .     .     .     , 

2.7 

19  41  17.240 

+ 

1.8761 

+ 

44  50  35.74 

+    8.613 

X  Ursae  Minoris  .     . 

6.3 

19  42    5.828 

-( 

32.7340 

+ 

88  56  54.04 

8.652 

a  Aquilae  (Allair) 

1.3 

19  45     1.566 

+ 

2.9278 

+ 

8  33  27.35 

9.242 

•        Groombr.  1374 

!s, 

P. 

5.7 

19  46    2.659 

+ 

7.2992 

+  105  46  10.05 

8.981 1 

•    *  Pa  von  is  ..." 

4.0 

19  46  55.795 

+ 

7.0609 

— 

73  13     8.60 

8.913 

£  Draconis     .     .     , 

3.7 

19  48  33.877 

_ 

0.1760 

+ 

69  58    2.61 

+    9.176 

P  Aquilce  .     .     . 

4.0 

19  49  31.025 

+ 

2.9472 

+ 

6     6  46.48 

8.732 

•    y  Sagittse  .     .     . 

3.7 

19  53  30.580 

+ 

2.6678 

+ 

19  10  21.02 

9.569 

•    c  Sagittarii     .     .     , 

5.0 

19  55  24.000 

+ 

3.6960 

28    2  11.92 

9.695 

r  Aquilse  .... 

6.0 

19  58  22.564 

+ 

2.9332 

+ 

6  56  44.86 

9.912 

3  Ursae  Majoris  (H.)  S. 

P. 

5.7 

20     1     3.407 

+ 

6.0579 

+  111  10  50.34 

+  10.104 

#    0  Aquilee  .... 

3.0 

20     5  12.942 

+ 

3.0975 

— 

1   10  14.26 

10.429 

•   «i  Cygni     ... 

4.3 

20    9  54.970 

+ 

1.8893 

+ 

46  23    2.08 

10.772 

a2  Capricorni  .     . 

3.0 

20  11  30.422 

+ 

3.3328 

— 

12  54  34.33 

10.886 

k  Cephei  (pr.)    .     , 

4.3 

20  12  50.297 

— 

1.9109 

+ 

77  21  19.57 

11.012! 

a  Pavonis  .     .     . 

2.0 

20  16  18.691 

+ 

4.7885 

m—. 

57     6  41.25 

+  11.145 

Y  Cygni     .... 

2.3 

20  17  59.708 

+ 

2.1535 

+ 

39  52  46.21 

11.351 

n  Capricorni  .     . 

5.0 

20  20  33.992 

+ 

3.4405 

... 

18  35  51.08 

11.525 

£  Delphini      .     .     , 

4.0 

20  27  34.554 

+ 

2.8673 

+ 

10  54  11.20 

12.018 

Groombridge  31241 

6.3 

20  30  30.401 

— 

0.2149 

+ 

72    7  54.57 

12.223 

*   a  Delphini      .     .     . 

3.7 

20  34     9.423 

+ 

2.7878 

+ 

15  29  47.26 

+  12.497 

•   ft  Pavonis  .... 

3.0 

20  34  18.630 

+ 

5.4825 

— 

66  37  30  82 

12.481 

|       a  Cygni     .... 

1.7 

20  37  24.584 

+ 

2.0441 

4- 

44  51  32.86 

12.707 

*  ifi  Capricorni  .     .     . 

4.3 

20  39     6.365 

+ 

3.5598 

— 

25  41  38.15 

12.660 

•    £  Cygni     .     .     . 

2.7 

20  41  26.218 

+ 

2.4273 

+ 

33  31  43.41 

13.319 

It  Aquarii  .... 

4.7 

20  46  17.334 

+ 

3.2404 

... 

9  25  30.88 

+  13.263 

v  Cygni     .... 

4.0 

20  52  46.463 

+ 

2.2339 

+ 

40  42  48.10 

13.708 

12  Year  Cat.  1879  . 

6.0 

20  52  53.957 

— 

2.5258 

+ 

80    6  32.30 

13.704 

a*  Ursae  Majoris  .     , 

is. 

P. 

5.0 

20  59  59.637 

+ 

5.3648 

+  112  23  16.18 

14.235 

01 J  Cygni     .     .     . 

5.0 

21     1  36.499 

+ 

2.6829 

+ 

38  10  10.96 

17.510 

C  Cygni     .     .     . 

3.0 

21     7  54.850 

+ 

2.5494 

+ 

29  44  36.31 

+  14.594 

*    t  Cygni     .     .     . 

4.0 

21   10    4.883 

+ 

2.3931 

+ 

37  32  31.71 

15.246 

a  Cephei    .... 

2.7 

21   15  45.762 

+ 

1.4371 

+ 

62     5    9.11 

15.163 

J   Pegasi    .... 

4.3 

21   16  37.755 

+ 

2.7721 

+ 

19  18     0.85 

15.223 

#    C  Capricorni  .     .     , 

4.0 

21  19  55.669 

+ 

3.4339 

— 

22  55  17.70 

15.377 , 

1  Draconis  (H.). 

.  s. 

P. 

4.3 

21  20     9.558 

+ 

9.0576 

+ 

98    9  14.69 

+  15.389 

d  Ursae  Majoris  .     . 

.  s. 

P. 

4.7 

21  24     1.471 

+ 

5.4136 

+  109  39     8.31 

15.527 

ft  Aquarii  .... 

3.0 

21  25  20.804 

+ 

3.1623 

— 

6     5  22.65 

15.643 

P  Cephei  (pr.)    .     . 

3.0 

21  27     7.943 

+ 

0.7966 

+ 

70    2  34.05 

15.751 

£  Aquarii  .... 

5.0 

21  31  28.206 

+ 

3.1986 

— 

8  22  57.79 

+  15.952 

*  Apparent  places  of  stars  marked  with  an  asterisk  are  not  given  in  this  Ephemeda. 
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MEAN  PLACES  FOR  1882.0.     (January  -&.25H,  Washington.) 


Name  of  Star. 


*  74  Cygni 

*  X1  Octantis 

e  Pegasi 

11  Gephei 

*  r2  Cygni 

fi.  Capricorn  i  .... 

*  16  Pegasi 

79  Draconis     .... 

a  Aquarii 

a  Gruis 

*  it  Pegasi 

*  u  Octantis      .... 
33  Ursse  Majoris  .     .  S.  P. 

0  Aquarii 

*  y  Aquarii 

n  Aquarii 

*  a  Aquarii 

9  Draconis  (H.)  .     .  S.  P. 

*  7  Lacertce 

17  Aquarii 

226  Cephei  (B.)      .     .     . 

*  fi  Octantis 

*  10  LacertaB      .... 

C  Pegasi 

*  X  Pegasi 

t  Cephei 

X  Aquarii 

*  Groombr.  1706      .  S.  P. 
a  Pis.  Aus.  (Fomalhaut) 
a  Ursa?  Majoris  .     .  S.  P. 

*  o  Andromeda?     .     .     . 
a  Pegasi  (Markab) .     . 

*  <p  Aquarii 

o  Cephei   ..... 

*  t  Pegasi 

0  Piscium 

X  Draconis     .     .     .  S.  P. 

*  X  Andromedee    .     .     . 

i  Piscium 

y  Cephei 

*  t1  Aquarii 

*  d  Sculptoris   .... 

*  y1  Octantis 

Groombridge  4163     . 
a>  Piscium 

*  33  Piscium 


Magni- 
tude. 


5.0 
5.3 
2.3 
5.0 
4.3 

5.0 
5.3 
6.3 
3.0 
2.0 

4.0 
6.0 
6.0 
4.3 
3.3 

4.7 
5.0 
4.7 
4.0 
4.0 

5.3 
4.7 
5.0 
3.3 
4.0 

3.3 
4.0 
6.0 
1.3 
2.0 

3.7 
2.0 
4.3 
5.3 

4.7 

4.7 
3.3 
4.0 
4.3 
3.3 

5.0 
4.3 
5.3 
7.0 
4.0 
5.0 


lti}:ht  Ascension, 
li      Ea      e 

21  32  13.201 
21  32  39.660 
21  38  23.451 
21  40  11.414 
21  42  26.077 

21  46  51.717 
21  47  41.600 
21  51  23.790 

21  59  43.384 

22  0  47.430 

22  4  44.830 

22  8  38.572 

22  9  27.049 

22  10  36.395 

22  15  33.653 

22  19  15.059 
22  24  24.044 
22  25  2.086 
22  26  25.881 
22  29  17.562 

22  30  11.908 
22  33  54.423 
22  33  58.047 
22  35  34.640 
22  40  50.879 

22  45  28.833 
22  46  27.507 
22  50  28.498 
22  51  7.677 
22  56  26.138 

22  56  29.602 

22  58  53.017 

23  8  12.687 
23  13  47.126 
23  14  47.838 

23  21  58.954 
23  24  22.996 
23  31  47.496 
23  33  52.883 
23  34  30.662 


23  38 
23  42 
23  45 
23  49 
23  53 
23  59 


4.862 

46.714 

7.748 

6.314 

15.145 

17.744 


Annual 
Variation. 


+  2.4009 
9.8700 
2.9467 
0.9036 
2.2126 

+  3.2769 
2.7274 
0.7326 
3.0830 
3.8094 

+  2.6605 

13.4340 

4.4293 

3.1696 

3.1011 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


3.0650 
3.1764 
5.2834 
2.4609 
3.0838 

1.0799 
6.5320 
2.6855 
2.9907 
2.8846 

2.1201 
3.1333 
4.9934 
3.3264 
3.7535 

2.7485 
2.9845 
3.1091 
2.4409 
2.9627 

3.0410 
3.6296 
2.9201 
3.0839 
2.4099 

3.1177 
3.1337 
3.7140 
2.8584 
3.0780 
3.0710 


Declination. 


+  39  53  1.28 

-  83  15  34.23 
+  9  20  4.47 
+  70  46  5.77 
+  48  45  50.44 

-  14  6  23.75 
+  25  22  13.42 
+  73  8  38.97 

-  .  0  53  33.35 

-  47  31  53.63 

+  32  35  58.65 

-  86  33  54.90 
+  114  18  13.87 

-  8  22  13.34 

-  1  58  53.61 

+  0  46  44.58 

-  11  16  52.80 
+  103  40  47.81 
+  49  40  33.89 

-  0  43  31.13 

+  75  37  6.15 

-  81  59  56.71 
+  38  26  10.93 
+  10  12  56.60 
+  22  56  41.86 

+  65  34  47.66 

-  8  12  25.67 
+  101  35  53.14 

-  30  14  50.24 
+  117  36  44.13 

+  41  41  30.73 

+  14  34  14.04 

-  6  41  5.49 
+  67  27  57.89 
+  23  5  40.14 

+  5  43  51.06 
+  110  1  4.17 
+  45  49  7.23 
+  4  59  12.54 
+  76  58  25.38 

-  18  55  54.12 

-  28  46  56.76 

-  82  40  28.60 
+  73  46  13.18 
+  6  12  35.98 

-  6  22    3.48 


Annual 
Variation. 


+ 


16.037 
15.974 
16.340 
16.533 
16.530 

+  16.762 
16.804 
17.010 
17.341 
17.229 

+  17.566 
17.820 
17.791 
17.787 
18.026 

+  18.143 
18.306 
18.372 
18.406 
18.446 

+  18.525 
18.660 
18.660 
18.695 
18.865 

+  18.870 
19.066 
19.166 
18.984 
19.354 

+  19.280 
19.294 
19.352 
19.665 
19.651 

+  19.721 
19.832 
19.469 
19.481 
20.074 

+  19.957 
19.854 
19.992 
20.022 
19.930 

+  20.144 


*  Apparent  places  of  stars  marked  with  an  asterisk  are  not  given  In  this  Bphemerls. 
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FIXED  STARS,   1882. 


a  URS-ffi  MINORI8  (Polaria). 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

1 
1 

JANUARY. 

FEBRUARY. 

MARCH. 

APRIL. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

i 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 

Asoen* 

sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

h    m 

1  15 

+88  41 

h    m 

1  15 

+88  41 

h    m 

1  14 

+88  40 

h    m 

1  14 

+88  40 

0.3 

8 

57.87 

// 
11.9 

1.2 

s 
29.03 

if 
12.1 

1.1 

68.22 

67.1 

1.0 

8 

57.70 

58.0 

1.3 

57.09 

12.0 

2.2 

28.08 

12.0 

2.1 

67.55 

66.9 

2.0 

57.60 

57.7 

2.3 

56.29 

12.2 

3.2 

27.11 

11.9 

3.1 

66.87 

66.6 

3.0 

57.57 

57.3 

3.3 

55.44 

12.3 

4.2 

26.13 

11.8 

4.1 

66.20 

66.3 

4.0 

57.61 

56.9 

4.3 

54.54 

12.4 

5.2 

25.17 

11.7 

5.1 

65.58 

66.0 

5.0 

57.72 

56.6 

5.3 

53.57 

12.5 

6.2 

24.27 

11.5 

6.1 

65.03 

65.7 

6.0 

57.86 

56.3 

6.3 

52.55 

12.6 

7.2 

23.43 

11.3 

7.1 

64.56 

654 

7.0 

58.01 

56.0 

7.2 

51.51 

12.7 

8.2 

22.65 

11.1 

8.1 

64.16 

65.1 

8.0 

58.16 

55.7 

8.2 

50.48 

12.7 

9.2 

21.92 

11.0 

9.1 

63.81 

64.8 

9.0 

58.29 

i 
55.4 

9.2 

49.47 

12.7 

10.2 

21.23 

10.8 

10.1 

63.48 

64.5 

10.0 

58.38 

55.1 

10.2 

48.51 

12.7 

11.2 

20.55 

10.6 

11.1 

63.16 

64.3 

11.0 

58.43 

54.9 

11.2 

47.60 

12.7 

12.1 

19.86 

10.5 

12.1 

62.83 

64.0 

12.0 

58.46 

54.6 

12.2 

46.75 

12.7 

13.1 

19.14 

10.4 

13.1 

62.46 

63.8 

13.0 

58.49 

54.3 

13.2 

45.93 

12.7 

14.1 

18.38 

10.2 

14.1 

62.04 

63.5 

14.0 

58.55 

54.0 

14.2 

45.13 

12.8 

15.1 

17.58 

10.1 

15.1 

61.59 

63.3 

15.0 

58.66 

53.6 

15.2 

44.31 

12.8 

16.1 

16.75 

9.9 

16.1 

61.14 

63.0 

16.0 

58.83 

53.3 

16.2 

43.47 

12.8 

17.1 

15.90 

9.8 

17.1 

60.70 

62.7 

17.0 

59.08 

52.9 

17.2 

42.58 

12.9 

18.1 

15.06 

9.6 

18.1 

60.29 

62.4 

18.0 

«Kf.o«l 

52.6 

18.2 

41.64 

12.9 

19.1 

14.26 

9.3 

19.1 

59.93 

62.0 

19.0 

59.74 

52.3 

19.2 

40.65 

12.9 

20.1 

13.53 

9.1 

20.1 

59.64 

61.7 

20.0 

60.13 

52.0 

20.2 

39.63 

12.9 

21.1 

12.86 

8.9 

21.0 

59.43 

61.4 

21.0 

60.53 

51.7 

21.2 

38.60 

12.9 

22.1 

12.24 

8.6 

22.0 

59.28 

61.0 

22.0 

60.91 

51.4 

22.2 

37.59 

12.8 

23.1 

11.68 

8.4 

23.0 

59.17 

60.7 

23.0 

61.25 

51.2 

23.2 

36.60 

12.8 

24.1 

11.15 

8.2 

24.0 

59.08 

60.4 

24.0 

61.54 

50.9 

24.2 

35.67 

12.7 

25.1 

10.62 

7.9 

25.0 

58.99 

60.1 

25.0 

61.80 

50.6 

25.2 

34.81 

12.6 

26.1 

10.07 

7.7 

26.0 

58.87 

59.8 

25.9 

62.05 

50.4 

26.2 

34.00 

12.5 

27.1 

9.50 

7.5 

27.0 

58.71 

59.6 

26.9 

62.31 

50.1 

27.2 

33.21 

12.5 

28.1 

8.88 

7.3 

28.0 

58.52 

59.3 

27.9 

62.60 

49.8 

28.2 

32.43 

12.4 

29.1 

8.22 

7.1 

29.0 

58.30 

59.0 

28.9 

62.94 

49.4 

29.2 

31.64 

12.3 

30.1 

7.55 

6.9 

30.0 

58.07 

58.7 

29.9 

63.34 

49.1 

30.2 

30.82 

12.2 

31.1 

6.87 

6.6 

31.0 

57.86 

58.3 

30.9 

63.82 

4a8 

31.2 

i 
1 

29.95 

12.2 

32.1 

6.20 

6.3 

32.0 

57.70 

58.0 

31.9 

64.36 

48.5 
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a  URS^E  MINORIS  (Polarit). 

APPARENT  PLACES  FOR  THE  UPPER  TRAN8IT  AT  WASHINGTON. 

MAY. 

JUNE. 

JULY. 

AUGUST. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Bight 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

h    m 

1  15 

+88°  40 

h     m 

1  15 

+88°  40 

h     m 

1  15 

+88°  40 

h    m 

1  16 

+88  40 

J  .9 

4.36 

48.5 

1.9 

25.48 

42.0 

1.8 

8 

53.06 

// 
40.4 

1.7 

B 

22.03 

43.7 

2,9 

4.95 

48.2 

2.9 

26.36 

41.9 

2.8 

53.94 

40.4 

2.7 

22.86 

43.9 

3.9 

5.56 

47.9 

3.8 

27.19 

41.8 

3.8 

54.80 

40.5 

3.7 

23  74 

44.0 

4.9 

6.17 

47.7 

4.8 

27.97 

41.8 

4.8 

55  66 

40.5 

4.7 

24.66 

44.2 

5.9 

6.76 

47.5 

5.8 

28.72 

41.7 

5.8 

56.55 

40.6 

5.7 

25.62 

44.4 

6.9 

7.31 

47.3 

6.8 

29.47 

41.6 

6.8 

57.48 

40.6 

6.7 

26.60 

44.6 

7.9 

7.82 

47.1 

7.8 

30.25 

41.4 

7.8 

58.47 

40.6 

7.7 

27.57 

44.8 

8.9 

8.29 

46.8 

8.8 

31.08 

41.3 

8.8 

59.50 

40.6 

8.7 

28.52 

45.0 

9.9 

8.75 

46.6 

9.8 

31.95 

41.2 

9.7 

60.57 

40.7 

9.7 

29.42 

45.3 

10.9 

9.23 

46.4 

10.8 

32.87 

41.1 

10.7 

61.66 

40.7 

10.7 

30.26 

45.5 

11.9 

9.75 

46.1 

11.8 

33.84 

40.9 

11.7 

62.74 

40.8 

11.7 

31.04 

45.8 

12.9 

10.32 

45.9 

12.8 

34.86 

40.8 

12.7 

63.79 

40.9 

12.7 

31.76 

46.0 

13.9 

10.95 

45.6 

13.8 

35.90 

40.8 

13.7 

64.79 

41.0 

13.6 

32.44 

46.3 

14.9 

11.65 

45.3 

14.8 

36.92 

40.7 

14.7 

65.72 

41.2 

14.6 

33.12 

46.5 

15.9 

12.40 

45.1 

15.8 

37.90 

40.7 

15.7 

66.60 

41.3 

15.6 

33.82 

46.7 

16.9 

13.18 

44.9 

16.8 

38.84 

40.7 

16.7 

67.45 

41.4 

16.6 

34.56 

46.9 

17.9 

13.97 

44.7 

17.8 

39.73 

40.6 

17.7 

68.28 

41.5 

17.6 

35.34 

47.1 

18.9 

14.75 

44.5 

18.8 

40.58 

40.6 

18.7 

69.12 

41.6 

18.6 

36.17 

47.4 

19.9 

15.50 

44.3 

19.8 

41.39 

40.6 

19.7 

69.98 

41.7 

19.6 

37.03 

47.6 

209 

16.21 

44.2 

20.8 

42.20 

40.5 

20.7 

70.88 

41.8 

20.6 

37.91 

47.8 

21.9 

16.87 

44.0 

21.8 

43.05 

40.5 

21.7 

71.84 

41.9 

21.6 

38.77 

48.1 

22.9 

17.49 

43.8 

22.8 

43.94 

40.4 

22.7 

72.85 

42.0 

22.6 

39.60 

48.4 

23.9 

18.10 

43.6 

23.8 

44.88 

40.3 

23.7 

73.90 

42.1 

23.6 

40.38 

48.7 

24.9 

18.73 

43.4 

24.8 

45.88 

40.3 

24.7 

74.96 

42.2 

24.6 

41.09 

49.1 

25.9 

19.40 

43.2 

25.6 

46.92 

40.2 

25.7 

75.99 

42.4 

25.6 

41.74 

49.4 

26.9 

20.13 

43.0 

26.8 

47.99 

40.2 

26.7 

76.98 

42.6 

26.6 

42.34 

49.7 

27.9 

20.93 

42.8 

27.8 

49.09 

40.2 

27.7 

77.93 

42.8 

27.6 

42.92 

50.0 

28.9 

21.79 

42.6 

28.8 

50.16 

40.2 

28.7 

78.82 

43.0 

28.6 

43.50 

50.3 

29.9 

22.70 

42.4 

29.8 

51.18 

40.3 

29.7 

79.66 

43.2 

29.6 

44.10 

50.6 

30.9 

23.63 

42.3 

30.8 

52.14 

40.3 

30.7 

80.46 

43.4 

30.6 

44.73 

50.8 

31.9 

24.56 

42.1 

31.6 

53.06 

40.4 

31.7 

81.24 

43.5 

31.6 

45.41 

51.1 

32.9 

25.48 

42.0 

32.6 

53.94 

40.4 

32.7 

82.03 

43.7 

32.6 

46.13 

51.4 
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a  URSufi  MINORIS  (Polaris). 

1 

i 

i 

i 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

i 
SEPTEMBER. 

OCTOBER. 

NOVEMBER. 

i 
DECEMBER 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

• 

Mean 
Solar 
Date. 

< 

Bight 
Ascen- 
sion. 

Declina- 
tion 
North. 

Bight 
Ascen- 
sion. 

Declina- 
tion 
North. 

Bight 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

h    m 

1  16 

+88  40 

h    m 

1  17 

+88°  41 

h    m 

1  16 

+88  41 

h    m 

1  16 

+88°  41 

1.6 

8 

46.13 

51.4 

1.5 

0.24 

1.7 

1.4 

61.74 

13.4 

1.4 

s 
49.34 

23.1 

2.6 

46.87 

51.7 

2.5 

0.59 

2.1 

2.4 

61.45 

13.8 

2.4 

48.61 

23.4 

3.6 

47.61 

52.0 

3.5 

0.88 

2.5 

3.4 

61.12 

14.1 

3.3 

47.89 

23.6  ! 

4.6 

48.33 

52.3 

4.5 

1.11 

2.9 

4.4 

60.77 

14.5 

4.3 

47.21 

23.9 

5.6 

49.01 

52.6 

5.5 

1.27 

3.3 

5.4 

60.43 

14.8 

5.3 

46.58 

24.1 

6.6 

49.62 

53.0 

6.5 

1.36 

3.7 

6.4 

60.11 

15.1 

6.3 

46.00 

24.3 

7.6 

50.16 

53.4 

7.5 

1.42 

4.1 

7.4 

59.83 

15.4 

7.3 

45.44 

24.5 

8.6 

i 

50.64 

53.7 

8.5 

1.48 

4.4 

8.4 

59.59 

15.8 

8.3 

44.67 

24.7 

i 

9.6 

51.08 

54.1 

9.5 

1.55 

4.8 

9.4 

59.38 

16.1 

9.3 

44.28 

25.0 

10.6 

51.49 

54.4 

10.5 

1.66 

5.1 

10.4 

59.18 

16.4 

10.3 

43.64 

25.3 

11.6 

51.90 

54.7 

11.5 

1.81 

5.4 

11.4 

58.97 

16.8 

11.3 

42.94 

25.5 

12.6 

52.35 

55.0 

12.5 

1.99 

5.8 

12.4 

58.73 

17.1 

12.3 

42.17 

25.8 

13.6 

52.83 

55.3 

13.5 

2.19 

6.2 

13.4 

58.43 

17.5 

13.3 

41.35 

26.0 

14.6 

53.36 

55.6 

14.5 

2.40 

6.5 

14.4 

58.05 

17.9 

14.3 

40.49 

26.3 

15.6 

53.93 

55.9 

15.5 

2.59 

6.9 

15.4 

57.61 

18.2 

15.3 

39.61 

26.5 

16.6 

54.51 

56.2 

16.5 

2.74 

7.3 

16.4 

57.12 

18.6 

16.3 

38.73 

26.7 

17.6 

55.08 

56.6 

17.5 

2.83 

7.8 

17.4 

56.60 

18.9 

17.3 

37.88 

26.8 

18.6 

55.62 

56.9 

18.5 

2.85 

8.2 

18.4 

56.07 

19.3 

18.3 

37.08 

27.0 

19.5 

56.12 

57.3 

19.5 

2.79 

8.6 

19.4 

55.55 

19.6 

19.3 

36.33 

27.1 

20.5 

56.55 

57.7 

20.5 

2.68 

9.0 

20.4 

55.06 

• 

19.9 

20.3 

35.62 

27.3 

21.5 

56.92 

58.1 

21.5 

2.55 

9.4 

21.4 

54.61 

20.1 

21.3 

34.92 

27.4 

22.5 

57.24 

58.5 

22.5 

2.43 

9.7 

22.4 

54.19 

20.4 

22.3 

34.21 

27.6 

23.5 

57.52 

58.9 

23.5 

2.32 

10.1 

23.4 

53.79 

20.7 

23.3 

33.47 

27.8 

24.5 

57.78 

59.2 

24.5 

2.24 

10.4 

24.4 

53.40 

21.0 

24.3 

32.68 

28.0 

25.5 

58.05 

59.6 

25.5 

2.21 

10.7 

25.4 

52.99 

21.3 

25.3 

31.83 

28.2 

26.5 

56.34 

59.9 

26.5 

2.21 

11.1 

26.4 

52.53 

21.6 

26.3 

30.92 

28.4 

27.5 

58  67 

60.3 

27.4 

2.22 

11.4 

27.4 

52.01 

22.0 

27.3 

29.96 

28.5 

28.5 

59.04 

60.6 

28.4 

2.22 

11.8 

28.4 

51.42 

22.3 

28.3 

28.97 

28.6 

29.5 

59.44 

60.9 

29.4 

2.19 

12.2 

29.4 

50.77 

22.6 

29.3 

27.97 

28.7 

30.5 

59.85 

61.3 

30.4 

2.11 

12.6 

30.4 

50.07 

22.9 

30.3 

26.99 

28.8  J 

31.5 

60.24 

61.7 

31.4 

1.96 

13.0 

31.4 

49.34 

23.1 

31.3 

26.05 

23.9 

32.5 

60.59 

62.1 

32.4 

1.74 

13.4 

32.4 

48.61 

23.4 

32.3 

25.16 

29.0 
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51  CEPHEI  (Het 

'.) 

APPARENT  PLACES  FOE  THE  UPPER  TRANSIT  AT  WASHINGTON. 

JANUARY. 

FEBRUARY. 

MARCH. 

APRIL. 

Mean 
Solar 
Date. 

> 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Bight 
Ascen- 
sion. 

Declina- 
tion 
North. 

Bight 
Ascen- 
sion. 

Declina- 
tion 
North. 

Bight 
Ascen- 
sion. 

Declina- 
tion 
North. 

Bight 
Ascen- 
sion. 

Declina- 
tion 
North. 

• 

h    ni 

645 

+87°  13 

h    m 

6  45 

+87  13 

h    ni 

6  45 

+87°  13 

h     m 

6  44 

+87  13 

0.5 

s 
22.40 

31.7 

1.4 

s 
21.25 

it 
41.5 

1.3 

13.26 

47.9 

1.2 

8 

60.30 

5o!2 

1.5 

22.53 

32.0 

2.4 

21.08 

41.8 

2.3 

12.89 

48.1 

2.2 

59.80 

50.2 

2.5 

22.68 

32.3 

3.4 

20.88 

42.1 

3.3 

12.49 

48.3 

3.2 

59.31 

50.2 

3.5 

22.81 

32.6 

4.4 

20.65 

42.4 

4.3 

12.07 

48.4 

4.2 

58.84 

50.1 

4.5 

22.92 

32.9 

5.4 

20.39 

42.7 

5.3 

11.63 

48.6 

5.2 

58.39 

60.0 

5.5 

23.01 

33.3 

6.4 

20.11 

43.0 

6.3 

11.18 

48.7 

6.2 

67.96 

49.9 

6.5 

23.07 

33.6 

7.4 

19.62 

43.2 

7.3 

10.73 

48.8 

7.2 

57.56 

49.9 

7.5 

23.10 

34.0 

8.4 

19.53 

43.5 

as 

1039 

48.9 

8.2 

57.19 

49.8 

8.5 

23.00 

34.3 

9.4 

19.25 

43.7 

9.3 

9.87 

49.0 

9.2 

56  83 

49.7 

9.5 

23.06 

34.7 

10.4 

18.99 

43.9 

10.3 

9.48 

49.1 

10.2 

56.46 

49.7 

10.5 

23.02 

35.0 

11.4 

18.76 

44.1 

11.3 

9.11 

49.2 

11.2 

56.08 

49.6 

11.5 

22.97 

35.3 

12.4 

18.54 

44.3 

12.3 

8.75 

49.3 

12.2 

55.69 

49.5 

12.5 

22.93 

35.6 

13.4 

18.33 

44.6 

13.3 

8.40 

49.4 

13.2 

55.28 

49.5 

13.5 

22.90 

35.8 

14.4 

18.11 

44.8 

14.3 

8.04 

49.5 

14.2 

54.85 

49.4 

J  4.4 

22.89 

36.1 

15.4 

17.87 

45.1 

15.3 

7.67 

49.6 

15.2 

54.40 

49.4 

15.4 

22.89 

36.4 

16.4 

17.61 

45.3 

16.3 

7.27 

49.7 

16.2 

53.95 

49.3 

16.4 

22.90 

367 

17.4 

17.32 

45.6 

17.3 

6.84 

49.8 

17.2 

53.51 

49.1 

17.4 

22.92 

37.0 

18.4 

17.00 

45.9 

18.3 

6.38 

49.9 

18.2 

53.09 

49.0 

18.4 

22.92 

37.3 

19.4 

16.65 

46.1 

19.3 

5.90 

50.0 

19.2 

52.69 

48.8 

19.4 

22.90 

37.6 

20.4 

16.28 

46.3 

20.3 

5.42 

50.0 

20.2 

52.31 

48.6 

20.4 

22.85 

38.0 

21.4 

15.91 

46.5 

21.3 

4.95 

50.1 

21.2 

51.95 

48.5 

21.4 

22.76 

38.3 

22.4 

15.55 

46.7 

22.3 

4.50 

50.1 

22.2 

51.61 

48.3 

22.4 

22.63 

38.7 

23.3 

15.20 

46.8 

23.3 

4.07 

50.0 

23.2 

51.28 

48.2 

23.4 

22.48 

39.0 

24.3 

14.86 

47.0 

24.3 

3.66 

50.0 

24.2 

50.95 

48.1 

24.4 

22.32 

39.3 

25.3 

14.54 

47.1 

25.3 

3.27 

50.0 

25.2 

50.61 

47.9 

25.4 

22.16 

39.6 

26.3 

14.23 

47.3 

26.3 

2.89 

50.0 

26.2 

60.25 

47.8 

26.4 

22.01 

39.8 

27.3 

13.92 

47.5 

27.3 

2.50 

50.1 

27.2 

49.86 

47.7 

27.4 

21.87 

40.1 

28.3 

13.60 

47.7 

28.3 

2.10 

60.1 

28.2 

49.45 

47.5 

28.4 

21.74 

40.3 

29.3 

13.26 

47.9 

29.3 

1.68 

60.2 

29.2 

49.03 

47.4 

29.4 

21.62 

40.6 

30.3 

12.89 

48.1 

30.3 

1.24 

50.2 

30.2 

48.62 

47.2 

30.4 

21.51 

40.9 

31.3 

12.49 

48.3 

31.2 

0.78 

50.2 

31.2 

48.23 

47.0 

31.4 

21.39 

41.2 

32.3 

12.07 

48.4 

32.2 

0.30 

50.2 

32.2 

47.86 

46.8 

20 
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51  CEPHEI  (Hev.) 

APPARENT  PLACE8  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

; 

MAY. 

JUNE. 

JULY. 

AUGUST. 

Mean 
Solar 
Date. 

IS* 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Right 

Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Ii    m 

6  44 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
J     North, 

h    m 

644 

+87°  13 

h    m 

6  44 

+87  13 

+87°  13 

h    m 

644 

+87  13 

1.2 

8 

48.23 

47.0 

i.i 

8 

40.64 

S&2 

1.0 

8 

40.14 

29.8 

1.9 

46.88 

i 
20.4 

2.2 

47.86 

46.8 

2.1 

40.56 

38.9 

2.0 

40.28 

29.5 

2.9 

47.15 

20.1 

3.2 

47.52 

46.6 

3.1 

40.50 

38.6 

3.0 

40.41 

29.3 

3.9 

47.43 

19.8 

4.2 

47.22 

46.3 

4.1 

40.43 

38.3 

4.0 

40.53 

29.0 

4.9 

47.72 

19.5 

1 

5.2 

46.94 

46.1 

5.1 

40.36 

38.1 

5.0 

40.64 

28.7 

5.9 

48.04 

i 
19.2  J 

6.1 

46.68 

45.8 

6.1 

40.28 

37.8 

6.0 

40.74 

28.4 

6.9 

48.S8 

18.9  | 

7.1 

46.43 

45.7 

7.1 

40.18 

37.5 

7.0 

40.83 

28.1 

7.9 

48.75 

18.6 

8.1 

46.17 

45.5 

8.1 

40.07 

37.3 

8.0 

40.92 

27.8 

8.9 

49.15 

18.4 

9.1 

45.91 

45.3 

9.1 

39.95 

37.0 

9.0 

41.03 

27.4 

9.9 

49.55 

i 
18.1  1 

10.1 

45.63 

45.1 

10.1 

39.84 

36.7 

10.0 

41.17 

27.1 

10.9 

49.96 

17.8 ; 

11.1 

45.33 

44.9 

11. 1 

39.74 

36.3 

11.0 

41.35 

26.7 

11.9 

50.37 

17.6 

12.1 

45.01 

44.7 

12.0 

39.65 

36.0 

12.0 

41.56 

26.4 

12.9 

50.77 

17.4 

i 

1 

13.1 

44.68 

44.5 

13.0 

39.59 

35.6 

13.0 

41.79 

26.1 

13.9 

51.14 

17.2 

14.1 

44.36 

44.2 

14.0 

39.57 

35.3 

14.0 

42.03 

25.7 

14.9 

51.49 

17.0 

15.1 

44.07 

44.0 

15.0 

39.57 

34.9 

15.0 

42.27 

25.4 

15.9 

51.82 

16.8 

16.1 

43.81 

43.7 

16.0 

39.59 

34.6 

16.0 

42.50 

25.2 

16.9 

52.15 

16.6 

17.1 

43.57 

43.4 

17.0 

39.62 

34.3 

17.0 

42.72 

24.9 

17.9 

52.49 

16.4 

18.1 

43.35 

43.1 

18.0 

39.65 

34.0 

17.9 

42.91 

24.6 

18.9 

52.85 

16.1 

19.1 

43.15 

42.8 

19.0 

39.67 

33.7 

18.9 

43.09 

24.4 

19.9 

53.23 

16.9 

20.1 

42.97 

42.5 

20.0 

39.67 

33.4 

19.9 

43.26 

24.1 

20.8 

53.64 

15.6 

21.1 

42.80 

42.3 

21.0 

39.66 

33.2 

20.9 

43.43 

23.8 

21.8 

54.09 

16.4 

22.1 

42.62 

42.1 

22.0 

39.63 

32.9 

21.9 

43.61 

23.5 

22.8 

54.57 

15.1 

23.1 

42.43 

41.8 

23.0 

39.59 

32.6 

22.9 

43.82 

23.2 

23.8 

55.07 

14.9 

24.1 

42.22 

41.6 

24.0 

39.56 

32.2 

23.9 

44.06 

22.8 

24.8 

55.56 

14.7 

25.1 

41.99 

41.4 

25.0 

39.55 

31.9 

24.9 

44.33 

22.5 

25.8 

56.04 

14.6  1 

26.1 

41.75 

41.1 

26.0 

39.58 

31.6 

25.9 

44.64 

22.2 

26.8 

56.50 

14.4 

27.1 

41.50 

40.8 

27.0 

39.64 

31.2 

26.9 

44.97 

21.9 

27.8 

56.94 

14.3 

28.1 

41.27 

40.5 

28.0 

39.73 

30.8 

27.9 

45.32 

21.6 

28.8 

57.37 

14.1 

29.1 

41.07 

40.2 

£9.0 

39.85 

30.5 

28.9 

45.66 

21.3 

29.8 

57.79 

13.9 

30.1 

40.89 

39.9 

30.0 

39.99 

30.2 

29.9 

45.99 

21.1 

30.8 

58.19 

13.6 

31.1 

40.75 

39.6 

31.0 

40.14 

29.8 

30.9 

46.30 

20.8 

31.8 

58.61 

13.6 

32.1 

40.64 

39.2 

32.0 

40.28 

29.5 

31.9 

46.60 

20.6 

32.8 

59.04 

13.4 
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i 

31  CEPHEI  {Hex 

O 

APPABENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

SEPTEMBER. 

OCTOBER. 

NOVEMBER. 

DECEMBER. 

Solar 
Bate. 

Mean 
Solar 
Bate. 

Mean 
Solar 
Bate. 

Mean 
Solar 
Bate. 

Bight 
Ascen- 
sion. 

Declina- 
tion 
North. 

Bight 
Ascen- 
sion. 

Declina- 
tion 
North, 

Bight 

Ascen- 
sion. 

Declina- 
tion 
North. 

Bight 
Ascen- 
sion. 

Declina- 
tion 
North. 

h    m 

644 

+87°  13 

h    m 

6  45 

+87°  13 

h     m 

6  45 

+87  13 

h    m 

6  45 

+87°  13 

1.8 

a 
69.04 

// 
13.4 

1.7 

14.20 

10.1 

1.7 

8 

30.43 

11.2 

1.6 

43.23 

16.7 

2.8 

59.50 

13.2 

2.7 

14.77 

10.0 

2.7 

30.94 

11.4 

2.6 

43.53 

17.0 

3.8 

59.99 

12.9 

3.7 

15.35 

10.0 

3.7 

31.42 

11.5 

3.6 

43.80 

17.3 

4.8 

60.50 

12.8 

4.7 

15.92 

10.0 

4.6 

31.88 

11.7 

4.6 

44.06 

17.5 

5.8 

61.02 

12.6 

5.7 

16.48 

10.0 

5.6 

32.31 

11.9 

6.6 

44.32 

17.8 

6.8 

61.55 

12.4 

6.7 

17.02 

10.0 

6.6 

32.72 

12.0 

6.6 

44.59 

18.0 

7.8 

62.09 

12.3 

7.7 

17.54 

10.1 

7.6 

33.13 

12.1 

7.6 

•   44.88 

18.2 

8.8 

62.61 

12.2 

8.7 

18.03 

10.1 

8.6 

33.55 

12.3 

8.6 

45.19 

18.4 

9.8 

63.10 

12.1 

9.7 

18.50 

10.1 

9.6 

33.99 

12.4 

9.5 

45.52 

18.7 

10.8 

63.57 

12.0 

10.7 

18.96 

10.1 

10.6 

34.45 

12.5 

10.5 

45.86 

18.9 

11.8 

64.01 

11.9 

11.7 

19.43 

10.1 

11.6 

34.92 

12.6 

11.5 

46.20 

19.2 

12.8 

64.44 

11.8 

12.7 

19.92 

10.1 

12.6 

35.41 

12.7 

12.5 

46.53 

19.5 

13.8 

64.88 

11.7 

13.7 

20.43 

10.1 

13.6 

35.92 

12.9 

13.5 

46.83 

19.8 

14.8 

65.33 

11.5 

14.7 

20.96 

10.1 

14.6 

36.42 

13.1 

14.5 

47.09 

20.1 

15.8 

65.80 

11.4 

15.7 

21.52 

10.1 

15.6 

36.91 

13.3 

15.5 

47.32 

20.4 

16.8 

66.30 

11.2 

16.7 

22.09 

10.1 

16.6 

37.38 

13.5 

16.5 

47.53 

20.8 

17.8 

66.83 

11.1 

17.7 

22.68 

10.1 

17.6 

37.81 

13.7 

17.5 

47.72 

21.1 

18.8 

67.38 

11.0 

18.7 

23.26 

10.2 

18.6 

38.21 

13.9 

18.5 

47.89 

21.3 

19.8 

67.94 

10.9 

19.7 

23.82 

10.2 

19.6 

38.59 

14.1 

19.5 

48.06 

21.6 

90.8 

68.51 

10.8 

20.7 

24.35 

10.3 

20.6 

38.96 

14.3 

20.5 

48.24 

21.9 

21.8 

69.08 

10.7 

21.7 

24.87 

10.4 

21.6 

39.32 

14.5 

21.5 

48.43 

22.1 

22.8 

69.64 

10.7 

22.7 

25.36 

10.5 

22.6 

39.69 

14.7 

22.5 

48.64 

22.4 

23.8 

70.17 

10.6 

23.7 

25.83 

10.6 

23.6 

40.07 

14.9 

23.5 

48.87 

22.7 

24.8 

70.67 

10.6 

24.7 

26.29 

10.6 

24.6 

40.47 

15.1 

24.5 

49.09 

23.0 

25.7 

71.16 

10.6 

25.7 

26.76 

10.7 

25.6 

40.89 

15.2 

25.5 

49.29 

23.3 

26.7 

71.64 

10.5 

26.7 

27.24 

10.7 

26.6 

41.32 

15.4 

26.5 

49.48 

23.6 

27.7 

72.12 

10.4 

27.7 

27.74 

10.8 

27.6 

41.74 

15.7 

27.5 

49.64 

24.0 

28.7 

72.61 

10.4 

28.7 

28.26 

10.8 

28.6 

42.15 

15.9 

28.5 

49.77 

24.3 

29.7 

73.11 

10.3 

29.7 

28.80 

10.9 

29.6 

42.54 

16.2 

29.5 

49.87 

24.7 

30.7 

73.64 

10.2 

30.7 

29.35 

11.0 

30.6 

42.90 

16.5 

30.5 

49.94 

25.0 

31.7 

74.20 

10.1 

31.7 

29.90 

11.1 

31.6 

43.23 

16.7 

31.5 

49.97 

25.3 

32.7 

74.77 

10.0 

32.7 

30.43 

11.2 

32.6 

43.53 

17.0 

325 

50.00 

25.6 
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6  UR&£  MINORIS. 

t 

1 

1 

1 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

i 

JANUARY. 

FEBRUARY. 

MARCH. 

« 

APRTT- 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Declina- 
tion 
North. 

Right 

A  seen - 

n  ion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

h     id 

18    9 

+86°  36 

h     m 

18    9 

+86°  36 

h     m 

18  10 

+86  36 

h     m 

18  10 

+86°  36 

1.0 

s 
54.33 

36.5 

1.9 

57.68 

26.6 

1.8 

8 

5.65 

2l"o 

1.7 

8 

16.84 

20.2 

2.0 

54.30 

36.2 

2.9 

57.90 

26.3 

2.8 

6.00 

20.9 

2.7 

17.23 

20.3 

3.0 

54.27 

35.9 

3.9 

58.14 

26.0 

3.8 

6.37 

20.7 

3.7 

17.62 

20.4 

4.0 

54.25 

35.6 

4.9 

58.40 

25.7 

4.8 

6.75 

20.6 

4.7 

17.99 

20.5 

5.0 

54.25 

35.2 

5.9 

58.67 

25.5 

5.8 

7.13 

20.5 

5.7 

16.34 

20.6 

6.0 

54.27 

34.8 

6.9 

58.96 

25.2 

6.8 

7.52 

20.4 

6.7 

18.66 

20.8 

7.0 

54.32 

34.5 

7.9 

59.24 

25.0 

7.8 

7.90 

20.4 

7.7 

18.97 

20.9 

8.0 

54.39 

34.1 

8.9 

59.51 

• 

24.8 

8.6 

8.26 

20.3 

8.7 

19.28 

21.0  ; 

! 

9.0 

54.47 

33.8 

9.9 

59.77 

24.6 

9.8 

8.62 

20.3 

9.7 

19.58 

21.2 

9.9 

54.56 

33.4 

10.9 

60.02 

24.4 

10.8 

8.96 

20.3 

10.7 

19.89 

21.2  J 

10.9 

54.66 

33.1 

11.9 

60.26 

24.2 

11.8 

9.28 

20.2 

11.7 

20.21 

21.3  J 

11.9 

54.76 

32.8 

12.9 

60.49 

24.0 

12.8 

9.60 

20.2 

12.7 

20.54 

21.4 

12.9 

54.86 

32.5 

13.9 

60.73 

23.8 

13.8 

9.93 

20.1 

13.7 

20.87 

21.5 

13.9 

54.95 

32.2 

14.9 

60.98 

23.6 

14.8 

10.27 

20.0 

14.7 

21.21 

21.7 

14.9 

55.03 

32.0 

15.9 

61.24 

23.3 

15.8 

10.6*2 

19.9 

15.7 

21.56 

21.8 

15.9 

55.10 

31.7 

16.9 

61.53 

23.1 

16.8 

10.98 

19.9 

16.7 

21.91 

22.0 

16.9 

55.16 

31.4 

17.9 

61.84 

22.9 

17.8 

11.35 

19.8 

17.7 

22.25 

22.2 

17.9 

55.23 

31.0 

18.8 

62.16 

22.7 

18.8 

11.73 

19.8 

18.7 

22.57 

22.4 

18.9 

55.32 

30.7 

19.8 

62.49 

22.5 

19.8 

12.12 

19.8 

19.7 

22.87 

22.6 

19.9 

55.43 

30.3 

20.8 

62.83 

22.3 

20.8 

12.51 

19.6 

20.7 

23.15 

22.8 

20.9 

55.57 

30.0 

21.8 

63.17 

22.2 

21.8 

12.89 

19.8 

2t.7 

23.42 

23.0 

21.9 

55.73 

29.7 

22.8 

63.50 

22.0 

22.8 

13.26 

19.9 

22.7 

23.69 

23.2 

22.9 

55.91 

29.3 

23.8 

63.81 

21.9 

23.8 

13.62 

19.9 

23.7 

23.95 

23.4 

23.9 

56.09 

29.0 

24.8 

64.11 

21.8 

24.8 

13.97 

20.0 

24.7 

24.22 

23.6 

24.9 

56.28 

28.8 

25.8 

64.41 

21.7 

25.7 

14.30 

20.0 

25.7 

24.50 

23,7 

25.9 

56.46 

28.5 

26.8 

64.70 

21.5 

26.7 

14.62 

20.0 

26.7 

24.79 

23.9 

26.9 

56.64 

28.3 

27.8 

65.00 

21.4 

27.7 

14.95 

20.1 

27.7 

25.09 

24.1 

27.9 

56.82 

28.0 

28.8 

65.32 

21.2 

28.7 

15.30 

20.1 

28.7 

25.40 

24.3 

28.9 

56.99 

27.8 

29.8 

65.65 

21.0 

29.7 

15.67 

20.1 

29.7 

25.71 

24.5 

29.9 

57.15 

27.5 

30.8 

66.00 

20.9 

30.7 

16.05 

20.1 

30.6 

26.01 

24.7 

30.9 

57.31 

27.2 

31.8 

66.37 

20.7 

31.7 

16.44 

20.1 

31.6 

26.29 

25.0 

31.9 

57.48 

26.9 

32.8 

66.75 

20.6 

32.7 

16.84 

20.2 

326 

26.55 

25.3 
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6  URSiE  MIKORIS. 

1 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

i 

i 

1 

t 

MAY. 

JUNE. 

JULY. 

AUGUST. 

Mean 
Solar 
Date. 

i 
| 

Mean 
Solar 
Dare. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

1i    m 

18  10 

Mean 
Solar 
Date. 

RigM 
Ascen- 
sion. 

__    

h    m 

16  10 

Declina- 
tion 
North. 

Kight 
Ascen- 
sion. 

Declina- 
tion 
North. 

1           o         , 

+86  36 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

o         , 

+86  36 

b    m 

16  10 

+86°  36 

h    in 

j    18  10 

1 

+86  36 

1.6 

26.29 

25^0 

1.6 

8 

31.46 

33!9 

1.5 

30.76 

4&7 

1.4 

1 

24.43 

52.5 

3.6 

26.55 

25.3 

2.6 

31.50 

34.2 

2.5 

30.62 

44.0 

2.4 

24.17 

52.8 

3.6 

26.79 

25.6 

3.6 

31.53 

34.5 

3.5 

30.49 

44.2 

3.4 

23.91 

53.0 

4.6 

27.01 

25.8 

4.6 

31.56 

34.8 

4.5 

30.37 

44.5 

4.4 

23.64 

53.3 

i 

5.6 

27.21 

26.1 

5.6 

31.60 

35.1 

5.5 

30.26 

44.8 

5.4 

23.35 

53.5 

6.6 

27.40 

26.3 

6.6 

31.65 

35.4 

6.5 

30.14 

45.1 

6.4 

23.04 

53.8 

/.6 

27.59 

26.6 

7.6 

31.70 

35.7 

7.5 

30.02 

46.4 

7.4 

22.71 

54.1 

i      8.6 

I 

27.79 

26.8 

8.5 

31.76 

36.0 

8.5 

29.89 

45.8 

8.4 

22.37 

54.3 

1     9.6 

28.00 

27.0 

9.5 

31.82 

36.3 

9.5 

29.74 

46.1 

9.4 

22.02 

54.6 

!    10.6 

28.22 

27.2 

10.5 

31.87 

36.7 

10.5 

29.57 

46.5 

10.4 

21 .67 

54.8 

1    11.6 

28.46 

27.5 

11.5 

31.90 

37.0 

11.5 

29.38 

46.8 

11.4 

21.31 

55.0 

12.6 

i 

28.70 

27.7 

12.5 

31.91 

37.4 

12.5 

29.17 

47.1 

12.4 

20.96 

55.1 

;  13.6 

28.93 

28.0 

13.5 

31.90 

37.8 

13.4 

28.96 

47.5 

13.4 

20.63 

55.3 

;  14.6 

29.14 

28.3 

14.5 

31.88 

38.1 

14.4 

28.74 

47.7 

14.4 

20.32 

55.5 

15w6 

29.33 

28.6 

15.5 

31.84 

38.5 

15.4 

28.52 

48.0 

15.4 

20.02 

55.7 

16.6 

i 

29.49 

29.0 

16.5 

31.79 

38.6 

16.4 

28.31 

48.3 

16.4 

19.71 

55.8 

17.6 

29.64 

29.3 

17.5 

31.73 

39.1 

17.4 

28.12 

48.5 

17.3 

19.39 

56.0 

18.6 

29.78 

29.6 

18.5 

31.68 

39.4 

18.4 

27.94 

48.8 

18  3 

19.07 

56.3 

'    19.6 

29.90 

29.9 

19.5 

31.65 

39.7 

19.4 

27.76 

49.0 

19.3 

18.73 

56.5 

20.6 

30.01 

30.2 

20.5 

31.63 

40.0 

20.4 

27.58 

49.3 

20.3 

18.37 

56.7 

|    21.6 

30.13 

30.5 

21.5 

31.61 

40.3 

21.4 

27.39 

49.6 

21.3 

18.00 

56.9 

'    22.6 

30.26 

30.7 

22.5 

31.59 

40.6 

22.4 

27.18 

49.9 

22.3 

17.61 

57.1 

:    23.6 

30.4 1 

31.0 

23.5 

31.56 

41.0 

23.4 

26.95 

50.3 

23.3 

17.20 

57.3 

24.6 

30.56 

31.3 

24.5 

31.53 

41.3 

24.4 

26.70 

50.6 

24.3 

16.78 

57.4 

j    25.6 

30.72 

31.5 

25.5 

31.48 

41.7 

25.4 

26.43 

50.9 

25.3 

16.37 

57.5 

26.6 

30.88 

31.8 

26.5 

31.41 

42.0 

26.4 

26.14 

51.2 

26.3 

15.97 

57.6 

:    27.6 

31.03 

32.2 

27.5 

31.31 

42.4 

27.4 

25.84 

51.4 

27.3 

15.59 

57.8 

;    28.6 

31.16 

32.5 

28.5 

31.19 

42.7 

28.4 

25.54 

51.7 

28.3 

15.22 

57.9 

!    29.6 

31.27 

32.9 

29.5 

31.05 

43.1 

29.4 

25.25 

51.9 

29.3 

14.85 

58.0 

30.6  : 

31.35 

33.2 

30.6 

30.91 

43.4 

30.4 

24.97 

52.1 

30.3 

14.49 

58.1 

31.6  ; 

31.41 

33.6 

31.5 

30.76 

43.7 

31.4 

24.70 

52.3 

31.3 

14.13 

58.3 

i    32.6  : 

i 

i               1 

31.46 

i 

33.9 

32.5 

30.62 

44.0 

32.4 

24.43 

52.5 

32.3 

13.76 

58.4 
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1 

1 

6  UR&£  MINORIS. 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON 

.    i 

- 

SEPTEMBER. 

OCTOBER. 

NOVEMBER. 

DECEMBER.   , 

Mean 

Solar 
Date. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

i 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion, 

Decliu*-  1 

tioo     i 

Aorta.    . 

i 

h    m 

18  10 

+86°  36 

h    m 

18    9 

+86  36 

h    m 

18    9 

+86°  36 

h    m 

18    9 

j 

+86  36 

1.3 

13.76 

5&4 

1.2 

61.23 

60^2 

1.1 

48.61 

67.1 

1.1 

s 
39.62 

5()!o 

2.3 

13.37 

58.6 

2.2 

60.78 

60.2 

2.1 

48.23 

66.9 

2.1 

39.43 

49.6 

3.3 

12.96 

58.7 

3.2 

60.32 

60.1 

3.1 

47.87 

56.7 

3.1 

39.26 

49.3  ! 

43 

12.54 

DO.«7 

4.2 

59.86 

60.1 

4.1 

47.52 

56.5 

4.1 

39.09 

49.0 

5.3 

12.11 

59.0 

5.2 

59.41 

60.1 

5.1 

47.20 

56.3 

5.0 

38.93 

48.8 

6.3 

11.67 

59.1 

6.2 

58.96 

%£9t*f 

6.1 

46.89 

56.1 

6.0 

38.77 

48.5 

7.3 

11.23 

59.2 

7.2 

58.57 

59.9 

7.1 

46.59 

55.9 

7.0 

38.60 

48.2 

6.3 

10.80 

59.3 

8.2 

56.17 

59.8 

8.1 

46.29 

55.7 

8.0 

38.42 

48.0 

9.3 

10.38 

59.3 

9.2 

57.78 

59.7 

9.1 

45.97 

55.5 

9.0 

38.23 

47.7 

10.3 

9.98 

59.4 

10.2 

57.40 

59.6 

10.1 

45.64 

55.3 

10.0 

38.03 

47.4 

11.3 

9.60 

59.4 

11.2 

57.02 

59.6 

ll.l 

45.30 

55.2 

11.0 

37.83 

47.1 

12.3 

9.23 

59.5 

12.2 

56.63 

•     59.5 

12.1 

44.95 

55.0 

12.0 

37.65 

; 

46.7  j 

13.3 

8.85 

59.6 

13.2 

56.23 

59.5 

13.1 

44.59 

54.8 

13.0 

37.49 

46.4 

14.3 

8.47 

59.6 

14.2 

55.82 

59.4 

14.1 

44.24 

54.5 

14.0 

37.34 

46.0 

15.3 

8.07 

59.7 

15.2 

55.40 

59.4 

15.1 

43.90 

54.3 

15.0 

37.21 

45.7 

10.3 

7.66 

59.8 

16.2 

54.96 

«)9.o 

16.1 

43.57 

54.0 

16.0 

37.11 

46.3 

17.3 

7.23 

59.9 

17.2 

54.51 

59.2 

17.1 

43.26 

53.7 

17.0 

37.02 

45.0 

18.3 

6.79 

60.0 

18.2 

54.07 

59.1 

18.1 

42.98 

53.4 

18.0 

36.94 

44.7 

19.3 

6.33 

60.1 

19.2 

63.65 

58.9 

19.1 

42.72 

53.2 

19.0 

36.86 

44.4 

20.3 

5.87 

60.1 

20.2 

53.24 

58.8 

20.1 

42.46 

52.9 

20.0 

36.78  ' 

i 

44.1 

i 
! 
|   21.3 

5.41 

60.1 

21.2 

52.84 

58.6 

21.1 

42.21 

52.7 

21.0 

36.70 

43.8  ; 

!    22.3 

4.96 

60.1 

22.2 

52.45 

Oo.O 

22.1 

41.96 

02.4 

22.0 

36.60  ! 

43.5 

23.2 

4.52 

60.1 

23.2 

52.08 

58.3 

23.1 

41.70 

52.2 

23.0 

36.49 

43.2 

24.2 

4.10 

60.1 

24.2 

51.72 

58.2 

24.1 

41.43 

52.0 

24.0 

36.39  i 

i 

42.9 

• 
25.2 

3.70 

60.1 

25.2 

51.35 

58.1 

25.1 

41.15 

51.7 

25.0 

1 
i 

36.30 

42.5 

26.2 

3.31 

60.1 

26.2 

50.98 

58.0 

26.1 

40.87 

51.5 

26.0 

36.92 

42.2 

27.2 

2.92 

60.1 

27.2 

50.60 

57.9 

27.1 

40.60 

51.2 

27.0 

36.16 

41.8 

28.2 

1 

2.52 

60.1 

28.2 

50.20 

57.8 

28.1 

40.33 

50.9 

28  0 

36.13  1 

i 

41.4 

f 

i 
i 

29.2 

2.11 

60.1 

29.2 

49.80 

57.6 

29.1 

40.07 

50.6 

29.0 

i 

36.12 

1 

41.0 

30.2 

1.08 

60.1 

30.2 

49.40 

57.5 

30.1 

39.83 

50.3 

30.0 

36.12 

40.7 

31.2 

1.23 

60.2 

31.1 

49.00 

57.3 

31.1 

39.62 

50.0 

31.0 

36.14   : 

40.3 

32.2 

0.78 

60.2 

32.1 

48.61 

67.1 

32.1 

39.43 

49.6 

32.0 

36.17  j 

1 

40.0 

1 

■ 

i 
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\  uRaas  MINORIS. 

APPARENT  PLACE8  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

JANUARY. 

FEBRUARY. 

i 
1 

MARCH. 

APRIL. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North, 

Right 
Ascen- 
sion. 

Declina- 
tion 
North, 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

h     m 

19  40 

+8856 

h    m 

19  40 

+88°  56 

h     no 

19  40 

+88°  56 

h    in 

19  41 

+88  56 

1.1 

8 

39.80 

65.8 

1.0 

8 

35.51 

55.9 

1.9 

8 

51.42 

II 

48.1 

1.8 

23.20 

43.5 

2.1 

39.36 

65.6 

2.0 

35.68 

55.7 

2.9 

52.24 

47.8 

2.8 

24.49 

43.4 

3.1 

38.80 

65.3 

3.0 

35.92 

55.4 

3.9 

53.14 

47.5 

3.8 

25.76 

43.4 

4.0 

38.24 

65.0 

4.0 

36.23 

55.1 

4.9 

54.11 

47.3 

4.8 

27.01 

43.4 

5.0 

37.71 

64.7 

5.0 

36.62 

54.8 

5.9 

55.13 

47.0 

5.8 

28.21 

43.4 

6.0 

37.24 

64.4 

6.0 

37.08 

54.4 

6.9 

56.17 

46.8 

6.8 

29.35 

43.4 

7.0 

36.84 

64.0 

7.0 

37.60 

54.1 

7.9 

57.21 

46.7 

7.8 

30.44 

43.4 

8.0 

36.55 

63.7 

8.0 

38.14 

53.8 

8.9 

58.22 

46.5 

8.8 

31.48 

43.4 

9.0 

36.35 

63.3 

8.9 

38.67 

53.5 

9.9 

59.19 

46.4 

9.8 

32.49 

43.4 

10.0 

36.21 

630 

9.9 

39.16 

53.3 

10.9 

60.12 

46.2 

10.8 

33.52 

43.4 

11.0 

36.10 

62.7 

10.9 

39.62 

53.0 

11.9 

61.00 

46.1 

11.8 

34.57 

43.4 

12.0 

35.98 

62.4 

11.9 

40.04 

52.8 

12.9 

61.85 

45.9 

12.8 

35.67 

43.4 

J  3.0 

35  83 

62.1 

12.9 

40.43 

52.5 

13.9 

62.70 

45.7 

13.8 

36.82 

43.3 

14.0 

35.66 

61.8 

13.9 

40.81 

52.2 

14.9 

63.57 

45.5 

14.8 

38.03 

43.3 

15.0 

35.45 

61.5 

14.9 

41.20 

51.9 

15.9 

64.48 

45.4 

15.8 

39.27 

43.4 

16.0 

35.21 

61.2 

15.9 

41.64 

■ 

51.6 

16.9 

65.46 

45.2 

16.8 

40.52 

43.4 

17.0 

34.95 

60.9 

16.9 

42.15 

51.3 

17.8 

66.53 

45.0 

17.8 

41.79 

43.5 

18.0 

34.68 

60.6 

17.9 

42.74 

51.0 

18.8 

67.65 

44.8 

18.8 

43.01 

43.5 

10.0 

34.45 

60.2 

18.9 

43.41 

50.7 

19.8 

68.82 

44.7 

19.8 

44.16 

43.6 

20.0 

34.28 

59.9 

19.9 

44.14 

50.4 

20.8 

70.01 

44.6 

20.8 

45.25 

43.7 

21.0 

1 

34.19 

59.5 

20.9 

44.93 

50.1 

21.8 

71.19 

44.5 

21.8 

46.29 

43.8 

|    22.0 

34.19 

59.2 

21.9 

45.72 

49.9 

22.8 

72.32 

44.4 

22.8 

47.30 

43,9 

,    23.0 

34.27 

58.8 

22.9 

46.50 

49.6 

23.8 

73.41 

44.3 

23.7 

48.30 

44.0 

1    24.0 

34.42 

OO.O 

23.9 

47.25 

49.4 

24.8 

74.45 

44.3 

24.7 

49.31 

44.0 

i    25.0 

34.61 

58.2 

24.9 

47.96 

49.2 

25.8 

75.45 

44.2 

25.7 

50.35 

44.1 

,    26.0 

34.80 

57.9 

25.9 

48.64 

49.0 

26.6 

76.43 

44.1 

26.7 

51.43 

44.2 

27.0 

34.97 

57.6 

26.9 

49.31 

48.8 

27.8 

77.43 

44.0 

27.7 

52.58 

44.2 

1    28.0 

36.11 

57.3 

27.9 

49.98 

48.6 

28.8 

78.47 

43.9 

28.7 

53.78 

44.3 

29.0 

35.22 

56.9 

28.1) 

50.67 

46.3 

29.8 

79.56 

43.8 

29.7 

55.00 

44.4 

1    30.0 

35.31 

56.6 

29.9 

51.42 

48.1 

30.8 

80.72 

43.7 

30.7 

56.21 

44.5 

31.0 

35.40 

56.2 

30.9 

52.24 

47.8 

31.8 

81.94 

43.6 

31.7 

57.39 

44.7 

32.0 

35.51 

55.9 

31.9 

53.14 

47.5 

32  8 

83.20 

43.5 

32.7 

58.52 

44.8 
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1 

1 

X  UH&E  MINORIS. 

APPARENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON, 

MAY. 

JUNE. 

JULY. 

1 
AUGUST.       J 

Mean 
Solar 
Date. 

Mean 
8olar 
Date. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

, 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Decliua-  ! 

tlon      ! 

North.    | 

h     m 

19  41 

+88°  56 

h    m 

19  42 

+88  56 

h     m 

19  42 

+88  57 

Ii     m 

19  42 

+88°  57 

1.7 

8 

57.39 

44.7 

1.6 

8 

24.41 

5J.1 

1.6 

a 
35.16 

0.3 

1.5 

8 

28.0J 

10.6 

2.7 

58.52 

44.8 

2.6 

24.92 

51.4 

2.6 

35.13 

0.6 

2.5 

27.56 

10.9 

3.7 

59.58 

45.0 

3.6 

25.40 

51.6 

3.5 

35.11 

0.9 

3.5 

27.12 

11.3  ; 

4.7 

60.56 

45.2 

4.6 

25.87 

51.9 

4.5 

35.12 

1.2 

4.5 

26.67 

11.6 

5.7 

61.48 

45.4 

5.6 

26.36 

52.2 

5.5 

35.18 

1.5 

5.6 

26.18 

11.9  ! 

6.7 

62.36 

45.5 

6.6 

26.89 

52.4 

6.5 

35.27 

1.9 

6.5 

25.63 

12.3 

7.7 

63.23 

45.7 

7.6 

27.46 

52.6 

7.5 

35.37 

2.2 

7.5 

25.01 

12.6 

8.7 

64.11 

45.8 

8.6 

28.06 

52.9 

8.5 

35.44 

2.6 

8.5 

24.31 

13.0 

9.7 

65.01 

45.9 

9.6 

28.68 

53.3 

9.5 

35.45 

2.9 

9.5 

23.55 

13.3 

10.7 

65.95 

461 

10.6 

29.30 

53.5 

10.5 

36.39 

3.3 

10.5 

22.76 

13.6 

11.7 

66.95 

46.2 

11.6 

29.88 

53.8 

11.5 

35.25 

3.7 

11.4 

21.95 

13.9 

18.7 

67.98 

46.4 

12.6 

30.40 

54.1 

12.6 

35.05 

4.0 

12.4 

21.15 

14.2 

13.7 

69.03 

46.6 

13.6 

30.84 

54.5 

13.5 

34.79 

4.4 

13.4 

20.39 

14.5 

14.7 

70.07 

46.8 

14.6 

31.21 

54.8 

14.5 

34.49 

4.7 

14.4 

19.67 

14.7 

15.7 

71.08 

47.0 

15.6 

31.52 

55.1 

16.5 

34.19 

5.1 

15.4 

18.99 

15.0 

16.7 

72.01 

47.2 

16.6 

31.78 

55.5 

16.5 

33.92 

5.4 

16.4 

18.34 

15.3 

17.7 

72.88 

47.5 

17.6 

32.01 

55.8 

17.5 

33.69 

5.7 

17.4 

17.71 

15.6 

18.7 

73.69 

47.7 

I8.G 

32.26 

56.1 

18.5 

33.49 

6.0 

18.4 

17.05 

15.9 

10.7 

74.44 

47.9 

19.6 

32.54 

56.3 

19.5 

33.31 

6.3 

19.4 

16.34 

16.2 

20.7 

75.15 

48.2 

20.6 

32.85 

56.6 

20.5 

33.15 

<>.o 

20.4 

15.55 

16.5 

21.7 

75.86 

48.4 

21.6 

33.20 

56.9 

21.5 

33.00 

6.9 

21.4 

14.69 

16.8 

22.7 

76.59 

48.6 

22.6 

33.58 

57.2 

22.5 

32.81 

7.3 

22.4 

13.76 

17.2 

23.7 

77.36 

48.8 

23.6 

33.97 

57.5 

23.5 

32.56 

7.6 

23.4 

12.75 

17.5 

24.7 

78.17 

49.0 

24.6 

34.35 

57.8 

24.5 

32.22 

8.0 

24.4 

11.72 

17.7 

25.7 

79.03 

49.2 

25.6 

34.69 

58.2 

25.5 

31.80 

8.4 

25.4 

10.67 

18.0 

26.7 

79.91 

49.4 

26.6 

34.95 

58.5 

26.5 

31.31 

8.8 

26.4 

9.63 

18.2 

27.7 

80.79 

49.6 

27.6 

35.12 

58.9 

27.5 

30.76 

9.1 

27.4 

8.63 

18.5  , 

28.7 

81.65 

49.9 

28.6 

35.20 

59.3 

28.5 

30.18 

9.4 

28.4 

7.68 

18.7  j 

1 

29.6 

82.46 

50.2 

29.6 

35.23 

59.6 

29.5 

29.59 

9.7 

29.4 

6.77 

i 
18.9 

30.6 

83.18 

50.5 

30.6 

35.21 

60.0 

30.5 

29.02 

10.0 

30.4 

5.88 

19.2 

31.6 

83.84 

50.8 

31.6 

35.16 

60.3 

31.5 

28.50 

10.3 

31.4 

5.00 

19.5 

32.6 

84.41 

51.1 

32.6 

35.13 

60.6 

32.5 

28.01 

10.6 

32.4 

4.09 

19.7 
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1 

X  UR&£  MINORIS. 

1 

1 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

SEPTEMBER. 

OCTOBER. 

NOVEMBER. 

DECEMBER. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

• 

Mean 
Solar 
Date. 

Bight 
Ascen- 
sion. 

Declina- 
tion 
North. 

Bight 
Ascen- 
sion. 

Declina- 
tion 
North. 

Bight 
Ascen- 
sion. 

Declina- 
tion 
North. 

Bight 
Ascen- 
sion. 

Declina- 
tion 
North. 

h    m 

19  41 

+88°  57 

h    m 

19  40 

+88  57 

h    m 

19  40 

+S8  57 

h    m 

19  39 

+88  57 

1.4 

64.09 

1&7 

1.3 

88.64 

2&6 

1.2 

6 

46.25 

2^3 

1.1 

s 
68.99 

244 

2.4 

63.13 

20.0 

2.3 

87.26 

25.8 

2.2 

44.81 

27.2 

2.1 

67.97 

23.8 

3.4 

62.11 

20.3 

3.3 

85.83 

26.0 

3.2 

43.43 

27.2 

3.1 

67.02 

23.5 

44 

61.02 

20.6 

4.3 

o4.oo 

i 

26.1 

4.2 

42.10 

27.1 

4.1 

66.12 

23.3 

5.4 

59.87 

20.8 

5.3 

82.93 

26.2 

5.2 

40.83 

27.0 

5.1 

65.24 

23.1 

6.4 

58.67 

21.1 

6.3 

61.50 

26.3 

6.2 

39.62 

26.9 

6.1 

64.36 

22.9 

7.4 

57.45 

21.3 

7.3 

80.12 

26.3 

7.2 

36.45 

26.8 

7.1 

63.46 

22.8 

8.4 

56.24 

21.5 

8.3 

78.81 

26.4 

8.2 

37.28 

26.8 

8.1 

62.52 

22.6 

9.4 

55.07 

21.7 

9.3 

77.56 

26.4 

9.2 

36.09 

26.8 

9.1 

61.53 

22.4 

10.4 

53.95 

21.9 

10.3 

76.35 

26.5 

10.2 

34.86 

26.7 

10.1 

60.50 

22.2 

11.4 

52.87 

22.1 

11.3 

75.16 

26.6 

11.2 

33.57 

26.7 

11.1 

59.45 

22.0 

12.4 

51.63 

22.3 

12.3 

73.95 

26.7 

12.2 

32.22 

26.6 

19.1 

58.41 

21.7 

13.4 

50.82 

22.5 

13.3 

72.68 

26.8 

13.2 

30.63 

26.6 

13.1 

57.39 

21.5 

14.4 

49.80 

22.7 

14.3 

71.35 

26.9 

14.2 

29.42 

26.5 

14.1 

56.43 

21.2 

15.4 

48.75 

22.9 

15.3 

69.97 

27.0 

15.2 

28.01 

26.4 

15.1 

55.54 

20.9 

16.3 

47.64 

23.1 

16.3 

66.52 

27.1 

16.2 

26.63 

26.2 

16.1 

54.74 

20.7 

!    17.3 

46.46 

23.4 

17.3 

67.02 

27.1 

17.2 

25.32 

26.1 

17.1 

54.01 

20.4 

18.3 

45.21 

23.6 

18.3 

65.50 

27.2 

18.2 

24.06 

25.9 

18.1 

53.33 

20.1 

19.3 

43.89 

23.8 

19.3 

64.00 

27.2 

19.2 

22.91 

25.8 

19.1 

52.68 

19.9 

90.3 

42.54 

24.0 

20.3 

62.53 

27.2 

20.2 

21.79 

25.6 

20.1 

52.02 

19.6 

21.3 

41.17 

24.1 

21.2 

61.12 

27.2 

21.2 

20.70 

25.5 

21.1 

61.34 

19.4 

22.3 

39.81 

24.3 

22.2 

59.77 

27.2 

22.2 

19.63 

25.4 

22.1 

50.63 

19.2 

23.3 

38.47 

24.5 

23.2 

58.47 

27.2 

23.2 

16.63 

25.3 

23.1 

49.88 

18.9 

!    24.3 

37.19 

24.6 

24.2 

57.21 

27.2 

24.2 

17.39 

25.2 

24.1 

49.11 

18.7 

25.3 

35.97 

24.7 

25.2 

55.96 

27.2 

25.2 

16.20 

25.1 

25.1 

48.33 

18.4 

26.3 

34.78 

24.8 

26.2 

54.70 

27.2 

26.2 

14.98 

24.9 

26.1 

47.58 

18.2 

27.3 

33.61 

25.0 

27.2 

53.40 

27.3 

27.2 

13.73 

24.8 

27.1 

46.88 

17.9 

28.3 

l     32.43 

1 

25.1 

26.2 

52.05 

27.3 

28.2 

12.48 

24.6 

28.1 

46.26 

17.5 

29.3 

31.22 

25.3 

29.2 

50.64 

27.3 

29.1 

11.26 

24.4 

29.1 

45.72 

17.2 

30.3 

29.96 

25.5 

30.2 

49.19 

27.3 

30.1 

10.09 

24.2 

30.1 

45.25 

16.9 

31.3 

28.64 

25.6 

31.2 

47.72 

27.3 

31.1 

8.99 

24.0 

31.1 

44.85 

16.6 

32.3 

27.26 

25.8 

32.2 

46.25 

27.3 

32.1 

7.97 

23.6 

32.1 

44.50 

16.2 
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APPABENT  PLACES  FOE  THE  UPPEE  TRANSIT  AT  WASHINGTON. 


ilean 
SoUr 
Date. 


pec.  30.3) 

Jon.     9.2 

19.2 

29.2 

Feb.    8.  J 

18.1 
28.1 
Mar.  10.0 
20.0 
30.0 

Apr.  9.0 
J  9.0 
28.9 

May  8.9 
18.9 

28.8 

June    7.8 

J  7.8 

27.7 

July    7.7 

17.7 
27.7 
Aug.  6.6 
16.6 
26.6 

Sept.  5.6 
J5.5 
25.5 

Oct.  5  5 
15.4 

25.4 

Not.    4.4 

14.4 

24.3 


a  Andromeda. 


B'ght 
Ascension. 


Dec. 


4.3 
14.3 
24.3 
34.2 


h     m 

0    2 


18.32  -.14 

18.19  .14 

18.05  .13 

17.93  .11 

17.83  .09 

17.75  .06 

17.71  -.03 

17.70  +.01 

17.73  .05 

17.80  .10 

17.93  .15 

18.10  .19 
18.31  .23 
18.56  .97 

18.84  .30 

19.16  .33 

19.49  .34 
19.83  .34 

20.17  .34 

20.50  .33 

20.82  .30 

21.11  .28 
21.37  .94 
21.60  .Si 
21.79  .17 

21.93  .13 

22.04  .09 

22.10  .05 
22.13 +.01 


Declination 
North, 


+28  26 


i> 


34.9  -0.8 

34.0  l.l 
32.8  1.3 
31.3  1.5 

29.8  1.6 

28.1  1.7 
26.5  1.6 
24  9  1.5 

23.5  1.3 

22.2  l.l 

21.3  0.8 

20.7  -0.4 

20.4  o.o 

20.6  +0.3 

21.1  0.7 

22.0  l.l 

23.3  1.4 

24.9  1.8 

26.8  3.0 

28.9  9.9 

31.2  9.4 
33.6  9.5 

36.1  9.5 
38.6  9.5 
41.0  9.4 

43.4  9.3 
45.6  9.1 
47.6  1.9 
49.4  1.7 

22.12  -.03      51.0    1.5 


22.08  .05 

22.02  .08 

21.92  .10 

21.81  .19 

21.69  .13 

21.55  .14 

21.41  .14 

21.27  -.14 


y  Pegasi. 
(Algenib.) 


Bight 
Ascension. 


52.3  1.9 

53.4  0.9 
54.2    0.6 

54.6  +0.3 

54.7  0.0 
54.6  -0.4 
54.0  0.7 
53.2  -0.9 


h     m 

0    7 


0.53  -.19 
0.41  .19 
0.30  .11 
0.20  .10 
0.11     .08 

0.04  .05 
0.00  -.03 
0.00  +.01 
0.02  .05 
0.09    .09 


0.20 
0.35 
0.54 
0.77 
1.03 

1.32 
1.62 
1.94 
2.25 
2.57 

2.86 
3.14 
3.39 
3.61 
3.79 


.13 
.17 
.91 
.94 
.97 

.30 
.31 
.39 
.39 
.31 

.99 
.97 
.93 
.90 
.16 


3.94  .13 
4.04  .09 
4.11  .05 
4.14  +.09 
4.14  -.03 

4.11  .04 

4.06  .07 

3.98  .09 

3.89  .10 

3.78  .11 
3.67  .19 
3.55  .19 
3.43  -.19 


Declination 
North, 


+14  31 

49.0  -0.8 
48.2  0.9 
47.2    1.0 

46.2  1.1 

45.1  l.l 

44.1     1.0 

43.1  0.9 

42.3  0.8 

41.6  0.5 

41.2  -0.3 

41.0    0.0 

41.2  +0.3 

41.7  0.6 

42.4  0.9 

43.5  1.9 

44.9  1.5 
46.5    1.7 

48.3  1.9 

50.3  9  0 

52.4  9.1 

54.5  9.1 

56.6  9.1 

58.7  9.0 
60.7  1.9 

62.5  1.8 

64.2  1.6 

65.6  1.4 
66.9  l.l 
67.9  0.9 

68.7  0.7 

69.3  0.5 

69.6  +0.9 

69.8  0.0 

69.7  -0.2 

69.4  0.4 

68.9  0.6 
68.3    0.7 

67.5  -0.9 


/?Hydri. 


Bight 
Ascension. 


h        m 

0     19 


30.81  -.96 
29.87  .91 
29.00  .83 
28.21  .74 
27.52    .63 

26.95  .50 
26.52  .36 
26.23  .91 
26.10  -.06 
26.12  +.10 


26.30 
26.64 
27.13 
27.76 
28.52 


.96 
.49 
.56 
.70 


29.39  .99 

30.36  l.oo 

31.39  1.06 
32.46  1.08 
33.55  1.08 

34.62  1.05 
35.64  .98 
36.58  .89 

37.40  .76 
38.10  .69 

38.63  .45 
38.99  .96 
39.16  +.08 
39.14  -.19 
38.93  .30 

38.54  .47 

37.98  .63 

37.29  .75 

36.48  .86 

35.58  .99 

34.63  .98 

33.67  .98 

32.71  -.93 


Declination 


-77  54 


// 


82.1  +0.7 

81.1  1.3 

79.5  1.9 

77.3  9.4 
74.7    9.8 

71.7    8.9 

68.4  3.5 
64.7    3.7 

61.0  3.8 

57.2  3.8 

53.4  3.6 

49.7  3.6 

46.2  3.4 

42.9  8.1 

39.9  9.8 

37.4  9.4 
35.2    1.9 

33.6  1.4 

32.5  0.8 
31.9+0.3 

31.9-0.3 

32.6  0.9 

33.7  1.4 

35.4  1.9 

37.5  9.3 

40.1  9.7 
42.9  3.0 
45.9    3.1 

49.0  3.1 

52.1  3.0 

55.0  9.8 

57.7  9.5 

59.9  9.0 

61.7  1.5 

62.9    0.9 

63.6  -0.3 
63.6  +0.3 
63.0  +0.9 


12  Ceti. 


Bight 
Ascension. 


h     m 

0  24 


1.92  -.12 
1.80  .19 
1.69  .11 
1.58  .10 
1.49    .08 

1.42  .06 
1.37    .04 

1 .34  -.01 

1 .35  +.03 
1.40    .07 


1.49 
1.61 
1.78 
1.98 
2.22 

2.49 
2.78 
3.08 
3.39 
3.70 

4.00 
4.28 
4.53 
4.76 
4.96 


.11 
.15 
.19 
.29 
.95 

.98 
.80 
.31 
.31 
.30 

.99 
.97 
.94 
.91 

.18 


5.11  .14 
5.23  .10 
5.31  .07 
5.36  +.03 
5.38    .00 

5.36  -.03 
5.31  .05 
5.25  .07 
5.17    .09 

5.07  .10 
4.96  .11 
4.85  .11 
4.73  -.10 


Declination 
South. 


o        / 

-4  36 


30.9  -0.7 
31.5  0.6 
32.1    03 

32.5  0.4 
32.8-0.2 

32.9  0.0 
32.9  +0.9 

32.6  0.4 

32.1  0.6 
31.4    0.9 

30.4  l.l 

29.2  1.3 

27.7  1.5 

26.1  1.7 

24.3  1.9 

22.3  9.0 

20.3  9.0 

18.3  9.0 

16.2  9.0 

14.3  1.9 

12.5  1.7 
10.9    1.& 

9.4    1.3 

8.2  l.l 

7.3  0.8 

6.7    03 

6.3  +0.9 
6.2    0.0 

6.4  -0.9 
6.7    0.4 

7.2  0.6 

7.9  0.7 

8.7  0.8 

9.5  0.8 

10.3  0.8 
11.2  0.8 
11.9  0.8 
12.7  -07 
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1 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

a 

Casaiopee. 

ft  Ceti. 

21 

Cassiopea. 

£ 

Piscium. 

Mean 
Solar 
Date. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
South. 

Right 
Asocnatan. 

Declination 
North. 

Right 
Ascension. 

Declination 
North. 

h      m 

0  33 

+55  53 

h     m 

0  37 

0            / 

-18  37 

h     in 

0  37 

+74  20' 

h     m 

0  56 

O             ' 

+7  15 

(Dec.  30.3) 

8 

50.56  ■ 

-.98 

45.7  -0.9 

40.89- 

-.13 

66.6  -0.6 

8 

54.68- 

-.69 

59.1 

+0.9 

8 

50.35- 

-.19 

22.8  -0.7 

Jan.     0.8 

50.28 

.28 

45.3 

0.7 

40.76 

.13 

67.1 

0.4 

53.98 

.70 

59.0  -0.4 

50.23 

.19 

22.1    0.7 

19.2 

50.00 

.97 

44.3 

1.9 

40.63 

.13 

67.3-0.1 

53.29 

.68 

58.4 

1.0 

50.11 

.19 

21.3    0.7 

29.2 

49.73 

.95 

42.9 

1.6 

40.51 

.19 

67.4+0.1 

52.64 

.63 

57.1 

1.5 

49.99 

.19 

20.6    0.7 

Feb.    8.1 

49.49 

.53 

41.1 

9.0 

40.40 

.10 

67.1 

0.4 

52.04 

.56 

55.4 

3.0 

49.88 

.11 

19.9    0.7 

18.1 

49.28 

.18 

38.9 

9.3 

40.30 

.08 

66.6 

0.7 

51.52 

.46 

53.1 

9.4 

49.78 

.09 

19.2    0.6 

28.1 

49.13 

.13 

36.5 

9.5 

40.24 

.06 

65.8 

0.9 

51.12 

.34 

50.5 

9.7 

49.70 

.07 

18  7    0.5 

Mar.  10.1 

49.03- 

-.07 

34.0 

9.6 

40.19  • 

-.03 

64.7 

1.9 

50.84 

.91 

47.7 

9.9 

49.64- 

-.04 

18.3    0.3 

20.0 

49.00 

.00 

31.4 

9.6 

40.19  +.01 

63.4 

1.4 

50.71  • 

-.06 

44.7 

3.0 

49.62 

.00 

18.1  -o.i 

30.0 

49.04  +.08 

28.9 

9.4 

40.22 

.05 

61.8 

1.7 

60.73  +.10 

41.6 

3.0 

49.64  +.04 

18.1  +o.i 

Apr.     9.0 

49.16 

.15 

26.5 

9.9 

40.28 

.09 

60.0 

1.9 

50.90 

.25 

38.7 

9.8 

49.70 

.08 

18.3    0.4 

19.0 

49.35 

.93 

24.5 

1.9 

40.40 

.13 

58.1 

9.1 

51.22 

.40 

36.0 

9.6 

49.79 

.19 

18.8    0.6 

(  .         28.9 

49.61 

.99 

228 

1.5 

40.55 

.17 

55.9 

9.9 

51.68 

.53 

33.6 

9.9 

49.94 

.16 

19.6    0.8 

Ma/    8.9 

49.93 

.35 

21.5 

1.1 

40.74 

.91 

53.7 

9.3 

52.27 

.65 

31.7 

1.8 

50.12 

.90 

20.6    l.l 

18.9 

60.31 

.40 

20.6 

0.6 

40.98 

.95 

51.3 

9.4 

52.97 

.75 

30.2 

1.3 

50.34 

.94 

21.8    1.4 

28.9 

50.74 

.44 

20.3  -0.1 

4124 

.98 

49.0 

9.3 

53.76 

.89 

29.1 

0.8 

50.59 

.97 

23.3    1.6 

June    7.8 

61.19 

.47 

20.4  +0.4 

41.53 

.30 

46.7 

9.3 

54.61 

.87 

28.6  -0.9 

50.87 

.99 

25.0    1.7 

17.8 

51.67 

.49 

21.1 

0.9 

41.83 

.31 

44.5 

9.1 

55.50 

.91 

28.7  +0.4 

51.17 

.30 

26.7    1.8 

27.8 

52.16 

.49 

22.2 

1.3 

42.15 

.39 

42.4 

9.0 

56.41 

.91 

29.4 

0.9 

51.48 

.31 

28.6    1.9 

July    7.7 

52.64 

.47 

23.7 

1.8 

42.47 

.39 

40.6 

1.7 

57.31 

.89 

30.5 

1.4 

51.79 

.31 

30.6    1.9 

17.7 

53.10 

.45 

25.7 

9.9 

42.78 

.31 

39.0 

1.4 

58.17 

.85 

32.2 

1.9 

52.10 

.30 

32.5    1.9 

27.7 

53.54 

.42 

28.0 

9.5 

43.07 

.99 

37.7 

1.1 

58.99 

.78 

34.3 

9.3 

52.39 

.98 

34.4    1.8 

Aug.    6.7 

53.94 

.38 

30.6 

9.8 

43.35 

.96 

36.7 

0.8 

59.74 

.71 

36.8 

9.7 

52.66 

.26 

36.1     1.7 

16.6 

54.30 

.33 

33.5 

3.0 

43.59 

.93 

36.1 

0.4 

60.40 

.69 

39.7 

3.0 

52.91 

.93 

37.7    1.5 

26.6 

54.60 

.98 

36.6 

3.1 

43.81 

.19 

35.8  +0.1 

60.98 

.59 

42.8 

3.3 

53.13 

.90 

39.2    1.3 

Sept.    5.6 

54.85 

.93 

39.7 

3.9 

43.96 

.16 

35.9  -0.3 

61.45 

.49 

46.2 

3.5 

53.32 

.17 

40.4    l.l 

15.5 

55.04 

.17 

42.9 

3.9 

44.12 

.13 

36.3 

0.6 

61.81 

.31 

49.8 

3.6 

53.47 

.14 

41.4    0.9 

25.5 

55.18 

.11 

46.1 

3.1 

44.22 

.08 

37.1 

0.9 

62.06 

.19 

53.4 

3.6 

53.59 

.10 

42.2    0.7 

Oct.     5.5 

5526  +.05 

49.2 

3.0 

44.28 

.04 

38.1 

1.1 

62.18  +.07 

57.0 

3.6 

53.67 

.07 

42.8    0.4 

15.5 

55.28 

.00 

52.2 

9.9 

44.30  +.01 

39.2 

1.3 

62.20  - 

-.05 

60.5 

3.5 

53.72 

.04 

43.1  +0.2 

25.4 

55.25 

-.08 

54.9 

9.6 

44.29- 

-.03 

40.5 

1.4 

62.00 

.16 

64.0 

3.3 

53.74  +.01 

43.2    0.0 

Nov.    4.4 

55.17 

.11 

57.4 

9.3 

44.24 

.06 

41.9 

1.4 

61.87 

.98 

67.1 

3.0 

53.73- 

-.09 

43.2  -0.1 

14.4 

55.04 

.15 

59.6 

9.0 

44.18 

.08 

43.3 

1.4 

61.54 

.38 

70.0 

9.7 

53.70 

.04 

42.9    0.3 

24.3 

54.87 

.19 

61.3 

1.6 

44.09 

.10 

44.7 

1.3 

61.11 

.48 

72.5 

9.3 

53.64 

.07 

42.6    0.4 

Dec.     4.3 

54.66 

.93 

62.7 

1.1 

43.99 

.11 

45.9 

1.9 

60.58 

.56 

74.5 

1.8 

53.56 

.08 

42.1    0.5 

14.3 

54.42 

.95 

63.6 

0.6 

43.87 

.19 

47.0 

1.0 

59.99 

.63 

76.0 

1.9 

53.47 

.10 

41.5    0.6 

24.3 

54.16 

.97 

63.9  +0.1 

43.74 

.13 

47.9 

0.8 

59.34 

.67 

77.0  +0.6 

53.36 

.11 

40.9    0.7 

34.2 

Oo.oO 

-.98 

63.8  -0.4 

43.61 

-.13 

48.6  -0.6 

58.65- 

-.70 

77.3 

0.0 

53.25- 

-.19 

40.2  -0.7 
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! 
i 

i 

/?  Andromeda. 

0i  Ceti. 

38 

Cassiopeee. 

n 

Pittcium.            | 

Mean 
Solar 
Date. 

Bight 
Aaoeoaion. 

Declination 

North. 

Eight 
Aseanafon. 

Declination 

Right 
Aaoension. 

Declination 
North. 

Bight 
Ascension. 

Declination 
North, 

h 
1 

m 

3 

o       , 

+34  59 

h 
1 

m 

18 

o          / 

-8  47 

h 
1 

ra 

22 

+69°  39' 

h 
1 

m 

25 

+14  44' 

(Dec.  30.3) 

8 

9.15- 

-.15 

66.0  -0.3 

s 
8.71- 

-.19 

33.1 

-0.7 

8 

30.85 

-.47 

46.8  +0.7 

A 

11.63- 

-.09 

21 .8  -04 

Jan.     9.3 

8.99 

.16 

56.6    0.6 

8.59 

.19 

33.9 

0.6 

30.36 

.50 

47.2  +0.1 

11.51 

.12 

21.2    0.7 

19.9 

8.a3 

.17 

54.8    0.9 

8.46 

.13 

34.5 

0.5 

29.84 

.69 

47.0 

-0.5 

11.38 

.13 

20.5    0.8 

29.2 

8.66 

.16 

53.7    1.2 

8.33 

.13 

34.9 

0.3 

29.32 

.51 

46.3 

1.0 

11.24 

.13 

19.7    0.8 

Feb.     8.2 

8.51 

.15 

52.4    1.4 

8.21 

.12 

35.1  • 

-0.1 

28.83 

.47 

45.0 

1.5 

11.11 

.13 

18.9    0.8 

18.1 

8.37 

.13 

50.9    1.6 

8.09 

.11 

35.1  +0.1 

28.38 

.49 

43.2 

2.0 

10.99 

.11 

18.0    0.8 

28.1 

8.26 

.10 

49.2    1.7 

7.99 

.09 

34.9 

0.3 

27.99 

.35 

41.0 

2.4 

10.88 

.09 

17.2    0.8 

liar.  10.1 

8.17 

.06 

47.6    1.7 

7.92 

.06 

34.6 

0.6 

27.68 

.25 

38.5 

2.6 

10.80 

.07 

16.5    0.7 

20.1 

8.13  - 

-.02 

45.8    1.6 

7.87- 

-.03 

33.6 

0.8 

27.48 

.15 

35.8 

2.8 

10.75  - 

-.03 

15.9    0.5 

30.0 

8.14  +.03 

44.2    1.5 

7.86  +.01 

32.9 

1.1 

27.39- 

-.03 

33.0 

2.8 

10.74  +-.01 

15.4    0.4 

Apr.    9.0 

8.20 

.06 

42.8    1.3 

7.89 

.05 

31.7 

1.3 

27.42  +-.09 

30.1 

2.8 

10.77 

.05 

15.2  -0.1 

19.0 

8.31 

.14 

41.7    1.0 

7.96 

.09 

30.3 

1.5 

27.67 

.21 

27.4 

2.6 

10.84 

.10 

15.1  +0.1 

29.0 

6.48 

.19 

40.8    0.7 

6.08 

.14 

28.7 

1.7 

27.83 

.82 

24.9 

2.3 

10.97 

.14 

15.4    0.4 

May    8.9 

8.69 

.84 

40.3  -0.3 

8.24 

.18 

26.9 

1.9 

28.22 

.43 

22.7 

2.0 

11.13 

.18 

15.9    0.6 

18.9 

8.95 

.96 

40.2    0.0 

8.43 

.21 

25.0 

9.0 

28.70 

.52 

20.9 

1.6 

11.34 

.29 

16.7    0.9 

28.9 

9.24 

.31 

40.4  +0.4 

8.66 

.95 

22.9 

2.1 

29.26 

.60 

19.6 

1.2 

11.58 

.26 

17.7    1.8 

June    7.8 

9.57 

•  494 

41.0    0.8 

8  92 

.27 

20.8 

9.1 

29.90 

.66 

15.7 

0.7 

11.85 

.28 

19.0     1.4 

17.8 

9.92 

.35 

42.0    1.1 

9.21 

.29 

18.7 

9.1 

30.59 

.71 

18.3  -0.1 

12.14 

.30 

20.5    1.6 

27.8 

10  28 

.36 

43.3    1.4 

9.51 

.30 

16.6 

9.0 

31.31 

.73 

18.4  +0.4 

12.46 

.31 

22.1     1.7 

July    7.8 

10.64 

.36 

44.9    1.7 

9.82 

.31 

14.6 

1.9 

32.05 

.73 

19.1 

0.9 

12.77 

.32 

23.9    1.8 

17.7 

11.00 

.35 

46.8    9.0 

10.12 

.30 

12.8 

1.7 

32.78 

.79 

20.3 

1.4 

13.09 

.31 

25.7    1.9 

27.7 

11.34 

.33 

48.8    2.1 

10.42 

.29 

11.2 

1.5 

33.49 

.69 

21.9 

1.8 

13.40 

.30 

27.6    1.8 

Aug.    6.7 

11.66 

.31 

51.0    9.3 

10.70 

.27 

9.8 

1.9 

34.16 

.65 

23.9 

2.2 

13.69 

.28 

29.4    1.8 

16.6 

11.95 

.98 

53.4     9.4 

10.96 

.25 

8.7 

0.9 

34.79 

.60 

26.3 

2.6 

13.96 

.26 

31.2    1.7 

26.6 

12.21 

.84 

55.7    8.4 

11.20 

.29 

7.9 

0  6 

35.36 

.54 

29.0 

9.9 

14.20 

.23 

32.8    J. 6 

Sept.   6.6 

12.43 

.30 

58.1     9.4 

11.40 

.19 

7.5  +0.3 

35.85 

.46 

32.0 

3.1 

14.42 

.20 

34.4     1.4 

16.6 

12.62 

.16 

60.5    9.3 

11.57 

.15 

7.3 

0.0 

36.27 

.38 

35.2 

3.3 

14.60 

.17 

35.7    1.9 

26.5 

12.76 

.13 

62.7    9.9 

11.71 

.19 

7.6  -0.3 

36.61 

.29 

38.5 

3.4 

14.75 

.13 

36.8    1.1 

Oct.     6.5 

12.86 

.08 

64.8    9.0 

11.80 

,08 

7.9 

0.6 

36.86 

.21 

41.9 

3.4 

14.86 

.10 

37.8    0.9 

16.5 

12.93 

.05 

66.8     1.9 

11.87 

.05 

8.6 

0.8 

37.02 

.12 

45.3 

3.4 

14.95 

.07 

38.6    0.7 

26.5 

12.96  +.01 

68.5    1.6 

11.91  +.03 

9.4 

0.9 

37.10  +.09 

48.6 

3.3 

15.00 

.04 

39.1    0.5 

Not.    4.4 

12.96- 

-.09 

70.1     1.4 

11.91 

-.01 

10.5 

1.1 

37.07 

-07 

51.8 

3.1 

15.02 +.01 

39.5    0.3 

14.4 

12.92 

.05 

71.4     l.l 

11.89 

.04 

11.6 

1.1 

36.96 

.16 

54.7 

9.8 

15.01  • 

-.03 

39.6  +0.1 

24.4 

12.85 

.08 

72.4    0.9 

11.84 

.06 

12.7 

1.1 

36.76 

.94 

57.4 

2.5 

14.98 

.05 

39.6  -0.1 

Deo.    4.3 

12.76 

.10 

73.1    0.5 

11.77 

.08 

13.8 

1.1 

36.47 

.39 

59.7 

2.0 

14.92 

.07 

39.5    0.2' 

14.3 

12.64 

.13 

73.4  +0.9 

11.68 

.10 

14.9 

1.0 

36.12 

.39 

61.5 

1  6 

14.84 

.10 

39.2    0.4 

24.3 

12.51 

.15 

73.5  -4>.l 

11.57 

.11 

15.9 

0.9 

35.69 

.45 

62.8 

1.1 

14.74 

.11 

38.8    0.5 

34.3 

12.35 

-.16 

73.2  -0.4 

U.46< 

-.19 

16.8  -0.8 

35.22- 

-.50 

63.6  +0.5 

14.63  - 

-.19 

38.2  -0.6 
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APPAKENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

a  Eridani. 
(Achemar.) 

0 

Piscium. 

/?  Arietis. 

50 

Cassiopee. 

Sight 
Ascension. 

Declination 
South. 

Right 
Ascension. 

Declination 
North. 

Bight 
Ascension. 

Declination 
North. 

Right 
Asoension. 

Declination 
North. 

h 
1 

m 

33 

-57  49 

h 
1 

m 

39 

O            / 

+8  33 

h 
1 

m 

48 

+20 

13 

h 
1 

m 
53 

+71  50 

(Dec  30.3) 

8 

19.82 

-.33 

84.7  -0.7 

11.25 

-.10 

53.3  -0.7 

s 
8.99 

-.11 

59.6  -«.4 

s 
26.62 « 

-.60 

79.3  +1.1 

Jan.     9.3 

19.48 

.34 

85.2  -0.9 

11.14 

.19 

52.6 

0.7 

8.87 

.13 

59.2 

0.6 

26.10 

.65 

80.2  +0.5 

19.2 

19.14 

.34 

85.1 

+0.4 

11.01 

.13 

52.0 

0.7 

8.73 

.14 

56.5 

0.7 

25.52 

•5o 

80.5    0.0 

39.2 

18.80 

.33 

81.4 

0.9 

10.88 

.13 

51.2 

0.7 

8.59 

.14 

57.8 

0.8 

24.93 

.59 

80.2  -0.6 

Feb.    8.2 

18.47 

.31 

83.3 

1.4 

10.74 

.13 

50.6 

0.6 

8-44 

.14 

67.0 

0.9 

24.34 

.57 

79.3    l.i 

18.1 

18.17 

.98 

81.6 

1.9 

10.62 

.19 

50.0 

0.6 

8.31 

.13 

56.1 

0.9 

23.79 

.53 

77.9    1.6 

28.1 

17.91 

.95 

79.4 

9.3 

10.51 

.10 

49.4 

0.5 

8.18 

.19 

55.1 

0.9 

23.29 

.46 

76.0    9.1 

Mar.  10.1 

17.68 

.90 

76.9 

9.7 

10.42 

.08 

49.0 

0.3 

6.08 

.09 

54.2 

0.9 

32.67 

.37 

73.8    SU 

20.1 

17.51 

.14 

74.0 

3.0 

10.36  • 

-.04 

48.8  • 

-0.9 

8.00 

.05 

53.3 

0.8 

22.55 

.96 

71.2     9.7 

30.0 

17.40 

.08 

70.8 

3.3 

10.33 

.00 

48.6 

0.0 

7.97 

-.01 

52.6 

0.7 

22.36- 

-.13 

68.4    9.8 

Apr.    9.0 

17.35- 

-.01 

67.5 

3.4 

10.35  +.04 

48.8  +0.9 

7.98  +.03 

52.0 

0.5 

29.29 

.00 

65.6    i.8 

J  9.0 

17.37  +.06 

64.0 

3.5 

10.40 

.08 

49.1 

0.5 

8.03 

.08 

51.6  -0.3 

22.36  +.14 

62.8    9.7 

29.0 

17.46 

.13 

60.4 

5.5 

10.50 

.19 

49.6 

0.7 

8.13 

.19 

51.4 

0.0 

22.56 

.97 

60.1     9.6 

May    8.9 

17.62 

.90 

56.9 

3.5 

10.65 

.17 

50.5 

0.9 

8.28 

.17 

51.6  +6.3 

22.90 

.40 

57.6    9.3 

18.9 

17.85 

JW 

53.5 

3.3 

10.84 

.91 

51.5 

1.9 

8.47 

.91 

52.0 

0.5 

23.35 

.51 

55.5    1.9 

28.9 

18.14 

.39 

60.2 

3.1 

11.07 

.94 

52.8 

1.4 

8.70 

.95 

52.6 

0.8 

23.91 

.61 

53.8    1.5 

Jane    7.8 

18.49 

.37 

47.2 

9.8 

11.32 

.97 

54.3 

1.5 

8.97 

.96 

53.6 

1.1 

24.57 

.69 

52.5    1.1 

17.8 

18.88 

.41 

44.6 

9.5 

11.61 

.99 

55.9 

1.7 

9.26 

.30 

54.7 

1.3 

25.29 

.75 

51.7    0.6 

27.8 

19.31 

.44 

42.3 

9.0 

11.91 

.30 

57.6 

1.8 

9.57 

.39 

56.1 

1.5 

26.07 

.79 

51.4  -0.1 

July    7.8 

19.77 

.47 

40.5 

1.6 

12.21 

.31 

59.4 

1.8 

9.90 

.39 

57.6 

1.6 

26.87 

.81 

51.5  +0.4 

17.7 

20.24 

.47 

39.2 

0.5 

12.53 

.31 

61.3 

1.8 

10.22 

.39 

59.3 

1.7 

27.69 

.81 

52.2    0.9 

27.7 

20.71 

.46 

38.4  +0.5 

12.83 

.30 

63.1 

1.8 

10.54 

.31 

61.1 

1.8 

28.50 

.80 

53.3    1.4 

Aug.    6.7 

21.16 

.44 

38.3 

-0.1 

13.12 

.96 

64.8 

1.6 

10.85 

.30 

62.9 

1.8 

29.29 

.77 

54.9     1.6 

16.7 

21.59 

.41 

38.6 

0.7 

13.39 

.96 

66.3 

1.5 

11.14 

.96 

64.7 

1.8 

30.04 

.79 

56.9    9.9 

26.6 

21.98 

.36 

39.6 

1.9 

13  64 

.93 

67.8 

1.3 

11.40 

.95 

66.4 

1.7 

30.73 

.66 

69.3    9.5 

Sept.    5.6 

22.32 

.31 

41.1 

1.7 

13.86 

.91 

69.0 

1.1 

11.64 

.99 

68.0 

1.6 

31.36 

.69 

62.0    9.8 

15.6 

22.60 

.95 

43.0 

9.9 

14.05 

.17 

70.0 

0.9 

11.85 

.19 

69.5 

1.4 

31.91 

.61 

64.9    3.1 

25.5 

22.81 

.18 

45.4 

9.5 

14.21 

.14 

70.8 

0.7 

12.02 

.16 

70.9 

1.3 

32.37 

.49 

68.1    3.9 

Oct.     5.5 

22.96 

.11 

48.1 

9.8 

14.34 

.11 

71.3 

0.5 

12.17 

.13 

72.1 

1.1 

32.75 

.83 

71.4     3.3 

15.5 

23.04  +.04 

51.0 

9.9 

14.43 

.08 

71.7 

0.3 

12.28 

.10 

73.1 

0.9 

33.03 

.93 

74.7    3.4 

25.5 

23.04- 

-.03 

54.0 

3.0 

14.49 

.05 

71.8+0.1 

12.36 

.06 

74.0 

0.8 

33.21 

.13 

78.0     3.3 

Nov.    4.4 

22  98 

.00 

56.9 

9.9 

14.53  +.09 

71.8  -0.1 

12.40  +.03 

74.7 

0.6 

33.28  +.09 

81.3     3.9 

14.4 

22.85 

.15 

59.8 

9.7 

14.53  • 

-.01 

71.6 

0.9 

12.42 

.00 

75.1 

0.4 

33.25- 

-.09 

84.4     3.0 

24.4 

22.67 

.91 

62.4 

9.6 

14.51 

.03 

71.3 

0.4 

12.41  • 

-.03 

75.4  +0.9 

33.11 

.19 

67.4    9.7 

Dec.    4.4 

22.44 

.95 

64.7 

9.1 

14.47 

.06 

70.9 

0.5 

12.37 

.05 

75.6 

0.0 

32.86 

.99 

89.9    9.4 

14.3 

22.16 

.99 

66.6 

1.6 

14.40 

.08 

70.3 

0.6 

12.30 

.08 

75.5  -<>.l 

32.53 

.86 

92.1    9.0 

24.3 

21.86 

.89 

67.9 

1.1 

14.31 

.10 

69.7 

0.6 

12.21 

.10 

75.3 

0.3 

32.10 

.46 

93.8    1.5 

34.3 

21.53- 

-.34 

68.8  -0.6 

14.20- 

-.19 

69.1 

-0.7 

12.10  ■ 

-.19 

74.9  -0.4 

31.60- 

-.56 

95.0  +1.0 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

< 

s  Arietia. 

£*  Ceti. 

tCassiopee. 

£*  Ceti. 

Mean 
Solar 
Date. 

Bight 
AsoenaiOD. 

Declination 
North. 

Right 
Aecenaion. 

Declination 
North. 

Right 
Aaoenaion. 

Declination 
North. 

Bight 
Aaoenaion. 

Declination 
North. 

h 

2 

m 

0 

+22°  54' 

h 

2 

m 

6 

0 

+8 

17 

h 

2 

m 

19 

+66°  52 

h     m 

2  21 

0       / 

+7  55 

(Dec.  30.3) 

33.12  • 

-.11 

23.4 

-0.3 

46.41  - 

-.10 

37.8  -0.6 

24.92 

-.34 

34.0  +1.3 

• 
54.86 

-.09 

53.5  -0.7 

1 

Jan.    9.3 

33.00 

.13 

23.0 

0.4 

46.30 

.19 

37.1 

0.7 

24.54 

.40 

35.0 

0.8 

54.76 

.11 

62.8    0.7 

19.2 

32.86 

.14 

22.5 

0.0 

46.17 

.13 

36.4 

0.7 

24.12 

.43 

35.5  +0.2 

54.64 

.13 

52.2    0.6 

99.2 

32.71 

.15 

21.8 

0.8 

46.04 

.14 

35.8 

0.6 

23.68 

.46 

35.5  -0.3 

54.50 

.14 

51.5    0.6 

Feb.    6.2 

32.56 

.15 

20.9 

0.9 

45.90 

.14 

35.2 

0.6 

23.22 

.45 

34.9 

0.8 

54.35 

.15 

50.9    0.0 

16.2 

32.41 

.14 

20.0 

1.0 

45.76 

.13 

34.6 

0.5 

22.77 

.43 

33.6 

1.3 

54.21 

.14 

50.4    0.5 

28.2 

32.28 

.13 

19.0 

1.0 

45.63 

.19 

34.1 

0.4 

22.35 

.39 

32.2 

1.8 

54.07 

.13 

49.9    0.4 

Mar.  10.1 

32.16 

.10 

18.0 

1.0 

45.52 

.10 

33.7 

0.3 

21.99 

.33 

30.2 

9.1 

53.95 

.11 

49.5    0.3 

20.1 

32.08 

.07 

17.1 

0.9 

45.43 

.07 

33.5  -0.9 

21.70 

.95 

27.9 

9.4 

53.85 

.08 

49.3  -0.1 

30.1 

32.03- 

-.03 

16.2 

0.8 

45.38 

-.03 

33.4 

0.0 

21.50 

.16 

25.4 

2.6 

53.79 

.05 

49.2    0.0 

Apr.    9.1 

32.02  +.09 

15.5 

0.6 

45.37  +.01 

33.5  +0.9 

21.40  • 

-.05 

22.8 

9.6 

53.76 

-.01 

49.3  +0.9 

19.0 

32.06 

.07 

14.9 

0.4 

45.40 

.05 

33.6 

0.4 

21.40 +.06 

20.1 

9.6 

53.78  +.04 

49.6    0.4 

29.0 

32.16 

.11 

14.6  -0.9 

45.47 

.10 

34.3 

0.7 

21.51 

.17 

17.6 

9.5 

53.84 

.08 

50.2    0.6 

May    9.0 

32.29 

.16 

14.5 

+0.1 

45.59 

.14 

35.1 

0.9 

21.74 

.97 

15.2 

9.9 

53.94 

.13 

50.9    0.9 

18.9 

32.48 

.91 

14.7 

0.3 

45.76 

.18 

36.1 

1.1 

22.06 

.37 

13.1 

1.9 

54.09 

.17 

51.9    1.1 

28.9 

32.71 

.94 

15.2 

0.6 

45.96 

.99 

37.3 

1.3 

22.48 

.46 

11.3 

1.6 

54.28 

.91 

53.1    1.3 

June    7.9 

32.97 

.98 

15.9 

0.9 

46.20 

.95 

38.7 

1.5 

22.97 

.53 

9.9 

1.9 

54.51 

JM 

54.4    1.4 

17.9 

33.26 

.30 

16.9 

1.1 

46.47 

.98 

40.2 

1.6 

23.54 

.59 

8.9 

0.7 

54.77 

.97 

55.9    1.5 

27.8 

33.57 

.39 

18.1 

1.3 

46.76 

.30 

41.8 

1.7 

24.15 

.63 

8.5  -0.3 

55.05 

.29 

57.5    1.6 

July    7.8 

33.90 

.33 

19.5 

1.5 

47.06 

.31 

43.6 

1.7 

24.80 

.66 

8.4  +0.9 

55.35 

.30 

59.2    1.7 

17.8 

34.23 

.33 

21.1 

1.6 

47.37 

.31 

45.3 

1.7 

25.47 

.67 

8.8 

0.6 

55.66 

.31 

60.9    1.7 

27.7 

34.56 

.39 

22.7 

1.7 

47  68 

.30 

47.0 

1.7 

26.14 

.67 

9.7 

1.1 

55.96 

.30 

62.5    1.6 

Aug.    6.7 

34.87 

.31 

24.5 

1.8 

47.97 

.99 

48.6 

1.6 

26.80 

.65 

11.0 

1.5 

56.26 

.29 

64.1     1.5 

16.7 

35.17 

.99 

26.2 

1.7 

48.26 

.97 

50.1 

1.4 

27.44 

.69 

12.7 

1.9 

£6.55 

.28 

65.6    1.4 

26.7 

35.45 

SB 

28.0 

1.7 

48  52 

.25 

51.5 

1.9 

28.04 

.58 

14.8 

2.9 

56.82 

.26 

66.9    is 

Sept    5.6 

35.70 

M 

29.6 

1.6 

48.76 

.93 

52.6 

1.0 

28.59 

.53 

17.1 

9.5 

57.07 

JM 

66.0    0.9 

15.6 

35.92 

.9J 

31.2 

1.5 

46.97 

.90 

53.6 

0.8 

29.10 

.47 

19.7 

2.7 

57.29 

.91 

68.8    0.8 

25.6 

36.11 

.18 

32.7 

1.4 

49.15 

.17 

54.3 

0.6 

29.54 

.41 

22.6 

2.9 

57.49 

.18 

69.5    0.6 

Oct.     5.6 

36.27 

.14 

34.0 

1.9 

49.30 

.14 

54.8 

0.4 

29.91 

.34 

25.6 

3.0 

57.66 

.15 

70.0    0.3 

15.5 

36.40 

.11 

35.1 

1.1 

49.43 

.11 

55.1  +0.9 

30.21 

.96 

28.6 

3.1 

57.79 

.12 

70.2  +0.1 

255 

36.50 

.08 

36.1 

0.9 

49.52 

.08 

55.1 

0.0 

30.43 

.18 

31.7 

3.1 

57.90 

.09 

70.2  -0.1 

Not.    4.5 

36.56 

.05 

36.9 

0.7 

49.58 

.05 

55.1  -0.9 

30.57 

.10 

34.8 

8.0 

57.98 

.06 

70.1    0.9 

14.4 

36.59  +.02 

37.6 

0.6 

49.61  ■ 

f.09 

54.8 

0.3 

30.63  +.01 

37.8 

9.9 

58.02  +.03 

69.8    0.4 

24.4 

36.59  - 

-.01 

38.0 

0.4 

49.62- 

-.01 

54.4 

0.4 

30.60- 

-.07 

40.5 

9.6 

58.04 

.00 

69.4    0.5 

Dec.    4.4 

36.56 

.04 

38.3  +0.9 

49.59 

.04 

54.0 

0.5 

30.49 

.15 

43.0 

9.4 

58.03- 

-.02 

68.9    0.5 

14.4 

36.51 

.07 

38.4 

0.0 

49.54 

.06 

53.4 

0.6 

30.29 

.23 

45.2 

9.0 

57.99 

.05 

68.3    0.6 

24.3 

36.42 

.10 

38.3  -0.9 

49.47 

.09 

52.8 

0.6 

30.02 

.31 

47.1 

1.6 

57.92 

.08 

67.7    0.6 

34.3 

36.32- 

-.19 

38.1  -0.4 

49.37  ■ 

-.11 

52.2-0.5 

29.68- 

-.37 

48.4  +1.1 

57.83- 

-.10 

67.0  -0.7 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

i 

y  Geti. 

i 

a  Ceti. 

48  ( 

Cephei  (H.) 

f  Arte  tie. 

Mean 
Solar 
Date. 

Right 
Asoension. 

Declination 
North. 

Sight 
Ascension. 

Deolinatton 
North. 

Bight 
Ascension. 

Declination 
North. 

Bight 
Ascension. 

Declination 
North, 

h     m 

2  37 

O            / 

+2  44 

h     m 

2  56 

+3°  37' 

h 

3 

m 

5 

+77° 

17 

h 

3 

m 

8 

+20  36 

(Dec.  30.3) 

12.92- 

-.09 

17.8  -0.8 

a 
8.52- 

-.07 

u 

34.9  -0.8 

30.54 

-.65 

73.0  +2.1 

A 

9.30- 

-.07 

27.9  -0.9 

Jan.     9.3 

12.82 

.11 

17.0 

0.8 

8.43 

.10 

34.1     0.8 

29.92 

.68 

74.8 

1.6 

9.21 

.10 

27.7    0.3 

19.3 

12.71 

.13 

J  6.2 

0.7 

8.32 

.19 

33.4    0.7 

29.18 

.78 

76.1 

1.0 

9.10 

.13 

27.4    0.4 

29.3 

12.57 

.14 

15.6 

0.6 

8.18 

.14 

32.7    0.6 

28.35 

.85 

76.9  +0.5 

6.96 

.15 

27.0    0.5 

Feb.    8.2 

12.42 

.15 

15.0 

0.5 

8.04 

.15 

32.2    0.5 

27.47 

.88 

77.1  -0.9 

8.80 

.16 

26.4    0.6 

18.2 

12.27 

.15 

14.6 

0.4 

7.88 

.15 

31.7    0.4 

26.58 

88 

76.6 

0.7 

8.63 

.17 

25.9    0.6 

28.2 

12.13 

.14 

14.3 

0.9 

7.73 

.15 

31.4    0.3 

25.72 

.83 

75.6 

1.3 

8.47 

.16 

25.2    0.7 

Mar.  10.2 

12.00 

.19 

14.1 

-0.1 

7.59 

.13 

31.2-0.1 

24.92 

.74 

74.0 

1.8 

8.31 

.15 

24.5    0.7 

20.1 

11.89 

.09 

14.1  • 

+0.1 

7.46 

.11 

31.1    O.o 

24.24 

.63 

72.0 

2.2 

8.17 

.12 

23.8    0.7 

30.1 

11.81 

.08 

14.3 

0.3 

7.37 

.08 

31.2  +0.9 

23.67 

.48 

69.7 

9.5 

8.07 

.09 

23.2    0.6 

Apr.     9.1 

11.76  - 

-.09 

14.7 

0.5 

7.31- 

-.04 

31.5    0.4 

23.28 

.31 

67.0 

2.7 

8.00- 

-.05 

22.6    0.5 

19.0 

11.76  +.09 

15.3 

0.7 

7.29 

.00 

32.1    0.6 

23.05 

-.13 

64.2 

2.8 

7.97 

.00 

22.2    0.4 

29.0 

11.80 

.06 

16.1 

0.9 

7.32  +.05 

32.8    0.8 

23.02  +.06 

61.3 

2.9 

7.99  +.05 

21.9  -0.9 

May    9.0 

11.89 

.11 

17.1 

1.1 

7.39 

.09 

33.7    1.0 

23.18 

.95 

58.5 

2.8 

8.06 

.09 

21.8    0.0 

19.0 

12.03 

.15 

18.3 

1.3 

7.50 

.14 

34.8    1.8 

23.52 

.43 

55.8 

2.6 

8.18 

.14 

21.9+0.9 

28.9 

12.20 

.19 

19.7 

1.5 

7.66 

.18 

36.1     1.4 

24.04 

.60 

53.3 

9.3 

8.34 

.19 

22.2    0.4 

Jane    7.9 

12.41 

.99 

21.3 

1.6 

7.86 

.91 

37.6    1.5 

24.72 

.74 

51.1 

9.0 

8.55 

.23 

22.7    0.6 

17.9 

12.66 

.96 

22.9 

1.7 

8.09 

.95 

39.1     1.6 

25.53 

.88 

'    49.3 

1.6 

879 

.26 

23.4    0.8 

27.8 

12.93 

.98 

24.6 

1.7 

8.35 

.97 

10.8    1.7 

26.47 

.98 

47.9 

1.9 

9.06 

.98 

24.3    1.0 

July    7.8 

13.21 

.99 

26.4 

1.7 

8.63 

.99 

42.5    1.7 

27.50 

1.06 

46.9 

0.7 

9.36 

.30 

25.4    l.l 

17.8 

13.51 

.30 

28.1 

1.7 

8.93 

.30 

44.2    1.6 

28.60 

1.13 

46.5 

-0.3 

9.67 

.39 

26.5    1.9 

27.8 

13.82 

.30 

29.8 

1.6 

9.23 

.30 

45.8    1.5 

29.73 

1.15 

46.4  +0.9 

9.99 

.39 

27.8    1.3 

Aug.    6.7 

14.11 

.99 

31.3 

1.4 

9.53 

.30 

47.2    1.4 

30.89 

1.15 

46.9 

0.7 

10.31 

.39 

29.1     1.3 

16.7 

14.40 

.98 

32.6 

1.9 

9.82 

.99 

48.6    1.9 

32.04 

1.14 

47.8 

1.1 

10.62 

.31 

30.4    1.3 

26.7 

14.68 

.96 

33.8 

1.0 

10.10 

.97 

49.7    1.0 

33.16 

1.10 

49.2 

1.6 

10.93 

.30 

31.8    1.3 

Sept.    5.7 

14.93 

.94 

34.7 

0.8 

10.36 

.95 

50.6    0.8 

34.23 

1.04 

50.9 

9.0 

11.21 

.98 

33.0    1.9 

15.6 

15.16 

.92 

353 

05 

10.61 

.93 

51.2    0.5 

35.24 

.96 

53.1 

2.3 

11.48 

JW 

34.1    l.l 

25.6 

15.36 

.19 

35.7  +0.3 

10.82 

.90 

51.6  +0.3 

36.16 

.87 

55.5 

2.6 

11.73 

.23 

35.2    1.0 

Oct.     5.6 

15.54 

.16 

35.8 

0.0 

11.02 

.18 

51 .8    0.0 

36.98 

.76 

58.3 

9.9 

11.94 

.21 

36.1    0.8 

15.5 

15.69 

.13 

35.8  -0.9 

11.18 

.15 

51.7  -0.9 

37.68 

.64 

61.3 

3.1 

12.14 

.18 

36.8    0.7 

25.5 

15.81 

.10 

35.4 

0.4 

11.32 

.19 

51.4    0.4 

38.25 

.50 

64.4 

3.2 

12.30 

.15 

37.5    0.6 

Not.    4.5 

15.90 

.07 

34.9 

0.6 

11.43 

.09 

50.9    0.6 

38.67 

.35 

67.7 

3.3 

12.44 

.12 

38.0    0.5 

14.5 

15.95 

.04 

34.3 

0.7 

11.51 

.06 

50.2    0.7 

38.94 

.19 

71.0 

3.2 

12.54 

.09 

38.4    0.3 

94.4 

15.98  +.01 

33.5 

0.8 

11.56  +.03 

49.5    0.8 

39.04  +.09 

74.2 

3.1 

12.61 

.05 

38.7    0.9 

Dec.    4.4 

15.98- 

-.09 

32.7 

0.8 

11.57 

.00 

48.7    0.8 

38.98 

-.15 

77.3 

3.0 

12.64  +.09 

38.8  +0.1 

14.4 

15.95 

.04 

31.9 

08 

11.56- 

-.03 

47.9    0.8 

38.74 

.31 

80.1 

2.7 

12.64 

-.09 

38.9    o.o 

24.4 

15.89 

.07 

31.0 

0.8 

11.51 

.06 

47.0    0.8 

38.34 

.47 

82.6 

2.3 

12.61 

.05 

38.8  -0.1 

34.3 

15.81 

-.10 

30.2  -0.8 

11.44 

-.09 

46.2  -0.8 

37.80 

-.69 

84.8+1.9 

12.55 

-.08 

38.7  -0.9 
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APPARENT  PLACES  FOE  THE  UPPER  TRANSIT  AT  WASHINGTON. 

I 

1 
i 

i 

^ 

s  Persei. 

e  Eridani. 

6  Persei. 

ij  Tauri. 

L 

Mean 
Solar 
Date. 

1 

1 

Eight 
Aseenataa. 

DeeUBAtlon 
North. 

Bight 
Aacenaioa. 

Deettnatian 
South. 

Bight 
Aaoeuskra. 

Declination 
North. 

Bight 
Aaoenaion. 

Declination 
North. 

h 

3 

m 

15 

449  26 

h     m 

3  27 

O             1 

-9  51 

h     m 

3  34 

+47°  24 

h     m 

3  40 

+23  44 

(Dee.  30.4) 

57.16  • 

-ai 

35.6  +1.1 

24.13 

-.07 

33.2 

-1.4 

8 

34.64 

-.09 

4K9  +1.1 

a 
30.57- 

-.05 

25.4 

0.0 

1 

Jan.     9.3 

57.02 

.16 

36.6 

0.8 

24.05 

.10 

34.5 

1.9 

34.52 

.14 

42.9 

0.8 

30.50 

.08 

25.4 

HL1 

19.3 

56.83 

.SO 

37.2 

0.4 

23.93 

.13 

35.6 

1.0 

34.36 

.18 

43.6 

0.5 

30.40 

.19 

25.3 

0.9 

99.3 

56.61 

.34 

37.4  +0.1 

23.79 

.15 

36.4 

0.7 

34.16 

.99 

43.9  +0.9 

30.26 

.15 

25.0 

0.3 

Feb.    8.2 

56.36 

.25 

37.3  -0.3 

23.63 

.16 

37.1 

0.5 

33.93 

.94 

43.9  -0.9 

30.10 

.16 

24.7 

0.4 

18.2 

56.10 

.98 

36.8 

0.7 

23.47 

.17 

37.4  -0.9 

33.68 

.95 

43.6 

0.5 

29.93 

.18 

24.2 

0.5 

28.2 

55.84 

.95 

35.9 

1.0 

23.29 

.17 

37.6 

0.0 

33.42 

.95 

42.8 

0.9 

29.75 

.18 

23.7 

0.6 

Mar.  10.2 

55.60 

.93 

34.7 

J. 3 

23.13 

.16 

37.4  40.3 

33.18 

.93 

41.8 

1.9 

29.58 

.17 

23.1 

0.6 

90.1 

55.38 

.19 

33.2 

1.6 

22.98 

.14 

37.0 

0.5 

32.96 

.90 

40.6 

1.4 

29.42 

.15 

22.4 

0.7 

30.1 

55.21 

.15 

31.6 

1.7 

22.85 

.11 

36.4 

0.8 

32.78 

.16 

39.1 

1.6 

29.28 

.19 

21.7 

0.7 

Apr.    9.1 

55.09 

.09 

29.7 

1.8 

22  75 

.08 

35.4 

1.0 

32.65 

.11 

37.4 

1.7 

29.18 

.08 

21.1 

0j6 

19.1 

55.03- 

-.02 

27.9 

1.9 

22.70- 

-.04 

34.3 

1.3 

32.57  ■ 

-.05 

35.7 

1.7 

29.13 

-.03 

20.5 

0.5 

29.0 

55.04  +.04 

26.0 

1.8 

22.68  +.01 

32.9 

1.5 

32.55  +.09 

34.0 

1.7 

29.12  +.01 

20.0 

0.4 

May    9.0 

55.12 

.11 

24.3 

1.7 

22.71 

.05 

31.3 

1.7 

32.60 

.08 

32.3 

1.6 

29.15 

.06 

19.6 

0*3 

19.0 

55.26 

.18 

22.7 

1.5 

22.79 

.10 

29.5 

1.9 

32.72 

.15 

30.8 

1.4 

29.24 

.11 

19.5  -0.1 1 

28.9 

55.47 

.94 

21.4 

1.9 

22.91 

.14 

27.6 

9.0 

32.90 

.91 

29.5 

1.3 

29.38 

.16 

19.5  -H).i ' 

June    7.9 

56.74 

.99 

20.3 

0.9 

23.07 

.18 

25.5 

9.1 

33.14 

.97 

28.4 

1.0 

29.56 

.90 

19.7 

0.3 

17.9 

56.06 

.34 

19.5 

0.6 

23.27 

.91 

23.4 

9.1 

33.43 

.31 

27.6 

0.7 

29.78 

.94 

20.0 

0.5 

27.9 

56.43 

.38 

19.0  -0.3 

23.50 

.94 

21.3 

9.1 

33.77 

.35 

27.0 

0.4 

30.04 

.97 

20.6 

0.6 

July    7.8 

56.82 

.41 

18.9 

0.0 

23.75 

.96 

19.2 

9.0 

34.14 

.38 

26.8  -9.1 

30.32 

.99 

21.3 

0.8 

17.8 

67.24 

.43 

19.1  • 

+4.4 

24.03 

.98 

17.3 

1.8 

34.53 

.41 

26.9  49.9 

30.63 

.31 

22.2 

0.9 

27.8 

57.68 

.44 

19.6 

0.7 

24.32 

.99 

15.6 

1.6 

34.95 

.49 

27.2 

0.5 

30.94 

.39 

23.2 

1.0 

Aug.    6.8 

58.12 

.44 

20.4 

1.0 

24.61 

.99 

14.0 

1.4 

35.37 

.43 

27.9 

0.8 

31.27 

.39 

24.2 

1.1 

16.7 

58.55 

.43 

21.5 

1.9 

24.90 

.99 

12.8 

1.1 

35.79 

.49 

28.8 

1.0 

31.59 

.39 

25.3 

1.1 

26.7 

58.97 

.41 

22.8 

1.4 

25.18 

.98 

11.9 

0.8 

36.20 

.41 

29.9 

1.9 

31.91 

.31 

26.4 

1.1 

Sept.   6.7 

59.38 

.39 

24.4 

1.6 

25.46 

.98 

11.3  +0.4 

36.60 

.39 

31.2 

1.4 

32.21 

.90 

27.5 

1.1 

15.6 

59.75 

.36 

26.1 

1.8 

25.71 

.95 

11.1 

0.0 

36.98 

.37 

32.7 

1.6 

32.50 

.96 

28.5 

1.0 

26.6 

60.10 

.33 

27.9 

1.9 

25.95 

.99 

11.2-0.3 

37.34 

.34 

34.4 

1.7 

32.78 

JW 

29.5 

0.9 

Oct.     5.6 

60.42 

.30 

29.9 

2.0 

26.16 

.90 

11.7 

0.7 

37.67 

.31 

36.1 

1.8 

33.03 

.94 

30.4 

0.8 

15.6 

60.70 

•96 

32.0 

9.1 

26.35 

.17 

12.5 

1.0 

37.96 

.98 

38.0 

1.9 

33.26 

.91 

31.1 

0.7 

25.5 

60.94 

.99 

34.1 

9.1 

26.51 

.16 

13.6 

1.9 

38.22 

.94 

39.8 

1.9 

33.46 

.19 

31.8 

0.6 

Nov.    4.6 

61.14 

.17 

36.2 

9.1 

26.64 

.11 

15.0 

1.4 

38.44 

.19 

41.7 

1.9 

33.63 

.16 

32.4 

OJJ 

14.5 

61.29 

.19 

38.2 

3.0 

26.74 

.08 

16.5 

1.5 

38.61 

.15 

43.6 

1.8 

33.77 

.19 

32.8 

0.4 

24.5 

61.38 

.07 

40.2 

1.9 

26.80 

.05 

18.1 

1.6 

38.73 

JL0 

45.4 

1.8 

33.88 

.00 

33.2 

0.4 

Deo.    4.4 

61.43  +.09 

42.1 

1.8 

26.84  +.09 

19.7 

1.6 

38.81  +.05 

47  2 

1.7 

33.95 

.05 

33.5 

0.3 

14.4 

61.42  ■ 

-.04 

43.7 

15 

26.83- 

-.09 

21.3 

1.6 

36.83 

.00 

48.8 

1.5 

33.98  +.01 

33.8 

0.9 

24.4 

61.36 

.09 

45.2 

1.3 

26.80 

.05 

22.8 

1.4 

38.79- 

-J06 

50.1 

1.3 

33.97  - 

-.03 

33.9  +0.1 

|           34.4 

61.24 

-.14 

46.3  +1.0 

26.73- 

-.08 

24.2 

-1.3 

38.71- 

-.11 

51.3  +1.0 

33.93- 

-.06 

33.9 

0.0 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

£Peraei. 

y 

Eridaoi. 

y  Tauri. 

e  Tauri. 

Mean 
Solar 
Date. 

Right 
Aacenaion. 

Declination 
North, 

Right 
Aseenaioii. 

Declination 
Bovtk, 

Right 
Aseenaioii. 

Declination 
North. 

Right 
Aacenaion. 

Declination 
North. 

h     m 

3  46 

o 

+31 

31 

li     in 

3  52 

-13°  50 

h 

4 

m 

13 

+15°  20 

li     m 

4  21 

+18°  55 

(Dec.  90.4) 

a 
45.48- 

-.05 

60.8  +0.5 

33.42- 

-.05 

» 

47.1 

-1.6 

7.03 

<-.09 

30.4  -0.4 

a 
45.99- 

-.01 

4.0  -0.9 

Jon.     9.3 

45.41 

.99 

61.2 

0.3 

33.35 

.09 

48.6 

1.4 

6.99 

.06 

30.1      0.4 

45.96 

.05 

3.8 

0.9 

19.3 

45.30 

.13 

61.3  +0.1 

33.24 

.19 

49.9 

1.9 

6.92 

.10 

29.7    0.4 

45.89 

.09 

3.6 

0.9 

29.3 

45.16 

.16 

61.3-0.1 

33.11 

.15 

50.9 

0.9 

6.80 

.13 

29.3    0.4 

45.78 

.13 

3.4 

0.3 

Feb.    8.3 

44.99 

.18 

61.2 

0.3 

32.95 

.17 

51.7 

0.6 

6.66 

.15 

28.9    0.4 

45.64 

.15 

3.1 

0.3 

18.? 

44.80 

.19 

60.8 

0.5 

32.78 

.18 

62.2  -0.3 

6.50 

.17 

28.5    0.4 

45.47 

.17 

2.7 

0.3 

98.2 

44.61 

.19 

60.2 

0.6 

32.59 

.18 

52.3 

0.0 

6.33 

.17 

28.2    0.4 

45.30 

.18 

2.4 

0.4 

Mar.  10.3 

44.41 

.18 

59.5 

0.8 

32.42 

.17 

52.2  +0.3 

6.16 

.17 

27.8    0.4 

45.11 

.18 

2.0 

0.4 

$0.2 

44.24 

.16 

*68.7 

0.0 

32.25 

.16 

61.8 

0.6 

6.98 

.16 

27.4    0.3 

44.94 

.17 

1.6 

0.4 

30.1 

44.09 

.13 

67.7 

0.9 

32.10 

.13 

51.1 

0.9 

6.84 

.13 

27.1    0.3 

44.78 

.14 

1.2 

0.4 

Apr.    9.1 

43.98 

.09 

56.8 

1.0 

31.99 

.10 

60.1 

1.1 

5.72 

.10 

26.9    0.9 

44.66 

.11 

0.8 

0.3 

19.1 

43.91  - 

-.04 

55.8 

0.9 

31.90 

.06 

48.8 

1.4 

6.64 

.06 

26.8  -0.1 

44.57 

.07 

0.5 

0.3 

29.1 

43.89  +.01 

54.9 

0.9 

31.86- 

-.09 

47.3 

1.6 

5.60 

-.09 

26.7    o.o 

44.52- 

-.03 

0.3 

-0.9 

May    9.0 

43.92 

.06 

54.1 

0.7 

31.87 +.03 

45.6 

1.8 

5.60  +.03 

26.8  +0.9 

44.52  +.09 

0.2 

0.0 

19.0 

44.01 

.11 

53.5 

0.6 

31.92 

.07 

43.7 

9.0 

5.65 

.07 

27.1    0.3 

44.56 

.07 

0.2  +0.1 

99.0 

44.15 

.16 

53.0 

0.4 

32.01 

.19 

41.6 

9.1 

6.75 

.19 

27.5    0.5 

44.66 

.19 

0.4 

0.9 

Jane    7.9 

44.34 

.91 

52.7  -0.9 

32.15 

.16 

39.4 

8.9 

5.89 

.16 

28.0    0.6 

44.79 

.16 

0.7 

0.4 

17.9 

44.57 

J» 

52.6 

0.0 

32.33 

.90 

37.2 

9.9 

6.07 

.90 

28.7    0.8 

44.97 

.90 

1.2 

0.5 

97.9 

44.84 

.98 

62.8  +0.9 

32.54 

.93 

35.0 

9.9 

6.29 

.93 

29.6    0.9 

45.19 

.93 

1.8 

0.6 

July    7.9 

45.14 

.81 

53.1 

0.4 

32.78 

.95 

32.8 

9.1 

6.54 

.96 

30.5    1.0 

45.44 

.96 

2.5 

0.7 

17.8 

45.46 

.33 

53.6 

0.6 

33.05 

.97 

30.8 

1.9 

6.81 

.98 

31.5    1.0 

45.71 

.98 

3.3 

0.8 

97.8 

45.79 

.84 

54.4 

0.8 

33.33 

.98 

28.9 

1.7 

7.10 

.99 

32.5    l.o 

46.00 

.30 

4.2 

0.9 

Aug.    6.8 

46.14 

.34 

55.2 

0.9 

33.62 

.99 

27.3 

1.4 

7.40 

.30 

33.5    1.0 

46.30 

.30 

5.0 

0.9 

16.8 

46.48 

.94 

56.2 

1.0 

33.91 

.99 

26.1 

1.1 

7.70 

.30 

34.5    1.0 

46.61 

.31 

5.9 

0.9 

96.7 

46.82 

.38 

57.2 

1.1 

34.20 

.99 

25.1 

0.7 

8.01 

.30 

35.4    0.9 

46.92 

.31 

6.8 

0.8 

Sept.  6.7 

47.15 

.88 

58.3 

1.1 

34.48 

.98 

•  24.6  +0.3 

8.30 

.99 

36.2    0.7 

47.22 

.30 

7.5 

0.7 

16.7 

47.46 

.80 

59.4 

1.1 

34.75 

.96 

24.4  -o.i 

8.59 

.98 

36.9    0.6 

47.52 

.29 

8.2 

0.6 

25.6 

47.76 

.98 

60.6 

1.1 

35.00 

.94 

24.7 

0.4 

8.87 

.97 

37.4    0.4 

47.81 

.98 

8.8 

0.5 

Oct.     5.6 

48.03 

.98 

61.7 

1.1 

35.24 

.99 

25.3 

0.8 

9.13 

.95 

37.8    0.3 

46.08 

.96 

9.2 

0.4 

15.6 

48.28 

.94 

62.8 

1.1 

35.45 

.90 

26.4 

1.9 

9.37 

.93 

38.1  +0.9 

48.33 

.94 

9.6 

0.3 

25.6 

48.51 

.91 

63.8 

1.0 

35.63 

.17 

27.7 

1.4 

9.59 

.91 

38.1    o.o 

48.56 

.99 

9.8 

0.9 

Nov.    4.5 

48.70 

.18 

64.8 

1.0 

35.79 

.14 

29.2 

1.7 

9.78 

.18 

38.1  -o.i 

48.76 

.19 

9.9  +0.1 

14.5 

48.86 

.14 

65.7 

0.9 

35.91 

.11 

31.0 

1.8 

9.95 

.15 

37.9    0.9 

48.94 

.16 

9.9 

0.0 

24.5 

48.98 

.10 

66.6 

0.8 

36.00 

.07 

32.9 

1.9 

10.08 

.19 

37.7    0.3 

49.09 

.19 

9.9 

-0.1 

Dee.    4.5 

49.06 

.06 

67.3 

9.7 

36.06  +.04 

34.9 

1.9 

10.18 

.08 

37.4    0.3 

49.20 

.09 

9.8 

0.1 

14.4 

49.10  +.08 

68.0 

0.6 

36.08 

.00 

36.7 

1.8 

10.24 

.04 

37.1     0.3 

49.27 

.05 

9.6 

0.1 

24.4 

49.10  • 

-.03 

68.6 

0.5 

36.06- 

-.04 

38.5 

1.7 

10.26  +.01 

36.7    0.4 

49.30  +.01 

9.5 

0.9 

34.4 

49.05  • 

-.07 

69.0- 

+0.3 

36.01  - 

-.07 

40.1 

-1.5 

10.24  - 

-.03 

36.4  -0.4 

49.29- 

-.03 

9.3  -0.9 

21 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

"   "    1 

a  Tauri. 
(Mdebaran  } 

a  Camelopardalje 

I 

.  Aurigae. 

11  Orionis. 

Mean 
Solar 
Date. 

V 

Bight 
Ascension. 

Declination 
North. 

Bight 
Ascension. 

Declination 
North. 

Bight 
Ascension. 

Declination 
North. 

'Right 
Ascension. 

Declination 
North, 

h     m 

4  29 

+16  16 

h     m 

4  42 

4436° 

8 

h     ni 

4  49 

+32°  58' 

li     ni 

4  57 

+15  14 

(Deo.  30.4) 

11.38 

-.01 

15.3  -0.3 

s 
24.53 

-.07 

30.3  +2.3 

s 
21.39  +.01 

41.8  +0.6 

s 
52.01 

+.02 

16.9  -0.4 

Jan.    9.4 

11.35 

.05 

14.9    0.3 

24.42 

.17 

32  A 

9.0 

21.38 

-.04 

42.4 

0.5 

52.01 

-.03 

16.6    0.4 

19.4 

11.28 

.09 

14.6    0.3 

24.20 

.96 

34.3 

1.7 

21.32 

.09 

42.9 

0.4 

51.96 

.07 

16.2    0.4 

89.3 

11.18 

J9 

14.3    0.3 

23.90 

.34 

35.9 

1.3 

21.21 

.13 

43.3 

0.3 

51.87 

.10 

15.8    0.3 

Feb.    8.3 

11.04 

.15 

13.9    0.3 

23.53 

.40 

37.0 

0.9 

21.06 

.16 

43.5 

+0.1 

51.75 

.14 

15.5    0,3 

18.3 

10.88 

.17 

13.6    0.3 

23.10 

.44 

37.6  +0.4 

20.88 

.19 

43.5 

0.0 

51.60 

.16 

15.2    OJ 

98.2 

10.71 

.18 

13.2    0.3 

22.64 

.47 

37.8  -0.1 

20.68 

.90 

43.4  -0.9 

51.43 

.16 

15.0    0.3 

Mar.  10.2 

10.53 

.18 

12.9    0.3 

22.16 

.46 

37.4 

0.6 

20.47 

.91 

43.1 

0.4 

51.25 

.18 

14.7    0.3 

90.2 

10.36 

.17 

12.6    0.3 

21.71 

.44 

36.6 

1.0 

20.27 

.90 

42.6 

o!5 

51.06 

.17 

14.4    0.9 

30.2 

10.20 

.14 

12.2    0.3 

21.29 

.39 

35.4 

1.4 

20.08 

.18 

42.0 

0.7 

50.90 

.16 

14.2    OJt1 

Apr.    9.1 

10.07 

.11 

12.0    0.9 

20.93 

.39 

33.6 

1.8 

19.92 

.14 

41.2 

0.8 

50.75 

.13 

14.1    0.1 

19.1 

9.97 

.08 

11.8-0.1 

20.64 

.94 

31.6 

9.1 

19.79 

.10 

40.4 

0.8 

50.64 

.10 

14.0  ~o.i 

29.1 

9.92- 

-.03 

11.7    o.o 

20.44 

.15 

29.6 

9.3 

19.71 

.06 

39.6 

0.8 

50.56 

.06 

14.0    0.0 

May    9.1 

9.91  +.01 

11.8  -HU 

20.34- 

-.05 

27.3 

9.4 

19.68- 

-.01 

38.7 

0.8 

50.52- 

-.01 

14.0  +0.1 

19.0 

9.94 

.08 

11.9     0.9 

20.34  +.05 

24.9 

9.4 

19.70  +.05 

37.9 

0.8 

50.53  +.03 

14.2    0.9 

29.0 

10.03 

.1] 

12.2    0.4 

20.45 

.16 

22.5 

9.3 

19.77 

.10 

37.2 

0.7 

50.59 

.08 

14.5    0.4 

June    8.0 

10.16 

.15 

12.7    0.5 

20.66 

.96 

20.2 

9.9 

19.90 

.15 

36.6 

0.5 

50.69 

.19 

14.9    0.5 

17.9 

10.32 

.10 

13.2    0.6 

20.96 

.35 

18.0 

9.0 

20.07 

.19 

36.2 

0.4 

50.83 

.16 

15.4     0.6 

27.9 

10.53 

.S9 

14.0     0.8 

21.35 

.43 

16.1 

1.8 

20.28 

.93 

35.8 

0.9 

51.01 

.90 

16.1     0.7 

July    7.9 

10.77 

.95 

14.8    0.8 

21.82 

.50 

14.4 

1.5 

20.54 

.97 

35.7 

-0.1 

51.22 

.93 

16.8    0.7 

17.9 

11.03 

.97 

15.6    0.9 

22.35 

.56 

13.0 

1.9 

20.82 

.30 

35.7  40.1 

61.46 

.95 

17.6    0.8 

27.8 

11.32 

.99 

16.5    0.9 

22.93 

.60 

12.0 

0.9 

21  13 

.89 

35.8 

0.9 

51.73 

.97 

18.4     0.8 

Aug.    6.6 

11.61 

.30 

17.4    0.9 

23.55 

.64 

11.3 

0.5 

21.45 

.33 

36.0 

0.3 

62.01 

.99 

19.2    0.8 

16.8 

11.91 

.30 

18.3    0.9 

24.20 

.66 

10.9  -0.9 

21.79 

.34 

36.4 

0.4 

52.30 

.30 

19.9    0.7 

26.8 

12.22 

.30 

19.1     0.8 

24.87 

.67 

11.0  +0.9 

22.13 

.34 

36.9 

0.5 

52.60 

.30 

20.6    0.6 

Sept.    6.7 

12.52 

.30 

19.9    0.7 

25.54 

.67 

11.3 

0.5 

22.48 

.34 

37.4 

0.6 

52.90 

.30 

21.1     0.5 

15.7 

12.81 

.99 

20.5    0.5 

26.21 

.06 

12.0 

0.9 

22.82 

.34 

38.0 

0.6 

53.20 

.99 

21.6    0.4 

25.7 

13.10 

.88 

20.9    0.4 

26.86 

.63 

13.1 

1.9 

23.15 

.33 

38.6 

0.6 

53.49 

.99 

21.8    0.9 

Oct.     6.6 

13.36 

M 

21.2    0.3 

27.48 

.60 

14.5 

1.5 

23.47 

.31 

39.2 

0.6 

63.77 

.98 

22.0  +t.i 

15.6 

13.62 

M 

21.4  44.1 

28.06 

.66 

16.1 

1.8 

23.78 

.99 

39.8 

0.6 

54.04 

.96 

22.0  -0.1 

256 

13.85 

.99 

21.5    0.0 

28.60 

.51 

18.0 

9.0 

24.06 

sn 

40.5 

0.7 

64.29 

.94 

21.8    0.9 

Nov.    4.6 

14.06 

.90 

21.4  -0.1 

29.08 

.44 

20.2 

9.9 

24.32 

.95 

41.2 

0.7 

54.52 

.99 

21.6    0.3 

14.5 

14.24 

.17 

21.2    0.9 

29.49 

.37 

22.5 

9.4 

24.55 

.91 

41.8 

0.7 

54.73 

.19 

21.2    0.4 

24.5 

14.39 

.13 

21.0    0.3 

29.82 

.99 

25.0 

9.5 

24.74 

.18 

42.5 

0.7 

54.90 

.16 

20.8    0.4 

Dec.    4.5 

14.51 

.10 

20.7    0.3 

30.06 

.19 

27,5 

9.6 

24.90 

.13 

43.2 

0.7 

55.05 

.13 

20.4    0.4 

14.5 

14.59 

.06 

20.4     0.3 

30.21  +.10 

30.1 

9.5 

25.01 

.09 

43.9 

0.7 

55.16 

.08 

20.0    0.4 

24.4 

14.62  +.09 

20.1     0.3 

30.26- 

-.01 

32.5 

9.4 

2547 

4-.04 

44.6 

0.6 

55.22 +.04 

19.5    0.4 

34.4 

14.62- 

-.03 

19.8  -0.3 

30.20- 

-.1J 

34.8+9.9 

25.09- 

-.01 

45.2  +0.6 

55.24 

.00 

19.1  -0.4 
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1 

1 

1 
1 

1 

I 

APPARENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

a  Aurige. 
(CapeUa.) 

/3  Ononis. 
(Rigel.) 

(3  Tauri. 

Groo 

imbr 

t 
ion. 

idge  966. 

Bight 

A  90608100. 

Declination 
North. 

Bight 
Ascension. 

Declination 
South. 

Bight 
Ascension. 

Deolination 
North. 

High 
Asoena 

Declination 
North. 

< 

i 

ll 

5 

m 

7 

+45  52 

h 

5 

m 

8 

o           / 

-8  20 

h 

5 

ID 

18 

+28°  30 

h     in 

5  23 

+74  57 

(Dec.  30.4) 

s 
61.72  +.03 

36.3  +1.3 

54.24 

+.01 

25.8 

-1.7 

a 
52.71 

+.04 

21.6+0.4 

8 

65.32 

-.01 

47.6  +9.8 

Jan.     9.4 

61.71  - 

-.03 

37.6    1.9 

54.23 

-.03 

27.4 

1.5 

62.73 

-.01 

22.0    0.3 

65.23 

.17 

50.3    9.6 

19.4 

61.65 

.10 

38.8    l.i 

54.18 

.07 

28.8 

1.4 

52.70 

.06 

22.3    0.3 

64.98 

.33 

52.7    9.3 

29.4 

61.52 

.15 

39.7    0.9 

54.09 

.11 

30.1 

1.1 

52.62 

.10 

22.6    0.9 

64.58 

.47 

54.9    9.0 

Feb.    8.3 

61.35 

.19 

40.5    0.6 

53.96 

.14 

31.1 

0.9 

62.49 

.14 

22.8  +0.1 

64.04 

.59 

56.6    1.5 

18.3 

61.14 

.93 

40.9  +0.3 

53.81 

.16 

31.9 

0.7 

62.34 

.17 

22.8    0.0 

63.40 

.68 

58.0    l.l 

28.3 

60.90 

.85 

41.1     0.0 

53.64 

.18 

32.4 

0.4 

62.15 

.19 

22.8  -o.i 

62.68 

.74 

58.8  +0.5 

Mar.  10.2 

60.64 

.96 

41.0  -0£ 

53,45 

.19 

32.7  -0.1 

61.96 

.90 

22.7    O.fl 

61.92 

.76 

69.0    0.0 

20.2 

60.38 

.95 

*40.6    0.6 

53.26 

.18 

32.7  +0.1 

51.75 

.19 

22.4    0.3 

61.16 

.75 

58.7  -0.6 

30.2 

60.14 

.93 

99.8    0.6 

53.09 

.17 

32.4 

0.4 

51.56 

.18 

22.0    0.4 

60.43 

.70 

67.9    l.l 

Apr.    9.2 

59.93 

.19 

38.8    1.1 

62.93 

.14 

31.9 

0.6 

51.39 

.16 

21.6    0.5 

69.76 

.69 

66.6    1.5 

19.1 

59.75 

.15 

37.7    1.9 

52.80 

.11 

31.2 

0.9 

51.25 

.19 

21.0    0.6 

59.18 

.59 

64.8    1.9 

29.1 

59.63 

.10 

36.3    1.4 

52.70 

.08 

30.2 

1.1 

51.16 

.08 

20.5    0.6 

58  72 

.30 

62.7    9.3 

May    9.1 

59.56- 

-.04 

34.9    1.4 

62.65- 

-.04 

29.0 

1.3 

51.09 

-.03 

19.9    0.6 

58.40 

.95 

50.3    8^ 

19.1 

59.56  +.09 

33  4    1.5 

52.63  +.01 

27.6 

1.5 

51.08  +.09 

19.4    0.5 

58.22- 

-.10 

47.7    9.7 

29.0 

59.61 

.09 

32.0    1.4 

52.66 

.05 

96.0 

1.6 

61.13 

.06 

18.9    0.5 

58.19  +.06 

46.0    9.7 

June   8.0 

59.73 

.15 

30.6    1.3 

52.73 

.09 

24.3 

1.8 

51.21 

.11 

18.4    0.4 

58.32 

.91 

42.3    9.7 

J  8.0 

59.90 

.90 

29.3    1.9 

62.84 

.13 

22.6 

1.8 

51.36 

.16 

18.1     0.3 

58.61 

.35 

39.6    9.6 

27.9 

60.13 

.95 

28.2    l.l 

53.00 

.17 

20.7 

1.9 

51.53 

.90 

17.9    0.9 

50.03 

.49 

37.0    9.4 

July   7.9 

60.40 

.99 

27.2    0.9 

53.18 

.90 

18.8 

1.8 

51.75 

.93 

17.8  -O.I 

69.59 

.09 

34.7    9.9 

17.9 

60.72 

.33 

26.4    0.7 

63.39 

.93 

17.0 

1.7 

62.00 

.96 

17.8    0.0 

60.26 

.79 

32.6    9.0 

27.9 

61.06 

.36 

25.9    0.5 

53.63 

.95 

15.3 

1.6 

52.27 

.98 

17.9  +0.1 

61.04 

.89 

30.8    1.7 

Aug.    6.8 

61.44 

.38 

25.5    0.3 

63.89 

.96 

13.8 

1.4 

52.56 

.30 

16.1    0.9 

61.90 

.19 

29.2    1.3 

16.8 

61.82 

.40 

25.3  -0.1 

64.16 

.97 

12.6 

l.l 

52.88 

.39 

18.3    0.9 

62.82 

.95 

28.1    0.9 

26.8 

62.23 

.40 

25.3  +0.1 

54.44 

.98 

11.6 

0.8 

63.20 

.39 

18.6    0.3 

63.80 

1.00 

27.4    0.6 

Sept.   6.8 

62.63 

.41 

25.5    0.3 

54.72 

.98 

10.9 

0.5 

53.52 

.33 

18.9    0.3 

64.82 

1.09 

27.0  -0.9 

15.7 

63.04 

.40 

25.8    0.5 

55.00 

.98 

10.5  +0.9 

53.85 

.33 

19.2    0.3 

65.84 

1.09 

27.1  +0.9 

25.7 

63.44 

.40 

26.4    0.6 

65.28 

.97 

10.6  -0.9 

64.18 

.39 

19.4    0.3 

66.86 

1.01 

27.5    0.6 

Oct.     5.7 

63.84 

.38 

27.1    0.8 

55.55 

.96 

11.0 

0.6 

64.50 

.31 

19.7    0.3 

67.87 

.98 

28.3    1.0 

15.6 

64.21 

.37 

27.9    0.9 

55.81 

.95 

11.8 

0.9 

54.80 

.30 

20.0    0.3 

68.83 

.94 

29.6    1.4 

25.6 

64.57 

.34 

26.9    1.0 

56.05 

.93 

12.8 

1.9 

55.10 

.98 

20.2    0.3 

69.74 

.87 

31.1     1.8 

Nov.    4.6 

64.89 

.81 

30.0    1.9 

66.27 

.91 

14.2 

1.5 

55.37 

.96 

20.5    0.3 

70.57 

.78 

33.1    9.1 

14.6 

65.18 

.97 

31.2    1.3 

56.47 

.18 

15.8 

1.7 

65.62 

.93 

20.7    0.3 

71.30 

.68 

35.3    9.4 

24.5 

65.44 

.93 

32.5    T.3 

56  64 

.15 

17.6 

1.8 

65.84 

.90 

21.0     0.3 

71.92 

.55 

37.8    9.6 

Dec.    4.5 

65.64 

.18 

33.6    1.4 

56.77 

.19 

19.4 

1.9 

56.02 

.16 

21.3    0.3 

72.40 

.41 

40.5    9.7 

14.5 

65.79 

.19 

35.3    1.4 

56.87 

.08 

21.3 

1.8 

56.16 

.19 

21.6    0.3 

72.74 

.96 

43.3    9.6 

24.5 

65.89  +.06 

36.7    1.4 

66.93  -+.04 

23.1 

1.8 

56.25 

.07 

22.0    0.3 

72.92  +.09 

46.1    9.8 

34.4 

65.92 

.00 

38.0  +1.3 

66.94- 

-.01 

24.8- 

-1.7 

56.30  +.00 

22.3  +0.4 

72.92- 

-.07 

48.9+9.6 

324 


FIXED  STARS,   1882. 


APPARENT  PJLACE8  FOE  THE  UPPER  TRAN8IT  AT  WASHINGTON. 

i 

6  Ononis. 

a 

Leporis. 

e 

Orionis. 

a< 

Colambc. 

Mean 
Solar 
Date. 

tion 
i. 

Bight 
Ascension. 

Declination 
/South. 

Bight 
Ascension. 

Declina 

BouU 

BighJ 
Asoenai 

h 

5 

r 

on. 

Declination 
South. 

Bight 
Ascension. 

Declination 
South. 

li     m 

5  25 

O            / 

-0  23 

h     m 

5  27 

O            / 

-17  54 

m 

30 

o 

-1 

16 

h      m 

5  35 

o 

-34 

8 

1 

(Deo.  30.4) 

a 
61.00  +.03 

90.3  < 

-1.3 

8 

33.78  +.03 

34.3 

-4U 

a 
15.86  +.04 

47\3 

•1.4 

s 
24.91 

.00 

2&8  • 

Jan.     9.4 

61.02- 

-.01 

21.6 

1.9 

33.78  • 

-43 

36.6 

9.0 

15.87- 

-.01 

48.6 

1.3 

24.86- 

-.05 

26.6 

"l 

19.4 

60.98 

.06 

22.8 

1.1 

33.73 

.07 

38.4 

1.8 

15.84 

.05 

49.8 

1.1 

24.81 

.10 

29.1 

8.4 

29.4 

60.91 

.09 

23.8 

0.9 

33.64 

.11 

40.1 

1.5 

15.77 

.09 

50.9 

1.0 

24.68 

.15 

31.3 

9.0 

Feb.    8.3 

60.80 

.13 

24.6 

0.7 

33.50 

.15 

41.6 

1.9 

15.66 

.12 

51.8 

0.8 

24.51 

.18 

33.1 

14? 

18.3 

60.66 

.15 

25.2 

0.6 

33.34 

.17 

42.6 

0.9 

15.52 

.15 

52.5 

0.6 

24.31 

41 

34.5 

1.9 

88.3 

60.50 

.17 

25.7 

0.4 

33.16 

.19 

43.2 

0.5 

15.36 

.17 

62.9 

0.4 

24.09 

.94 

35.5 

0.7 

Mar.  10.3 

60.32 

.18 

26.0  -4.9 

32.96 

.90 

43.6  -0.9 

15.18 

.16 

53.2  -0.8 

23.84 

44 

36.0 

90.2 

60.14 

.18 

26.1 

0.0 

32.76 

.90 

43.6  +0.1 

15.00 

.18 

53.4 

0.0 

23.60 

44 

36.0  +0s| 

90.2 

59.96 

.17 

26.0  +0.9 

32.57 

.19 

43.3 

0.5 

14.82 

.17 

53.3  +0.9 

23.36 

43 

35.6 

0.6 

Apr.    9.2 

69.80 

.15 

25.8 

0.3 

32.39 

.17 

42.7 

0.8 

14.66 

.15 

53.0 

0.4 

23.13 

41 

34.8 

14 

10.1 

59.67 

.19 

25.3 

0.5 

32.24 

.14 

41.6 

1.1 

14  53 

.19 

52.6 

0.5 

22.93 

.18 

33.5 

1.4 

29.1 

59.57 

.06 

24.7 

0.7 

32.12 

.10 

40.5 

1.4 

14.42 

.09 

51.9 

07 

22.77 

.14 

31.9 

1.8 

May    9.1 

69.50- 

-.04 

23.9 

0.9 

32.03 

.06 

39.0 

1.6 

14.36 

.05 

51.1 

0.9 

22.64 

.10 

30.0 

8.1 

19.1 

59.48 

.00 

23.0 

1.0 

31.99- 

-.09 

37.3 

1.8 

14.33- 

-.01 

50.1 

l.l 

22.56 

.06 

27.7 

9.4 

29.0 

59.50+44 

21.9 

1.9 

/ 
31.99 +.09 

85.4 

9.0 

14.34  +.04 

49.0 

1.9 

22.53 

-41 

25.2 

9.6 

June    8.0 

59.56 

.08 

20.6 

1.3 

32.04 

.07 

83.2 

9.9 

14.40 

.08 

47.7 

1.3 

22.54  +.04 

22.5 

9,7 

18.0 

59.67 

.19 

19.3 

1.4 

32.12 

.11 

31.0 

9.9 

14.50 

.19 

46.3 

1.4 

22.61 

.09 

19.7 

9.8 

28.0 

69.81 

.16 

17.0 

1.4 

32.25 

.15 

28.8 

9.3 

14.64 

.15 

44.9 

1.5 

22.72 

.13 

16.8 

9.8 

July    7.9 

59.96 

.19 

16.4 

1.4 

32.42 

.18 

26.5 

9.9 

14.81 

.19 

43.4 

1.5 

22.67 

.17 

14.0 

84 

17.9 

60.19 

.98 

15.0 

1.4 

32.61 

.91 

24.4 

9.1 

15.01 

.91 

42.0 

1.4 

23.06 

.81 

11.3 

8.6 

27.9 

60.42 

.94 

13.7 

1.3 

32.83 

44 

22.4 

1.9 

15.24 

44 

40.6 

1.3 

23.28 

.94 

8.8 

9.4 

Aug.    6.8 

60.67 

.96 

12.4 

1.9 

33.08 

46 

20.6 

1.7 

15.48 

.95 

39.3 

1.9 

23.54 

.97 

6.6 

84 

16.8 

60.93 

sn 

11.4 

1.0 

33.34 

sn 

19.0 

1.4 

15.74 

.87 

38.2 

1.0 

23.62 

49 

4.7 

1.6 

26.8 

61.21 

48 

10.5 

0.7 

33.62 

48 

17.9 

1.0 

16.02 

48 

37.4 

0.7 

24.11 

40 

3.3 

14 

Sept   6.8 

61.49 

48 

9.9 

0.5 

83.90 

.99 

17.1 

0.6 

16.30 

.88 

86.8 

0.5 

24.42 

.31 

2.4 

0.7 

15.7 

61.77 

.98 

9.6  +0.9 

34.19 

.99 

16.7  +0.1 

16.58 

.98 

$6.4 

f04 

24.74 

.39 

2.0 

+0.1 

26.7 

62.06 

.88 

9.6  -0.1 

34.48 

.98 

16.8< 

-0.3 

16.86 

.98 

36.4  -O.l 

25.05 

.31 

2.1 

-0.4 

Oct.     6.7 

62.33 

.97 

9.8 

0.4 

34.76 

.98 

17.4 

0.8 

17.14 

47 

36.7 

0.4 

25.36 

.30 

2.8 

1.0 

16.7 

62.60 

.96 

10.4 

0.7 

35.03 

.86 

18.4 

1.9 

17.41 

.86 

37.3 

0.7 

25.66 

40 

4.1 

1.5 

266 

62.85 

.95 

11.2 

0.9 

35.29 

.85 

19.8 

1.6 

17.66 

45 

38.2 

1.0 

25.94 

47 

6.8 

1 
9.0! 

Nov.    4.6 

63.09 

.83 

12.3 

1.9 

35.52 

.99 

21.5 

1.9 

17.90 

43 

39.3 

1.9 

26.20 

.94 

8.0 

84 

14.6 

63.31 

.90 

13.5 

1.3 

35.74 

JO 

23.5 

9.1 

18.12 

40 

40.6 

1.4 

26.43 

.91 

10.6 

a.7 

24.5 

63.49 

.17 

14.9 

1.4 

35.92 

.16 

25.8 

8.3 

18.31 

.16 

42.0 

1.5 

26.62 

.17 

13.4 

94 

Dec.    4.5 

63.66 

.14 

16.4 

1.5 

36.06 

.13 

28.1 

9.4 

18.47 

•14 

43.6 

1.5 

26.77 

.18 

16.5 

S.1 

14.5 

63.77 

.10 

17.8 

1.5 

36.17 

.09 

30.5 

9.4 

18.60 

.10 

45.1 

1.5 

26.88 

.06 

19.6 

3.1 

24.5 

63.85 

.08 

19.3 

1.4 

36.24  +.04 

32.9 

94 

18.68 

.06 

46.6 

1.5 

20.93  +.03 

226 

3.0 

34.4 

63.89  +.09 

20.6 

-1.3 

36.26 

40 

35.1  -0.9 

18.72  +.09 

48.0 

-1.4 

26.93- 

-.08 

25.6-«4 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

a  Ononis. 

V 

Ononis. 

22  Camelop.  (H.) 

fi  Geminorum. 

Mean 
Solar 
Date. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Deelinatton 
North. 

Right 
Ascension. 

DeellnatioB 
North. 

Right 
Ascension. 

Declination 
North. 

h     m 

5  48 

O            / 

+7  22 

h 

6 

m 

0 

+14°  46 

1i 

6 

m 

5 

+69°  21 

h 

6 

m 

15 

+22°  34' 

(Dec  30.5) 

s 
49.42  +.06 

56.8  -4.0 

8 

52.63  +.06 

47.6  -6.6 

8 

56.23  +.14 

28.7  +9.5 

8 

51.97 

+.10 

16*5  —0.1 

Jan.     9.5 

49.46  +.09 

55.9    0.9 

52.69  +.03 

47.0    0.5 

56.31 

.00 

31.2    9.5 

52.04 

+.05 

16.4     0.0 

19.4 

49.45  • 

-.03 

55.1     0.7 

62.69- 

-.09 

46.6    0.4 

56.24- 

-.13 

33.7    9.4 

52.06 

.00 

16.4    0.0 

29.4 

49.40 

.07 

54.4    0.6 

52.65 

.06 

46.3    0.3 

56.06 

.94 

36.0    9.1 

52.04 

-.05 

16.5  +0.1 

Feb.     8.4 

49.30 

.11 

53.8    0.5 

52  57 

.10 

46.0    0.9 

55.76 

.34 

37.0    1.8 

51.96 

.10 

16.6    0.1 

18.3 

49.18 

.14 

53.4    0.4 

52.46 

.14 

45.8    0.9 

55.37 

.43 

39.6    1.4 

51.84 

.14 

16.7    o.l 

28.3 

49.02 

.10 

53.0    0.3 

52.29 

.16 

45.6    0.1 

54.90 

.60 

40.6    1.0 

51.69 

.16 

16.8  +0.1 

Mar.  J  0.3 

48.85 

.18 

52.8    0.9 

52.12 

.18 

46.5    0.1 

54.37 

.54 

41.5+0.5 

51.51 

.18 

16.9    0.0 

20.3 

48.66 

.18 

52.7  -0.1 

51.94 

.18 

45.4  -0.1 

53.82 

M 

41.7    0.0 

51.32 

.19 

16.9    0.0 

30.2 

48.49 

.17 

52.6    0.0 

51.76 

.18 

45.4    0.0 

53.28 

.53 

41.4  -0.5 

51.13 

.19 

16.8  -0.1 

Apr.     9.2 

48.32 

.15 

52.7  +0.1 

51.59 

.16 

45.3    0.0 

52.75 

.50 

40.7    1.0 

50.95 

.17 

16.7    0.1 

19.2 

48.18 

.13 

52.9    0.9 

51.44 

.13 

45.4    0.0 

52.28 

.44 

39.5    1.4 

50.79 

.15 

16.6    0.9 

29.2 

48.07 

.09 

53.2    0.4 

51.32 

.10 

45.5  +0.1 

51.88 

.35 

37.9    1.8 

50.06 

.11 

16.4    0.9 

May    9.1 

47.99 

.06 

53.6    0.5 

51.23 

.06 

45.5    0.9 

51.57 

.96 

36.0    9.1 

50.56 

.08 

16.2    0.2 

19.1 

47  96- 

-.08 

54.2    0.6 

51.19. 

-.09 

46.7    0.9 

51.36 

.16 

33.8    9.3 

50.50  • 

-.04 

16.0    0.9 

29.1 

47.96  +.03 

51.8    0.7 

51.19 +.09 

45.9    0.3 

51.26- 

—.04 

31.4     9.4 

50.49  +.01 

15.9    0.9 

June    8.0 

48.01 

.07 

55.6    0.8 

51.23 

.06 

46.2    0.3 

51.27  +.06 

28.9    9.5 

50.52 

.05 

15.7    0.1 

18.0 

48.10 

.11 

56.4    0.9 

51.31 

.10 

46.6    0.4 

51.39 

.17 

26.3    9.5 

50.59 

.09 

15.6  -o.l 

28.0 

48.22 

.14 

57.3    0.9 

51.44 

.14 

47.0    0.5 

51.62 

.98 

23.8    9.5 

50.71 

.13 

15.6    0.0 

July    8.0 

48.39 

.18 

58.3     1.0 

51.59 

.17 

47.5    0.5 

51.95 

.38 

21.4     9.4 

50.86 

.17 

15.5    0.0 

17.9 

48.58 

.91 

59.2    l.o 

51.78 

.90 

48.1     0.5 

52.38 

.46 

19.1      9.9 

51.05 

.90 

15.6    0.0 

27.9 

48.80 

.93 

60.2    0.9 

52.00 

93 

48.6    0.5 

52.88 

.54 

17.0     9.0 

51.27 

.93 

15.6    0.0 

Aug.    6.9 

49.04 

.95 

61.0    0.8 

52.24 

.95 

49.1    0.5 

53.46 

.61 

15.2    1.7 

51.51 

.95 

15.6    0.0 

16.9 

49.30 

.97 

61.8    0.7 

52.50 

.97 

49.5    0.4 

54.10 

.67 

13.6    1.4 

51.77 

.97 

15.7    0.0 

26.8 

49.57 

.86 

62.4    0.5 

E2.78 

.98 

49.9    0.3 

54.79 

.71 

12.4    l.i 

52.05 

.99 

15.7    0.0 

Sept.    5.8 

49.85 

.* 

62.8    0.3 

53.07 

.99 

50.1  +0.9 

55.52 

.74 

1 1 .4    0.8 

52.35 

•3S 

15.7  -0.1 

15.8 

50.14 

.99 

63.0  +0.1 

63.36 

.30 

50.2    0.0 

56.27 

.76 

10.9  -0.4 

52.65 

.31 

15.6    0.1 

25.7 

50.43 

.99 

63.0  -0.1 

53.66 

.30 

50.1  -0.1 

57.04 

.77 

10.6    0.0 

52.96 

.31 

15.4    0.9 

Oct.     5.7 

50.71 

.98 

62.8    0.3 

53.95 

.30 

49.9    0.3 

57.81 

.76 

10.8  +0.3 

53.28 

.31 

15.1    0.3 

15.7 

50.99 

.98 

62.4    0,5 

54.25 

.89 

49.6    0.4 

58.57 

.75 

11.3    0.7 

53.59 

31 

14.8    0.3 

25.7 

51.27 

.97 

61.7    0.7 

54.54 

.98 

49.1     0.5 

59.30 

.71 

12.2     1.0 

53.90 

.30 

14.4    0.4 

Nov.    4.6 

51.52 

.95 

(50.9    0.0 

54.81 

.97 

48.5    0.6 

60.00 

.67 

13.4     1.4 

54.20 

.99 

14.0    0.4 

14.6 

51.76 

.93 

60.0     1.0 

55.07 

.95 

47.8    0.7 

60.64 

.60 

15.0    1.7 

54.48 

.»7 

13.6    0.4 

.     24.6 

51.98 

.90 

58.9     1.1 

55.30 

.99 

47.1     0.7 

61.21 

.59 

16.8    9.0 

54.74 

.94 

13.3    0.4 

Dec.    4.6 

52.16 

..7 

57.8     1.1 

55.50 

.90 

46.4    0.7 

61.69 

.43 

19.0    9  9 

54.96 

.91 

12.9    0.3 

14.5 

52.32 

.13 

56  8    l.l 

55.67 

.15 

45.8    0.7 

62.07 

.39 

21.3     9.4 

55.16 

.17 

12.6    0.9 

24.5 

52.42 

.08 

56.7     1.0 

55.80 

.10 

46.1     0.6 

62.34 

.90 

■ 

23.8    9.6 

56.31 

.13 

12.4    0.9 

34.5 

52.49  +.03 

54.8  -o.o 

55.88  +.05 

44.6  -0.5 

62.48  +.06 

26.4  +9.7 

55.41 

+.09 

12.4  -0.1 
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APPARENT  PLACES  FOE  THE  UPPER  TRANSIT  AT  WASHINGTON. 

1 

Mean 
Solar 
Date. 

a  Argus. 
(Canojms.) 

y  Gemioorum. 

a  Canis  Majoris. 
(Sinus.) 

e  Canis 

i 
i 

i 
Majoris. 

Right 
Ascension. 

Declination 
South. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
South, 

Right 
Ascension. 

h      m 

6  53 

|                     j 

Declination 
South. 

i 

■ 

ll        ID 

6  21 

-52°  37' 

h     m 

6  90 

+16°  29' 

li     m 

6  39 

-16°  33' 

c        . 

-28  48  j 

(Dee.  30.5) 

8 

22.75  +.01 

60.2  -3.6 

s 
56.25  +.11 

49.0  -0.5 

s 
59.17  +.09 

26.9  -94 

• 
61 .68 +.10 

! 

50.8-3.0, 

Jan.     9.5 

22.73  -.06 

63.7    3.4 

56.33    .06 

46.5    0.4 

59.24  +.04 

29.3    9.3 

61.75  +.04 

53.7    9.9 

19.4 

22.63    .13 

67.0    3.1 

56.36  +.01 

48.1     0.3 

59.25  -.01 

31.5    9.1 

61 .77  -.01 

,     56.6    9.7 

29.4 

22.47    .19 

70.0    9.8 

56.35  -.04 

47.8    0.9 

59.22    .06 

33.6    1.9 

61.73    .06 

59.1      9.4 

Feb.     8.4 

22.25    .85 

72.6    9.4 

56.29    .08 

47.7    0.1 

59.14     .10 

35.3    1.6 

61.64     .ll 

61.4    9.1 

18.4 

21.98 -.99 

74.7-1.9 

56.18 -.19 

47.6  HM 

59.02  -.14 

36.8  -14 

61.51  -.15 

63.3  -1.7 

28.3 

21.66     .33 

76.3    1.4 

56.04     .15 

47.5    0.0 

58.87    .16 

37.9    1.0 

61.34     .18 

64.9    M 

Mar.  10.3 

21.32    .35 

77.5    0.9 

55.88    .17 

47.5    0.0 

58.70    .18 

38.8    0.7 

61.15    .90 

G6.0    1.0 

20.3 

20.96     .36 

78.1  -0.4 

55.70    .18 

47.5    0.0 

58.50    .90 

39.3  -0.3 

60.93    .99 

66.8    0.5 

30.3 

20.60     .36 

78.2  +0.2 

55.52    .18 

47.5  '  0.0 

58.31     .90 

39.4    0.0 

60.71     .99 

67.1  -0.1 

Apr.     9.2 

20.25  -.34 

77.8  +0.7 

55.34  -.17 

47.6    0.0 

58.12  -.18 

39.2  +0.3 

60.49  -.91 

67.0  +04  > 

19.2 

19.92     .31 

76.8    1.9 

55.18    .15 

47.6    0,0 

57.94    .17 

38.8    0.6 

60.28    .90 

66.6    0.7 

29.2 

19.62    .98 

75.4     1.6 

55.04    .19 

47.6  +0.1 

57.78    .14 

38.1     0.9 

60.10    .17 

65.7    1.0 

May    9.1 

19.36    .93 

73.6    9.0 

54.94    .08 

47.7    0.1 

57.65    .11 

37.0    1.9 

59.94    .14 

64.5    1.4 , 

19.1 

19.15    .18 

71.4    9.4 

54.87    .05 

47.8    0.1 

57.56    .08 

35.7    1.4 

59.81     .11 

62.9    1.7 

i 

29.1 

19.00  -.19 

68.8+9.7 

54.84  -.01 

47.9  +0.9 

67.51  -.03 

34.2  +1.6 

59.72  -.07 

61.1  +2.0 

June    8.1 

18.91  -.06 

66.0    9.9 

54.86  +.04 

48.1     0.9 

57.49    .00 

32.5    1.8 

59.67  -.03 

59.0     94 

18.0 

18.87    .00 

62.9    3.1 

54.92    .08 

48.3    0.9 

57.51  +.04 

30.6    1.9 

59.66  +.01 

56.7    9.4 

28.0 

18.90  +.06 

59.8    3.9 

55.01     .11 

48.6    0.3 

67.57     .08 

28.7    9.0 

59.70    .05 

54.2    9.5  i 

July    8.0 

18.98    .19 

56.6    3.9 

55.14     .15 

48.9    0.3 

57.66    .11 

26.7    9.0 

59.77    .09 

51.8    94 

18.0 

19.13  +.17 

53.4  +3.1 

55.31  +.18 

49.2  +0.3 

57.80  +.15 

24.7  +1.9 

59.88  +.13 

j 
49.2  -r94 

|           27.9 

19.33     .99 

50.5    9.9 

55.50     .91 

49.5    0.3 

57.96    .18 

22.8    1.8 

60.03    .16 

46.8    9.3 

Aug.    0.0 

19.58     .97 

47.7    94 

55.73     .93 

49.8    0.9 

56.15    .90 

21.0     1.6 

60.21     40 

44.6    9.1 

16.9 

19.88     .39 

45.3    9.9 

55.97     .95 

50.0    0.9 

58.37     93 

19.5     1.4 

60.43     .93 

42.6    1.8 

26.8 

20.21     .35 

43.4     1.7 

56.23    .97 

50.1  +0.1 

58.61     .95 

16.3     l.j 

60.66     .96  j 

40.9    14 

8ept.    5.8 

20.57  +.38 

41.9+1.9 

56.51  +.98 

50.1    0.0 

58.86  +.96 

17.4  +0.7 

60.93  +47 

39.6  +1.1  i 

15.8 

20.96     .40 

41.0+0.6 

56.80     .99 

50.0-0.9 

59.14     .98 

16.8  +0.3 

61.21     .99 

38.6    0.6, 

25.8 

21.36     .40 

40.8  -0.1 

57.09     .30 

49.8    0.3 

59.42    .98 

16.8  -0.1 

61.50    40 

38.4  +0.1 : 

Oot.     5.7 

21.77     .40 

41.1     0.7 

57.40     .30 

49.4    0.4 

59.71     .99 

17.1     0.6 

61.81     .31 

38.6-04 

15.7 

22.17     .39 

42.2    1.4 

57.70     .30 

48.9    0.5 

60.00     .99 

17.9     1.0 

62.12    .31 

39.4    l.o 

25.7 

22.56  +.37 

43.8  -9.0 

58.00  +.30 

48.4  -04 

60.28  +.98 

19.2  -1.4 

62.43  +.30 

40.6  -14 

Nov.    4.7 

22.92    .34 

46.0    9.4 

58.29     .99 

47.6    0.7 

60.57    .27 

20.8    1.8 

62.73    .99 

42.4    9.0, 

14.6 

23.24     .30 

48.7    9.9 

58.57     .97 

46.9    0.8 

60.83    .95 

22.7    9.1 

63.02    .97 

44.5    9.4.' 

24.6 

23.52    .95 

51.8     8.9 

58.83     .95 

46. 1     0.7 

61.08    .93 

24.9    9.3 

63.28    .95 

47.1    9.7 

Dec.    4.6 

23.75  +.18 

56.2-3.5 

59.06  +.99 

46.4  -0.7 

61.29  +.90 

27.4  -94 

63.51  +.21 

49.9  -4.9 

14.5 

23.91     .19 

58.7    3.6 

59.26     .18 

44.7    0.7 

61.47     .16 

29.9    94 

63.70    .17 

62.8    3.0 

1           24.5 

24.00  +.06 

62.4    3.6 

59.42    .14 

44.1     0.6 

61.61     .19 

32.4     9.5 

63.85    .19 

55.9    3.0 

1           34.5 

24.02  -.01 

66.0-34 

50.53  +.09 

43.5  -0.5 

61.70  +.07 

34.9  -9.4 

63.95  +.08 

58.9-3.0 
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APPARENT  PLACES  FOB  THE  UPPEB  TRANSIT  AT  WA8H1NGTOK. 

Meau 
Solar 
Date. 

6  Canis . 

If  aj  oris. 

6  Geminorum. 

Piazzi 

vii.  67. 

a*Geminorum. 
(Castor.) 

Right 
Ascension. 

Declination 
South. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
Aorta. 

Right 
Ascension. 

Declination 
North. 

h      m 

7     3 

-26  12 

h     m 

7  13 

+22  11 

ll        ID 

7  18 

+68°  41 

h     m 

7  27 

+32    8 

/Dec. 

30.5) 

B 

37.95  +.11 

29.9  -3.0 

8 

7.11  +.16 

45.2  -0.3 

41.09  +.31 

65.8  +9.3 

6.98  +.17 

35.7  +0.9 

Jan. 

9.6 

38.03  +.06 

32.8    9.8 

7.24     .11 

45.0  -0.9 

41.34     .19 

68.2    9.4 

7.14     .19 

36.0    0.4 

19.5 

38.06    .00 

35.6    9.6 

7.32  +.05 

44.9    0.0 

41.47 +.06 

70.7    9.5 

7  24     .07 

36.5    0.6 

29.4 

38.04  -.05 

38.1     9.4 

7.34     .00 

44.9  +0.1 

41.47 -.06 

73.2    9.5 

7.29  +.01 

37.2    0.7 

Feb. 

8.4 

37.97    .10 

40.3    9.1 

7.32  -.05 

451    0.9 

41.35     .18 

75.6    9.3 

7.27  -.04 

37.9    0.7 

18.4 

37.85  -.14 

42.2  -1.7 

7.24  -.10 

45.3  +0.9 

41.10  -.99 

77.8  +*.l 

7.20  -.09 

38.6  +0.7 

28.4 

37.70    .17 

43.8    1.4 

7.13    .13 

45.6    0.3 

40.76     .38 

79.8    1.8 

7.08    .14 

39.3    0.7 

Mar. 

10.3 

37.51     .19 

44.9    1.0 

6.98    .16 

45.8    0.3 

40.34     .46 

81.3     1.3 

6.93    .17 

40.0    0.6 

20.3 

37.31     .91 

45.7    0.6 

6.80    .18 

46.1     0.9 

39.85    .50 

82.4    0.9 

6.74    .19 

40.5    0.5 

30.3 

37.10    .91 

46.  t  -0.9 

6.62    .19 

46.3    0.9 

39.33    .59 

83.1  +0.4 

6.55    .90 

41.0    0.4 

Apr. 

9.3 

36.88  -.91 

46.1  +0.9 

6.43  -.18 

46.4  +0.1 

38.80 -.59 

83.3  -0.1 

6.34  -.90 

41.2+0.9 

19.2 

36.68    .19 

45.7    0.6 

6.26    .17 

46.6  +0.1 

38.29    .49 

83.0    0.6 

6.15    .19 

41.3    0.0 

29.2 

36.50    .17 

45.0    0.9 

6.10    .14 

46.6    0.0 

37.81     .45 

82.2    1.0 

5.97    .16 

41.3  -0.1 

May 

9.2 

36.34     .14 

43.8     1.3 

5.97    .11 

46.6    0.0 

37.38    .38 

80.9    1.4 

5.82     .14 

41.0    0.3 

19.1 

36.22    .11 

42.4     1.6 

5.87    .08 

46.5  -0.1 

37.05    .30 

79.3    1.8 

5.70    .10 

40.7    0.4 

29.1 

36.13 -.07 

40.7  +1.8 

5.81  -.04 

46.4  -0.1 

36.79  -.91 

77.4  -9.1 

5.62  -.06 

40.2  -0.5 

June 

8.1 

36.08  -.04 

38.7    9.1 

5.79    .00 

46.3    0.1 

36.63    .11 

75.1     9.3 

5.58  -.09 

39.6    0.0 

18.1 

36.06  +.01 

36.6    9.9 

5.81  +.04 

46.2    0.1 

36.57  -.01 

72.7    9.5 

5.58  +.09 

38.9    0.7 

28.0 

36.09    .05 

34.3    9.3 

5.87    .08 

46.0    0.9 

36.60  +.09 

70.2    9.6 

5.63    .07 

38.2    0.7 

July 

8.0 

36.16    .09 

31.9    9.4 

5.96    .11 

45.8    0.9 

36.74    .18 

67.5    9.6 

5.71     .11 

37.4    0.8 

18.0 

36.26  +.19 

29.5  +9.4 

6.10 +.15 

45.7  -0.9 

36.97  +.98 

64.9-9.6 

5.84  +.14 

36.6  -0.8 

28.0 

36.40     .16 

27.2    9.9 

6.26    .18 

45.5    0.9 

37.30    .36 

62.3    9.5 

6.00    .18 

35.8    0.8 

Aug. 

6.9 

36.57    .19 

25.0    9.1 

6.45    .91 

45.3    0.9 

37.70    .44 

59.8    9.4 

6.19    .91 

35.0    0.6 

16.9 

36.78    .93 

23.1     1.8 

6.67    .98 

45.0    0.3 

36.18    .59 

57.5    9.9 

6.42    *94 

34.1    0.9 

26.9 

37.00    .94 

21.5    1.4 

6.91      .95 

44.7    0.4 

3o.7<5     .58 

55.4     9.0 

6.67     .98 

33*3    0.9 

Sept. 

5.8 

37.26  +.96 

20.2  +1.0 

7.18  +.97 

44.2  -0.4 

39.34  +.63 

53.5  -1.8 

6.94  +.99 

32.4  -0.9 

15.8 

37.53    .98 

19.4    0.6 

7.46    .99 

43.8    0.5 

39.99    .68 

51.8    1.5 

7.24     .31 

31.5    0.9 

25.8 

37.82    .99 

19.0  +0.1 

7.75     .30 

43.2    0.6 

40.70    .71 

60.5    1.9 

7.55     .89 

30.6     0.9 

Oct. 

58 

38.12    .90 

19.2  -0.4 

8.06     .31 

42.5    0.7 

41.42    .74 

49.5    0.8 

7.88    .34 

29.8    0.9 

i 

15.7 

38.42    .31 

19.9    0.9 

8.38     .39 

41.8    0.8 

42.17     .75 

46.9  -0.4 

8.23     .34 

28.9    0.8 

i 
i 

t 
i 

25.7 

38.73  +.30 

21.1  -1.4 

8.70  +.C9 

41.0-0.8 

42.92  +.75 

48.6    0.0 

8.58 +.35 

28,1  -0.8 

Nov. 

4.7 

39.03    .99 

22.7     1.9 

9.02    .31 

40.2    0.8 

43.66    .73 

48.8  +0.4 

8.92     .35 

27.4    0.6 

14.7 

39.32    .98 

24.8    9.3 

9.33    .30 

39.4    0.8 

44.38    .70 

49.4    0.8 

9.27     .34 

26.8    0.5 

24.6 

39.59    .95 

27  3    9.6 

9.62    .99 

38.7    0.7 

45.06     .64 

50.4     1.2 

9.G0    .39 

26.3    0.4 

i 
Dec. 

4.6 

30.82  +.99 

30.0-9.8 

9.90  +.96 

38.0  -0.6 

45.67  +.57 

51.7  +1.6 

9.91  +.99 

26.0  -0.9 

14.6 

40.03    .18 

32.8    9.9 

10.14     .99 

37.4    0.5 

46.20     .49 

53.5    1.9 

10.19     .96 

25.9    0.0 

24.5 

40.19    .14 

35.8    9.9 

10.35     .16 

37.0    0.4 

46.64     .38 

55.5    9.9 

10.42    .91 

26.0  +0.3 

34.5 

40.30  +.09 

38.7  -9.9 

10.51  +.14 

36.6  -0.9 

46.96  +.97 

57.8  +9.4 

10.61  +.16 

26.2  +0.3 
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1 

• 

APPARENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON.                       1 

t 

Mean 
Solar 
Date. 

a  Canis  Minorig. 
(Procyon.) 

/?  Geminorum. 
(Pollux.) 

^  Geminorum. 

3  Urwe  Majoria  (H.) 

Bight 
Aaoanaion. 

Declination 
North. 

Bight 
Aacenaion. 

Declination 
North. 

Bight< 

AitffimliMii 

1 

!  Declination 

1      North. 

Right 
Aaoenaiou. 

Deolination 
North.       ; 

! 

h     m 

7  33 

O            / 

+5  31 

h     in 

7  38 

+28°  18 

h     m 

7  46 

o         / 

+27    3 

h      m 

8     1 

! 
+68°  48 

(Doc.  30.5) 

9.80  +.16 

27.4  -1.4 

a 
8.31  +.19 

2&5    0.0 

a 
190)8  +.90 

61.3  -O.l 

a 
8.54  +.43 

55.4  +9-0 

Jan.     9.5 

9.93    .11 

26.0    1.3 

8.47    .14 1    25.5  +0.9 

19.26    .14 

61.3  +0.1 

8.90    .99 

57.6    9^ 

19.5 

10.02    .06 

24.8    1.1 

8.58    .06 

25.8    0.3 

19.37     .09 

61.4    0.9 

9.14    .17 

60.0     9.5 

29.5 

10.06  +.01 

23.8    0.9 

8.64  +.09 

26.2    0.4 

19.43  +.03 

61.7    0.4 

9.25  +.06 

62.5    9J> 

F«b.     8.4 

10.04  -.04 

23.0    0.7 

8.63  -.03 

26.7    0.5 

19.44  -.09 

62.2    0.5 

9.23  -.06 

65.1     9.5 

18.4 

9.99  -.06 

22.3  -0.6 

8.57  -.06  !     27.2  +0.6 

19.39  -.07 ' 

62.7  +0.5 

9.09  -.90 

67.5  +*.4 ' 

28.4 

9.89    .19 

21.8    0.4 

8.47     .18 

27.8    0.6 

19.30    .19 

63.2    0.6 

8.83    .31 

69.8    9.1 ! 

Mar.  10.3 

9.76    .14 

21.5    0.9 

8.32     .16 

28.4    0.6 

19.16    .15 

63.8    0.5 

8.47    .40 

71.8     1<*! 

20.3 

9.60    .16 

21.4-0.1 

8.15    .16 

28.9    0.5 

19.00    .17 

64.3    0.5 

8.04    ,46 

73.4     1.4 : 

30.3 

9.43    .17 

21.3    0.0 

7.96    .19      29.4    0.4 

1 

16.82    .18 

64.8    0.4 

7.55    .50 

74.6     1.0 ' 

• 
i 

▲pr.     9.3 

9.26  -.17 

21.4  +0.1 

1 
7.77  -.19      29.7  +0.3 

18.63  -.19 

65.2  40.3 

7.03  -.59 

! 

75.3  +0-5 1 

19.2 

9.09    .16 

21.6    0.9 

7.58     .18 

29.9  +0.1 

18.44    .18 

65.4    0.9 

6.51     .51 

75.5    o.o ' 

29.2 

8.94     .14 

21.9    0.3 

7.41     .16 

29.9    0.0 

18.27    .16 

65.5  +0.1 

6.00     .46 

75.3  -0.5 

May    9.2 

8.81     .19 

22.3    0.4 

7.26     .13 

29.8  -0.1 

18.12    .13 

65.5  -0.1 

5.55    .44 

74.6    I* 

19.2 

8.70    .09 

22.8    0.5 

7.14     .10 

29.7    0.9 

18.00    .10 

65.4    0.9 

5.13    .36 

73.4     1.4 

29.1 

8.63  -.06 

23.3+0.6 

7.05  -.07 

29  4  -0.3 

17.91  -.07 

65.2  -0.3 

4.78  -30 

71.8-1.8, 

June   8.1 

8.59  -.09 

23.9    0.6 

7.01  -.03 

29.0    0.4 

17.86  -.03 

64.9    0.3 

4.53    .91 

69.8    9.1 

18.1 

8.59  +.01 

24.6    0.7 

7.00  +.01 

28.5    0.5 

17.85  +.01 

64.5    0.4 

4.36    .19 

67.6    9.4 

28.0 

6.62    .05 

25.3    0.7 

7.03    .05 

28.0    0  5 

17.88    .05 

64.0    0.5 

4.29  -.03 

65.1    9.6 : 

July    8.0 

8.68    .06 

26.1     0.7 

7.11     .09 

27.4    0.6 

17.94     .06 

63.5    0  5 

4.31  +.07 

62.5    9.7i 

18.0 

8.78  +.11 

26.8  +0.7 

7.22  +.13 

26.8  -0.6 

18.04  +.19 

63.0  -0.6 

4.43  +.10 

59.8  -9.6 i 

28.0 

8.91     .14 

27.5    0.6 

7.36     .16 

26.2    0.7 

18.18    .15 

62.4    0.6 

4.63    .95 

57.0    9.8 , 

Aug.    6.9 

9.07    .17 

28.0    0.5 

7.54     .19 

25.5    0.7 

18.34     .18 

61.8    0.7 

4.93    .34 

54.3    9.7 

16.9 

9.25    .19 

28.5    0.4 

7.74     .99 

24.8    0.7 

18.54    .91 

61.1      0.7 

5.31     .49 

51.6    9.6 

26.9 

9.45    .99 

28.9  +0.9 

7.97     .94 

24.0    0.8 

16.76    .24 

60.3    0.8 

5.76    .49 

49.0    9.6  j 

Sept.    5.9 

9.68  +.94 

29.0    o.o 

8  21  +.97 

23.2-0.8 

19.01  +.96 

59.5  -o.8 

6.29  +.56 

46.6  -9.9  ' 

15.8 

9.93     .96 

28.9  -0.9 

8.51     .99 

22.4    0.9 

19.28     .98 

58.7    0.9 

6.88    .69 

44.4       9.1  ; 

25.8 

10.19    .97 

28  6    0.4 

6.80     .91 

21.5    0.9 

19.57     .30 

57.8    0.9 

7.52     .66 

42.5    1.8 

Oct.     5.8 

10.47     .96 

28.0    0.7 

9.12    .30 

20.6    0.9 

19.88     .39 

56.8    1.0 

8.20    .70 

40.9    1.4 1 

15.7 

10.76     .99 

27.2    0.9 

9.44     .33 

19.7    0.9 

20.20    .33 

55.8    1.0 

8.93    .73 

39.6    1.1 

25.7 

11.06 +.90 

26.2  -l.i 

9.78  +.94 

18.8  -0.9 

20.54  +.34 

64.8  -1.0 

9.67  +.» 

38.7  -0.7 

Nov.    4.7 

11.36     .80 

24.9    1.3 

10.12    .94 

17.9    0.8 

20.88    .34 

53.8    0.9 

10.43    .75 

38.2  -0.3 

14.7 

11.65     .99 

23.5    1.5 

10.45    .93 

17.1     0.6 

21.21     .33 

52.9    0.9 

11.17    .70 

38.2+0.9! 

24.6 

11.94     .97 

22.0    1.5 

10.78    .31 

16.4     0.6 

21.54    .39 

52.1     0.6 

11.90    .70 

38.6    0.6 

Dec.    4.6 

12.20  +.96 

20.5  -1.6 

11.08 +.99 

15.8  -0.5 

t 
21  .84  +.99 

1 

51.4  -0.6 

12.57  +45 

39.4  +1.1 

14.6 

12.44     .99 

16.9    1.5 

11.36     .96 

15.4    0.3 

22.13    .96 

50.9    0.4 

13.19     .57 

40.7    1.5 

24.6 

12.64     .18 

17.4    1.5 

11.60     .99 

15.2  -0.1 
15.2  +0.1 1 

22.37    .99 

50.6  -0.9 

13.72     .46 

42.4    1.8 

34.5 

12.81  +.14 

16.0  -1.4 

11.79  +.16 

22.57  +.18 

50.5    0.0 

14.14  +.98 

44.4  +9.1 
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APPARENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 

15  Argus  (t) 

tf  Cancri. 

e  Hydro. 

i  Ursa  ] 

If  aj  oris. 

Mean 
8olar 
Date. 

Bight 

Deettnatien 

Bight 
Aeeenaitin. 

"Dnnllnatiwi 
North. 

Bight 
Aawwaton. 

DeettnaUan 
Nor*. 

Bight 
Aaoeoaion. 

Declination 
North. 

h     m 

8    2 

-23°  57 

h     m 

8  25 

+20  50 

h     m 

8  40 

+6°  50 

a     m 

8  51 

+48°  29 

(Dee.  30.6) 

s 
33.42  +.15 

§8.8-3.0 

56^4  +.99 

15.6  —0.7 

• 
33.81  +.99 

52.9  -1.5 

8 

10-26  +.39 

57.0  +0.7 

Jan.     9.6 

33.57    .19 

61.8    9.9 

56.64    .16 

15.0     0.5 

34.01     .16 

51.4    1.4 

10.55     .96 

57.9    1.0 

19.5 

33.66    .07 

64.6    9.7 

55.80    .19 

14.7    0.3 

34.17    .13 

50.2    1.9 

10.78     .19 

59.1     1.3 

29,5 

33.71  +.09 

67.3    9.5 

56.89    .07 

14.5  -0.1 

34.27     .06 

49.1    1.0 

10.94     .19 

60.5    1.5 

Feb.    8.5 

33.70  -.03 

69.7    9.3 

55.94  +.09 

14.6  +0.1 

34.33  +.08 

48.3    0.7 

11.02  +.05 

62.2    1.7 

18.4 

33.64  -.06 

71.8-4J.0 

5&93-.03 

14.8  +0.3 

34.33  -.09 

47.6  -0.6 

11.04  -.09 

63.9  +1.8 

38.4 

33.54    .19 

73.7    1.7 

55.88    .06 

15.1     0.4 

34.29    .06 

47.2    0.3 

10.98    .09 

65.7    1.7 

Mar.  10.4 

33.40    .15 

75.2    1.3 

55.78    .11 

15.5    0.4 

34.20    .10 

47.0  -0.9 

10.86    .15 

67.4    1.7 

20.4 

33.23    .18 

76.3    1.0 

55.65    .14 

16.0    •  5 

34.09    .18 

46.9    0.0 

10.68    .19 

69.0    1.5 

30.3 

33.05    .19 

77.1     0.6 

55.50    .16 

16.5    0.5 

33.95    .15 

46.9  +0.1 

10.47    .93 

70.3    1.9 

Apr.    9.3 

32.86 -.19 

77.5  -0.9 

55^3 -.17 

16.9  +9.4 

33.80  -.16 

47.1  +0.9 

10  23  -.95 

! 
71.5  +1.0 

19.3 

32.06    .19 

77.6  +0.1 

55.16    .17 

17.3    0.4 

33.64    .16 

47.4    0.3 

9.98    .25 

72.3    0.7 

29.3 

32.48    .16 

77.2    9.6 

54.99    .16 

17.7    0.3 

33.49    .16 

47.7    0.4 

9.73    .95 

72.8  +0.3 

May    9.2 

32.31     .16 

76.6    9.8 

54.84    .14 

17.9    0.9 

33.35    .13 

46.2    0.4 

9.48    .93 

72.9    0.0 

19.2 

32.16    .18 

75.6    1.1 

54.71     .19 

18.1     0.9 

33.22    .19 

48.6    0.5 

9.27    .90 

72.7  -0.4 

99.2 

32.04  -j» 

74.4  +1.4 

54.60  -.09 

18.3  +0.1 

33.12  -.09 

49.1  40.6 

9.08  -.17 

72.1  -0.7 

June    8.1 

31.96    .07 

72.8    1.7 

54.53    .06 

18.3    0.0 

33.04    .07 

49.6    0.6 

8.92    .13 

71.3    l.o 

I8.J 

31.90  -.04 

71.0    1.9 

54.49  -.08 

18.3  -O.l 

32.99    .04 

50.2    0.6 

8.81     .09 

70.1    1.3 

28.1 

31.88    .00 

69.1    S.0 

54.47  +.01 

18.2    0.1 

32.97  -.01 

50.8    0.6 

8.74  -.04 

68.8    1.5 

July    8.1 

31 .90  +.03 

67.0    9.J 

54.50    .04 

18.0     0.9 

32.96  +.09 

51.3    0.5 

8.72    .00 

67.1     1.7 

18.0 

31.94  +.07 

64.8  +9.1 

54.56 +.07 

17.7  -0.3 

33.01  +.05 

51.9  40.5 

8.75  +.05 

65.4  -1.9 

28.0 

32.03    .10 

62.7    9.1 

54.64     .10 

17.4    0.4 

33.08    .08 

52.3    0.4 

8.82    .09 

63.4    9.0 

Aug.    7.0 

32.14     .13 

60.6    9.0 

54.77     .13 

17.0     0.5 

33.17    .11 

62.7    0.3 

8.93    .14 

61.4    2.1 

17.0 

32.29    .16 

58.8    1.8 

54.91     .16 

16.5    0.6 

33.30    .14 

53.0  +0.9 

9.09    .18 

59.3    9  1 

26.9 

I 

32.47    .19 

57.1     1.5 

55.09    .19 

15.9    0.7 

33.45    .16 

53.1    0.0 

9.29    .99 

57.2    9.9 

i  8ept.    5.9 

32.68  +.22 

55.7  +1.9 

55.29  +.99 

15.1  -0.8 

33.62  +.19 

53.0  -0.9 

9.53  +.96 

55.0  -2.2 

|           15.9 

32.91     .95 

54.8    0.8 

55.52    .94 

14.3    0.9 

33.82    .99 

52.7    0.4 

9.81     .30 

52.8    9.1 

I           25.8 

33.17    .97 

54.2  +0.3 

55.78     .96 

13.3    1.0 

34.05     .94 

52.2    0.6 

10.13     .33 

50.8    9.0 

Oct.     5.8 

33.45    .99 

54.1  -0.1 

56.05     .99 

12.2    l.i 

34.30     .96 

51.5    0.9 

10.48     .37 

48.8    1.9 

15.8 

33.74     .30 

54.5    0.6 

56.35    .an 

11.0     1.9 

34.58    .98 

50.5    1.1 

10.86     .40 

47.0    1.7 

25.8 

34.05  +.31 

55.4  -l.i 

56.06 +.39 

9.8  -1.3 

34.87  +.30 

49.3  -1.3 

11.27 +.49 

45.3  -l  5 

iNov.    4.7 

34.37    .31 

56.8    1.6 

56.96    .33 

8.4    1.3 

35.17     .31 

47.9    1.5 

11.70     .43 

43.9     1.3 

i           14.7 

34.68    .31 

58.6    9.0 

57.31     .33 

7.1     1.3 

35.48     .31 

46.4    1.6 

12.14     .44 

42.8    1.0 

24.7 

34.96    .99 

60.8    9.4 

57.64     .39 

5.8    1.9 

35.80     .31 

44.7    1.7 

12.57     .44 

42.0    0.7 

i 

!  Dec.    4.7 

35.27  +.97 

63.3  -9.6 

57.96  +.30 

4.6  -l.i 

36.10  +.90 

43.0  -1.7 

13,01  +.49 

41.5-0.3 

j           14.6 

35.52     .94 

66.0    9.8 

58.25    .98 

3.6    1.0 

36.38    .97 

41.3    1.7 

13.42     .39 

41.4  40.1 

!           24.6 

35.74     .90 

68.9    9.9 

58.52    .95 

2.7    0.8 

36.64     .94 

39.6    1.6 

13.80    .35 

41.7    0.6 

!           *4.6 

35.92  +.16 

71.8  -9.9 

58.74  +.99 

2.0  -0.6 

36.87  +.91 

38.1  -1.5 

14.12  +.31 

42.3  +0.9 

1 
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APPARENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 

<78  Ursa 

Majoris. 

k  Cancri. 

lAr 

&UB. 

* 
1  Draconig  (H.) 

Mean 
Solar 
Date. 

i 

Bight 
Ascension. 

Declination 
North, 

Eight 
Asoensioii. 

Declination 
North. 

Right. 
Ascension. 

Declination 

Right 
Ascension. 

Declination  ' 
North, 

h     m 

9    0 

+67°  36 

h     m 

9     I 

o         / 

+11     8 

h     m 

9  13 

-58°  46' 

h     m 

9  20 

+81°  50 

(Dec.  90.6) 

8 

3.82  +43 

24.8  +1.4 

8 

23.49  +.95 

20.9  -1.4 

6 

58.65  +.89 

45.9  -43.6 

a 
18.33+1.31 

24\3+1.8 

Jan.     9.0 

4.29    .49 

26.4    1.9 

23.71     .90 

19.6    1.9 

58.94    44 

49.5    3.7 

19.52  1.07 

26.3    94 

19.6 

4.66    .31 

28.5    9.9 

23.89    .15 

18.6    1.0 

59.14    .16 

53.3    3.8 

20.46    .79 

28.7    9.6 

39.5 

4.91     .19 

30.8    9.4 

24.02    .10 

17  7    0.7 

59.26  +.06 

57.1    3.6 

21.11     .50 

31.5    94 

Feb.    8.5 

5.03  +.06 

33.4    9.6 

24.09  +.05 

17.1    0.5 

59.30    .00 

61.0    3.7 

21.45+  .19 

34.4    34 

18.5 

5.03  -.06 

35.9+9.6 

24.12    .00 

16.7  -6.3 

59.26  -.08 

64.6-3.5 

21.48-  .13 

37.4  +3.0 

28.4 

4.92    .17 

38.5    9.5 

24.10  -.04 

16.5  -o.i 

59.14     .15 

68.0    3.3 

21.20    .43 

40.4    9.9 

Mar.  10.4 

4.69     J9T7 

40.9    9.3 

24.03    .08 

16.5  40.1 

58.95    .99 

71.1    9.9 

20.63    .70 

43.2    9.7 

20.4 

4.38    .35 

43.0    9.0 

23.93    .11 

16.6    0.9 

58.71     .97 

73.9    &5 

19.80    .94 

45.7    94 

30.4 

3.99    .41 

44.9     1.6 

23.81     .13 

16.9    0.3 

58.42    .31 

76.2    9.1 

18.75  1.13 

47.9    14 

Apr.    9.3 

3.55  —.46 

46.3  +1.9 

23.66  -.15 

17.2  +0.4 

58.09  -.34 

78.1  -101 

17.54-147 

49.6  +1.4 

19.3 

3.07    .48 

47.2    0.7 

23.51     .15 

17.6    0.4 

57.74    .35 

79.5    J  .2 

16.21  1.36 

50.8    04 

29.3 

2.59    .48 

47.7  +0.9 

23.36    .16 

18.0    0.4 

57.38     .36 

80.4    0.6 

14.82  1.40 

51.4  +0.3 

May    9.3 

2.12     .46 

47.7  -0.3 

23.22    .14 

18.4    0.4 

57.02    .36 

80.8  -0.1 

13.42  1.38 

51.4  -04 

19.2 

1.68     .49 

47.2    0.7 

23.09    .13 

18.9    0.4 

56.67    .34 

80.7  +0.4 

12.06  1.39 

50.9    0.8 

29.2 

1.28 -.37 

46.2  -1.9 

22.97  -.10 

19.3  +0.4 

0U..S4  —.39 

80.0  +0.9 

10.79-l.9l 

49.8  -1.3 

June   8.2 

0.94    .31 

44.8    1.6 

22.89    .08 

19.7    0.4 

56.03    .99 

78.9    1.4 

9.64  1.07 

48.2    14 

18.1 

0.67    .S3 

43.1     9.0 

22.82    .05 

20.1    0.4 

55.76    .95 

77.3    1.8 

8.66    .89 

46.2    94 

28.1 

0.47     .16 

40.9    9.3 

22.79  -.09 

20.5    0.3 

55.53    .91 

75.3    94 

7.86    .70 

43.8    9.6 

July    8.1 

0.36  -.08 

38.5    9.5 

22.78  +.01 

20.8    0.3 

55.35    .16 

72.9    9.5 

7.27    .48 

41.0     94 

18.1 

0.32  +.01 

35.9  -9.7 

22.80  +.04 

21.1  +0.9 

55.22  -.10 

70.3  +9.6 

6.89-46 

38.0  -3.1 

28.0 

0.37    .09 

33.1     9.8 

22.85    .06 

21.3+0.1 

55.15  -.04 

67.4    9.9 

6.74—  .03 

34.7    3.3 

Aug.    7.0 

0.50    .17 

30.2    9.9 

22.93    .09 

21.4    0.0 

55.14 +-.09 

64.5    3.0 

6.83+  40 

31.3     3.4 

17.0 

0.72    .95 

27.2    3.0 

23.03    .19 

21.3  -0.1 

55.20    .09 

61.5    9.9 

7.14     .43 

27.9    3.4 

27.0 

1.01      .33 

24.3    9.9 

23.17    .15 

21.1     0.3 

55.32    .16 

58.6    9.8 

7.68    .65 

24.5    3.4 

Sept.    5.9 

1.37  +.40 

21.4  -9.8 

23.33  +.18 

20.8  -0.4 

55.52  +.93 

55.9  +9.6 

8.43+  .86 

21.1  -8.3 

I           15.9 

1.81      .47 

18.6    9.7 

23.52    .90 

20.2    0.6 

55.77    .99 

53.5    9.9 

9.39  1.05 

17.9    3.1 

1           25.9 

2.3  f      .53 

16.0    9.5 

23.73    .93 

19.5    0.8 

56.09    .35 

51.5    1.8 

10.54  1.94 

14.9     9.9 

Oct.     5.8 

2.88    .59 

13.7    9.9 

23.98    .96 

18.6    1.0 

56.47    .40 

50.0    1.9 

11.86  1.40 

12.2     94 

15.8 

3.49    .64 

1 1 .6     1.9 

24.24    .98 

17.4     1.3 

56.90    .45 

49.0  +0.6 

13.33  1.54 

9.8     94 

25.8 

4.15  +.68 

9.8  -1.6 

24.53  +.30 

16.1  -1.4 

57.36  +.46 

48.7    0.0 

14.93+1.64 

7.9  -1.7 

Nov.    4.8 

4.85    .70 

8.4     1.9 

24.84    .31 

14.6     1.6 

57.85    .50 

49.0  -0.6 

16.62  1.79 

6.4     1.9 

14.7 

5.56    .71 

7.5    0.7 

25.15    .39 

13.0    1.6 

58.36    .50 

50.0    1.3 

18.37  1.76 

5.4     0.7 

24.7 

6.27    .70 

7.0  -0.9 

25.47    .39 

11.3     1.7 

58.86    .49 

51.5    1.9 

20.13  1.75 

5.0  -0.9 

Dec.    4.7 

6.96  +.68 

7.1  +0.3 

25.78  +.31 

9.6  -1.7 

59.33  +.40 

53.8  -9.5 

21.86+1.69 

5.1  +0.4 

14.7 

7.62     .63 

7.6    0.6 

26.09    .99 

8.0    1.6 

59.77    .49 

56.5    9.9 

23.51    1.58 

5.8    1.0 

24.6 

8.22     .56 

8.6    1.9 

26.36    46 

6.5    1.5 

60.16    .36 

59.6    3.3 

25.02  1.49 

7.0     1.5 

34.6 

8.74  +.48 

10.1  +1.6 

26.61  +.93 

5.1  -1.3 

60.49  +.99 

63.1  -3.6 

26.35+1 21 

8.8  +14 
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APPARENT  PLACES  FOB  THE  UPPEB  TRANSIT  AT  WASHINGTON. 

a  Hydro. 

d  Ureas. 

Majoris 

6  Urate  Majoris. 

e  Leonis. 

Mean 
Solar 
Bate. 

Bight 
Aaoenalon. 

Declination 
South, 

Bight 
Aaoesaioii. 

Deollnation 
North, 

Bight 
Aaoenaioii. 

Declination 
North, 

Bight 
Aaeeiahm. 

Declination 
North. 

h     m 

9  21 

O             / 

-8    8 

h     m 

9  24 

+70  fcd 

h     m 

9  24 

+52°  12 

h     no 

9  39 

+24  18 

(Dec.  30.6) 

a 
49.36  +.95 

59.4  -9.3 

a 
5.67  +.61 

30.8  +1.3 

8 

60.19  +.38 

31.7  +0.6 

a 
11.17  +.99 

45.7  -oj 

Jan.     9.6 

49.59    .91 

61.6    9.9 

6.24     .61 

32.3    1.8 

60.54     .39 

32.4    i.o 

11.44     .95 

44.9    0.6 

19.6 

49.77    .16 

63.8    9.1 

6.70    .40 

34.4    9.9 

00.82    .95 

33.6    1.3 

11.67     .90 

44.5  -0.3 

29.5 

49.91     .11 

65.9    1.9 

7.03    .96 

36.7    9.5 

61.04     .18 

35.1     1.6 

11.84    .15 

44.3    0.0 

Feb.     8.5 

50.00    .06 

67.7    1.7 

7.22  +.13 

39.3    9.6 

61.18    .10 

36.8    1.8 

11.97    .10 

44.5  +0.9 

18.5 

50.04  +.01 

69.3  -1.5 

7.29  -.01 

42.0  49.7 

61.23  +.09 

38.8+9.0 

12.04  +.04 

44.8  +0.5 

28.4 

50.03  -.00 

70  6    1.9 

7.21     .14 

44.7    9.7 

61.22  -.05 

40.8    9.0 

12.05  -.01 

46.4    0.7 

;  Mar.  10.4 

49.98    .07 

71.7    0.9 

7.01     .96 

47.3    9.5 

61.12    .19 

42.8    9.0 

12.02    .05 

46.2    0.8 

20.4 

49.89    .10 

72.5    0.7 

6.70     .36 

49.7    9.3 

60.97    .18 

44.7    1.8 

11.95    .09 

47.0    0.9 

30.4 

49.78    .19 

73.1    0  4 

6.29     .44 

51.8    9.0 

00.77    .99 

46.4    1.6 

11.84    .19 

47.9    0.9 

i 
Apr.    9.3 

49.64  -.14 

73.4  -0.9 

5.82 -.50 

53.5  +1.5 

60.53  -.95 

47.9  +1.3 

11.70  -.14 

48.7  +0.8 

19.3 

49.50    .16 

73.5    0.0 

5.29    .54 

54.7    1.0 

60.27    .97 

49.1     1.0 

11.55    .15 

49.6    0.8 

29.3 

49  35    .15 

73.4  44.9 

4.75     .65 

55.5  +0.5 

60.00    .97 

49.9    0.6 

11.40    .16 

50.3    0.7 

May    9.3 

49.21     .14 

73.0    0.4 

4.20     .54 

55.8    o.o 

59.73    .96 

60.4  40.9 

11.24    J5 

50.9    0.6 

19.2 

49.07     .13 

72.5    0.6 

3.67     .51 

55.5-0  5 

59.47    .94 

50.4  -O.i 

11.09    .14 

51.4    0.4 

29.2 

48.96  -.11 

71.8  40.8 

3.19  -.46 

54.8  -1.0 

69.24  -.99 

60. 1  -6.5 

10.96  -.19 

5J.7  40.3 

Jane   8.2 

48.85    .09 

71.0     0.9 

2.75     .40 

53.5    1.4 

59.04    .18 

49.4    0.9 

10.85    .10 

51.9  40.1 

18.1 

48.77    .07 

70.0     1.0 

2.38     .33 

51.9    1.9 

68.87    .14 

48.3    1.9 

10.75    .06 

51.9  -0.1 

28.1 

48.72    .05 

69.0    1.1 

2.09     .95 

49.8    9.9 

68.75    .10 

46.9    1.5 

10.69    .05 

51.8    0.9 

1 

July    8*1 

48.68  -.09 

67.8    1.9 

1.89     .16 

47.5    9.5 

58.67    .06 

45.3    1.8 

10.65  -.03 

51 .5    0.4 

18.1 

48.68  +.01 

66.6  +1.9 

1.77 -.07 

44.8  -9.7 

56.64  -.01 

43.4  -9.0 

10.63    .00 

51.0  -0.5 

28.0 

48  70    .03 

65.4    1.9 

1.75 +.09 

42.0    9.9 

58.65  +.04 

41.3    9.9 

10.65  +.03 

50.4    0.7 

Aug.    7.0 

48.75    .06 

64.3    1.1 

1.81     .11 

38.9    3.1 

58.72    .09 

39.6    9.3 

10.69    .06 

49.7    0.8 

17.0 

48.82     09 

63.2    1.0 

1.97    .90 

35.8    3.1 

58.82    .13 

36.7    9.4 

10.76    .09 

48.8    1.0 

27.0 

48.93    .19 

62.4    0.8 

2.22    .99 

32.7    3.1 

58  98    .18 

34.2    9.5 

10.87    .19 

47.8    1.1 

Sept.    5.9 

49.06  +.15 

61.7  40.5 

2.55  +.38 

29.6  -3.1 

59.18 +.93 

31.7  -4.5 

11.00  +.15 

46.6  -1.3 

15.9 

49.23    .18 

61.3  40.3 

2.98    .46 

26.5    3.0 

59.43    .97 

29.1     9.5 

11.17     .18 

46.2    1.4 

25.9 

49.43    .91 

61.1     0.0 

3.48    .54 

23.7    9.8 

59.72    .31 

26.7    9.4 

11.37    .31 

43.8    1.5 

Oct.     5.8 

49.65    .94 

61.4  -0.4 

4.06    .61 

21.0    9.6 

60.06    .36 

24.3    9.3 

11.59     .94 

42.2    1.6 

15.8 

i 

49.90     .96 

61.9    0.7 

4.70     .68 

18.6    9.9 

60.43    .39 

22.0    9.9 

11.85     .97 

40.5    1.7 

!           25.8 

50.18  +.99 

62.8  -1.1 

5.41  +.73 

16.5  -1.9 

60.84  +.43 

20.0  -1.9 

12.14  +.30 

38.7  -1.8 

iNov.    4.8 

50.47    .30 

64.0    1.4 

6.16     .77 

14.8    1.5 

61.28    .45 

18.1      1.7 

12.46    .32 

36.9    1.8 

j            14.7 

50.78     .31 

65.7    1.7 

6.94     .79 

13.6    1.0 

61.74     .46 

16.6    1.3 

12.79    .34 

36.2    1.7 

j           24.7 

51.10     .31 

67.5    9.0 

7.73    .70 

12.8  -0.5 

62.21     .47 

15.5    1.0 

13.13     .34 

33.4    1.7 

Dec.    4.7 

51.41  +.31 

69.6  -9.9 

8.52  +.77 

12.6    0.0 

62.68  +.46 

14.7  -0.6 

13.47  +.34 

31.8-1.5 

14.7 

51.71     .99 

71.8    9.3 

9.27    .73 

12.9  40.6 

63.14    .44 

14.4  -0.9 

13.81     .33 

30.4     1.3 

24.6 

51.99     .96 

74.1     9.3 

9.97     .66 

13.7    1.1 

63.56    .40 

14.4  +0.3 

14.13     .30 

29.3    1.0 

34.6 

52.24  +.93 

76.4  -9.3 

10.59  +.57 

15.0  +1.6 

63.94  +.36 

15.0  40.7 

14.42  +  97 

28.4  -0.6 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

fi  Leonis. 

a  Leonis. 
(Rcgulus.) 

32Urs« 

Majoris. 

yl  Leonis. 

Bight 
Asoenaion. 

Declination 
North. 

Eight 

Aiuaidfln. 

Declination 
North, 

Sight 

Declination 
'     Xvrth. 

JSSL. 

Declination 
North. 

h     m 

9  46 

+26°  38' 

h     m 

10    2 

+12  32 

h     m 

10    9 

■ 

+65  41 

h     m 

10  13 

+20  25 

(Deo.  30.6) 

6 

5.10  +.30 

27.6  -0.9 

8 

7.09  +.99 

23.6  -1.6 

8 

29.96 +.58 

23.0  +0.7 

8 

39,79 +.30 

61.6  -13 

Jan.    9.6 

5.38    .96 

26.9    0.5 

7.36     .95 

22.2    1.3 

30.50    .51 

23.9    1.9 

30.07    St 

60.5    1.0 

19.6 

5.62    .31 

26.6  -0.2 

7.60    .91 

21.0    1.1 

30.97    -43 

95.3    1.6 

30.32    .93 

59.7    0.7 

39.6 

5.80    .16 

26.5  +0.1 

7.78    .16 

'  20.0    0.8 

31.34    .39 

27.2    9.1 

30.53    .16 

59.2    0.4 

Feb.    8.5 

5.94    .10 

26.8    0.4 

7.92    .11 

19.4    0.5 

31.62    .22 

29.4    9.4 

30.69    .13 

59.0-O.1 

J8.5 

6.01  +.05 

27.3  +0.6 

8.01  +.06 

19.0  -0.3 

31.78  +.11 

31.9  49.6 

30.79  +J06 

59.1  +0.9 

28.5 

6.04    .oo 

28.0    0.8 

8.04  +.01 

18.8    0.0 

31.83    .00 

34.5    9.7 

30.84  +.03 

59.4    0.4 

Mar.  10.5 

6.01  -.06 

98.8    0.9 

8.04  -.03 

18.9  +0.9 

31.77 -.11 

37.2    9.6 

30.85  -.09 

59.9    0.6 

20.4 

5.94    .00 

29.8    1.0 

7.99    .07 

19.2    0.3 

31.62    40 

39.8    9.5 

30.81     .06 

60.6    0.7 

30.4 

5.83    .ia 

30.8    l.o 

7.91     .09 

19.6    0.4 

31.37    38 

42.2    2.3 

30.73    .09 

61.4    0.6 

Apr.    9.4 

5.70  -.14 

31.8  +0.9 

7.80  -.19 

20.1  +0.5 

31.06 -.35 

44.3  +1.9 

30.63  -.11 

62.3  444 

19.3 

5.55    .16 

32.7    0.9 

7.68    .13 

20.6    0.6 

30.69    .40 

46.0    1.5 

30.50    .13 

63.2    0.9. 

29.3 

5.39    .16 

33.5    0.7 

7.54    .14 

21.2    0.6 

30.28    .49 

47.4    l.l 

30.37    .14 

64.0    0.8 

May    9.3 

5.23    .16 

34  1    0.6 

7.41     .14 

21.8    0.6 

29.86    .43 

48.2    6.6 

30.23    .14 

64.7    0.7 

19.3 

5.06    .15 

34.6    0.4 

7.27    .13 

22.4    0.6 

29.44     .49 

48.6+0.9 

30.09    .14 

65.4    0.6 

29.2 

4.94  -.13 

35.0  +0.2 

7.15 -.19 

22.9  40.5 

29.02  -.40 

* 

48.5  -0.4 

29.96  -.13 

65.9+0.5 

June    8.2 

4.82    .U 

35.1  +0.1 

7.04     .10 

23.4    0.5 

28.64    .87 

47.9    0.6 

29.84    .11 

66.3    03 

18.2 

4.72    .09 

35.1  -o.i 

6.95    .06 

23.8    0.4 

28.30    .39 

46.9    1.3 

29.74    .09 

66.5  +0.9 

28.2 

4.65     .06 

34.9    0.3 

6.87    .06 

24.2    0.3 

28.00    .97 

45.4    1.7 

99.65    .07 

66.6    o.o 

July    8.1 

4.60     .04 

34.5    0.5 

6.82    .04 

24.5    0.9 

27.76    .91 

43.5    9.1 

29.59    .05 

66.6-0.1 

18>1 

4.58  -.01 

34.9  -0.6 

6.79  -.02 

24.6  +0.1 

27.59  -.15 

41.3  -9.4 

29.55  -.03 

66.4  -0.3 

28.1 

4.58  +.03 

33.3    0.8 

6.78  +.01 

24.7    0.0 

27.47    .08 

38.8    9.7 

29.53    .00 

66.0    0.4 

Aug.    7.0 

4.62    .05 

32.4    0.9 

6.80    .03 

24.6  -0.1 

27.42  -.01 

36.0    9.9 

29.54  +.09 

65.5    0.6 

17.0 

4.69    .06 

31.4    l.l 

6.85    .06 

24.4    0.3 

27.45  +.06 

33.0    31 

29.58    .05 

64.8    0.8 

27.0 

4.78    .11 

30.2    1.3 

6.92    .09 

24.0    0.5 

27.55    .13 

29.9    3.3 

29.64    .08 

64.0    1.0 

Sept.    6.0 

4.91  +.14 

28.8  -1.4 

7.02  +.19 

23.4  -0.7 

27.72  +.91 

26.7  -3.9 

29.74  +.11 

62.9  -LI 

15.9 

5.07     .18 

27.4    1.5 

7.16    .15 

22.7    0.9 

27.96    .98 

93.5    3.9 

29.87    .14 

61.7    13 

25.9 

5.27     .31 

25.8    1.7 

7.32    .16 

21.7    l.l 

28.28    .35 

20.4    3.1 

30.03    .18 

60.3    13 

Oct.     5.9 

5.49    .34 

24.1     1.8 

7.53    .91 

20.6    1.3 

28.66    .49 

17.3    3.0 

30.22    .91 

58.7    13 

15.9 

5.75    .97 

22.3    1.6 

7.75    .94 

19.2    1.5 

29.12    .49 

14.4     9.8 

30.45    .94 

57.0    13 

25.8 

6.04  +.30 

20.4  -1.9 

8.02  +.97 

17.7  -1.6 

29.63  +.55 

11.8-9.5 

30.71  +.96 

55.2  -1.9 

Nov.    4.8 

6.35    .32 

18.6    1.8 

8.29    .30 

16.0    1.8 

30.20    .59 

9.5    9.1 

31.00    .30 

53.3    1.9 

14.8 

6.68    .34 

16.7    1.8 

8.60    .39 

14.1     1.9 

30.82    .63 

7.6     1.7 

31.31     39 

51.3    9.0 

24.7 

7.03    .35 

15.0    1.7 

8.92     .33 

12.3     1.9 

31.46     .65 

6.1     1.3 

31.64    .34 

49.4    1.9 

Dec.    4.7 

7.38  +.35 

13.4  -1.5 

9.25  +.33 

10.4-1.9 

32.11  +.66 

5.1  -0.8 

31.98  +.34 

47.5  -13 

14»7 

7.73     .34 

12.0    1.3 

9.57     .39 

8.6    1.8 

32.76     .64 

4.6  -0.9 

32.32    .33 

45.8    13 

24.7 

8.05    .31 

10.9    1.0 

9.oH     .30 

6.8    1.6 

33.39     .61 

4.7  +0.4 

32.65    .32 

44.3    1.4 

34.6 

8.35  +.98 

10.1  -0.7 

10.17  +.97 

5.3  -1.4 

33.97  +.55 

5.3  +0.8 

32.95  +.99 

43.0  -1.2 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

9  Draconie  (H.) 

p  Leonis. 

9  Argue. 

/  Leonia. 

Mean 
Solar 
Date. 

Right 
Aeeenekm. 

Declination 
North. 

Right 
Aaceneioa. 

DeettaatioB 
Berth. 

Bight 

Aeoenetoa. 

Declination 
South. 

Right 

«B\a^9j9JBj^BJv%HB  ■ 

Declination 
North. 

h     m 

10  25 

+76  18 

h     m 

10  26 

O          i 

+9  54 

h     m 

10  40 

o        / 

-59    8 

h     m 

10  43 

O           I 

+11    9 

(Dec.  30.6) 

8 

5.93  +.96 

47.6  +0.9 

8 

37.60  +.30 

36.0  -1.7 

8 

31.55  +.45 

44.7  -9.8 

8 

4.92  +.31 

56.8  -1.8 

Jan.     9.6 

6.84     .85 

48.7     1.4 

37.89    .97 

34.4     1.5 

31.98    .40 

47.8    3.9 

5.21      .98 

55.2    1.5 

19.6 

7.62     .79 

50.4     1.9 

38.14     .93 

33.0     1.3 

32.34     .33 

51.1     3.5 

5.47     .94 

53.8    1.3 

29.6 

8.27     .56 

52.5    9.3 

38.34     .18 

31.8    i.o 

32.64    .96 

54.7    3.7 

5.69    .90 

58.6    1.0 

Feb.     8.5 

8.74     .39 

55.0    9.6 

38.50    .13 

31.0     0.7 

32.86    .18 

585    3.7 

5.87    .15 

51.8    0.7 

18.5 

9.04  +.90 

57.8  +9.9 

38.61  +.09 

30.4  -0.5 

33.00  4.10 

62.2  -3.7 

6.00  +.10 

51.3  -0.4 

28.5 

9.14  +.01 

60.8    3.0 

38.68  +.04 

80.0-0.9 

33.06  +.03 

65.9    9.6 

6.08    .06 

51.0  -o.l 

Mar.  10.5 

9.06  -.17 

63.7    9.9 

38.69    .00 

30.0    0.0 

33.05  -.05 

69.4    3.4 

6.11  +.01 

51.0+0.1 

20.4 

8.81     .33 

66.6    9.8 

38.67  -.04 

30.1  +0.9 

32.97    .11 

72.8    3.9 

6.10 -.03 

51.2    0.3 

30.4 

8.40    .48 

69.2    9.5 

38.61     .07 

30.4    0.4 

32.83    .17 

75.8    9.9 

6.06    .06 

51.6    0.4 

Apr.    9.4 

7.86  -.60 

71.6+9.9 

38.52  -.10 

•W.o  +0.5 

32.64  -41 

76.5  -9.5 

5.99  -.08 

52.1  +0.6 

19.4 

7.20    .69 

73.6    1.7 

38.42    .11 

31.3    0.6 

32.40    .95 

80.6    9.1 

5.89    .10 

52.7    0.6 

29.3 

6.47    .76 

75.0    1.9 

38.30    .19 

31.9    0.6 

32.14    .98 

82.6    1.7 

5.78    .19 

53.4    0.7 

May    9.3 

5.69    .79 

76.0    0.7 

38.17    .13 

32.5    0.6 

31.84     .30 

84.1     1.9 

5.66    .19 

54.1    0.7 

19.3 

4.89    .80 

76.5  +0.9 

38.05    .19 

83.1    0.6 

31.54    .31 

85.0    0.7 

5.54    .19 

54.7    0.7 

29.3 

4.10  -.78 

76.4  -6.4 

37.92  -.19 

33.8  +0.6 

31.22  -.39 

85.4  -0.9 

5.42  -.19 

65.4  +0.6 

Jane    8.2 

3.35    .73 

75.7    0.9 

37.81     .11 

84.3    0.5 

30.91     .31 

85.3  +0.3 

5.30    .11 

56.0    0.6 

18.2 

2.65    .67 

74.6    1.4 

37.71     .09 

84.8    0.5 

30.60    .30 

84.8    0.8 

5.20    .10 

56.5    0.5 

28.2 

2.02    .68 

72.9    1.9 

37  63    .08 

35.3    0.4 

30.31     .98 

63.7    1.3 

5.11     .08 

57.0    0.4 

July    8.1 

1.49     .48 

70.8    9^3 

37.56    .06 

35.7    0.3 

30.05    .95 

62.2    1.7 

5.03    .07 

57.3    0.3 

18.1 

1.06 -.38 

68.3  -*.7 

37.52  -.04 

36.0  +0.9 

29.81  -.91 

80.3  +9.1 

4.97  -.05 

57.5  +0.9 

28.1 

0.74     .96 

65.5    3.0 

37.49  -.09 

36.2  +0.1 

29.62    .17 

78.0    9.4 

4.93    .03 

67.7  +0.1 

Ang.    7.1 

0.54     .14 

62.4    3.9 

37.48  +.01 

36.2    o.o 

29.48     .19 

75.5    9.6 

4.91  -.01 

57.7  -0.1 

17.0 

0.47  -.01 

59.1     3.4 

37.51     .04 

36.1  -0.9 

29.39  -.06 

72.7    9.8 

4.92  +.09 

57.5    0.3 

27.0 

0.52  +.13 

55.7    8.5 

37.55    .06 

35.9    0.3 

29.37  +.01 

69.9    9.8 

4.95    .05 

57.2    0.4 

Sept.    6.0 

0.71  +.95 

52.2  -3.5 

37.63  +.09 

35.4  -0.5 

29.41  +.08 

67.1  +9.8 

5.01  +.08 

66.6  -0.6 

16.0 

1.03     .38 

48.6    3.5 

37.74     .19 

34.6    0.7 

29.59    .15 

64.4     9.6 

5.10    .11 

55.9    0.8 

25.9 

1.48    .61 

45.2    3.4 

37.88    .16 

34.0    1.0 

29.71     .93 

61.8    9.4 

6.23    .14 

55.0    1.0 

Oct.     5.9 

2.05    .63 

41.9    3.9 

38.05    .19 

32.9    1.9 

29.98    .80 

69.6    9.0 

5.39    .18 

53.8    1.3 

16.9 

2.74    .75 

38.8    3.0 

38.26    .93 

31.6    1.4 

30.31     .36 

57.9    1.5 

5.58    .91 

52.4    1.5 

i 

25.8 

3  54  +.85 

36.0  -9.6 

38.50  +.96 

30.1  -1.6 

30.70  +.49 

56.6  +1.0 

5.81  +.95 

60.8  -1.7 

Nov.    4.8 

4.44     .94 

33.5    9.9 

38.78    .99 

28.4    1.8 

31.15     .47 

55.9  +0.4 

6.08     .98 

49.1     1.8 

14.8 

5.42  1.01 

31.6     1.8 

39.07    .81 

26.5    1.9 

31.64     .51 

55.8  -0.9 

6.37    .30 

47.2    9.0 

24.7 

6.45  1.05 

30.0    1.9 

39.39    .38 

24.6    9.0 

32.16    .69 

56.4    0.9 

6.66    .39 

45.2    9.0 

Dec.    4.7 

7.51+1.07 

29.0  -0.7 

39.72  +.33 

22.6  -9.0 

32.69  +.53 

57.6  -1.5 

7.00  +.33 

43.1  -9.0 

14.7 

8.58  1.05 

28.6  -0.1 

40.04     .39 

20.6    1.9 

33.21     .51 

59.3    9.0 

7.34     .33 

41.1     1.9 

24.7 

9.60  1.00 

28.8  +0.5 

40.36    .31 

18.7    1.8 

33.71     .48 

61.6    9.5 

7.66    .39 

89.2    1.8 

34.6 

10.57+  .99 

29.6  +1.1 

40.66  +.99 

17.0  -1.6 

34.17  +.43 

64  4-3.0 

7.97  +.30 

37.5  -1.6 
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2NT  PLACJ 

TRANSIT 

APPARI 

ES  FOB  THJB  UPPEB 

AT  WASHINGTON. 

a  Ursce  Majoris. 

6  Leonis. 

6  Crateris. 

r  Leonis. 

Mean 

Solar 
Date. 

Bight 
Ascension. 

DefiUnatlon 
North. 

Eight 
Aseanaton.. 

"Drinliiiitilim 
North. 

Bight 

A<HMffl¥WB. 

DenHnafcion 
South. 

Bight 
Aflce&skffl. 

Declination 
North, 

h     m 

10  56 

+62  22 

h     m 

11     7 

o         / 

+21    9 

h     in 

11   13 

O           / 

-14    8 

h     m 

11  21 

o           » 

+3  29 

(Dec.  30.7) 

6 

28.12  +.56 

51.4    0.0 

~    8 

51.41  +.33 

56.6  -1* 

8 

28.08  +.31 

28.9  -s.4 

a 
53.56  +.39 

71.6  -9.0 

Jan.     9.7 

28.66    .51 

51.7+0.6 

51 .73     .31 

55.1    1.8 

28.38    .89 

31.2    s.4 

53.86    .30 

69.7     1.9 

39.6 

29.15    .45 

52.5    1.1 

52.02    .97 

54.0    0.9 

28.66    .96 

33.6    3.4 

54.15    .27 

67.9    1.7 

29.6 

29.56    .37 

53.9    1.6 

52.27    .93 

53.3    0.5 

28.90    .89 

36.0    8.3 

54.39    .93 

66.3    1.5 

Feb.    8.6 

29.90    .29 

55.7    3.0 

52.47    .18 

53.0  -0.3 

29.10    .17 

38.2    9.1 

54.60    .16 

65.0    1.9 

18.5 

30.13  +.19 

57.9  +9.3 

62.63  +.14 

53.0  +0.2 

29.25  +.13 

40.2-1.9 

54.76  +.14 

63.9    0.9 

38.5 

30.28  +.10 

60.3    3.5 

52.74    .09 

53.3    0.5 

29.35    .09 

42.0    1.7 

54.88    .09 

63.1    0.6 

Mar.  10.5 

30.33    .00 

62.9    9.7 

52.80  +.04 

53.9    0.7 

29.42  +.04 

43.5    1.4 

54.95    .05 

62.6    0.4 

90.5 

30.28  -.09 

65.6    3.6 

52.82    .00 

54.7    0.9 

29.44    .00 

44.8    1.9 

54.98  +.01 

62.4  -0.1 

30.4 

30.16    .16 

68.2    9.5 

52.79  -.04 

55.7    l.l 

29.42  -.03 

45.9    0.9 

54.96  -.09 

62.4  +o.l 

Apr.    9.4 

29.96  -.33 

70.6  +9.3 

52.74  -.07 

56.7  +1.1 

29.38  -.06 

46.7  -0.7 

54.94  -.05 

62.5  +0.3 

19.4 

29.60    .29 

72.8    9.0 

52.65    .10 

57.8    l.l 

29.31     .08 

47.2    0.4 

54.88    .07 

62.9    0.4 

89.4 

29.39    .33 

74.6    1.6 

52.55    .11 

58.0    1.0 

29.22    .10 

47.6  -0.8 

54.80    .09 

63.3    0.5 

May    9.3 

29.05    .35 

76.1     1.2 

52.43    .19 

59.9    1.0 

29.12    .11 

47.7    0.0 

54.70    .10 

63.8    0.6 

19.3 

28.69    .36 

77.1     0.8 

52.30    .13 

60.6    0.9 

29.00    .11 

47.6  +0.3 

54.60    .11 

64.4     0.6 

29.3 

28.33  -.36 

77.6  +0.3 

52.17  -.13 

61.6  +0.7 

28.89  -.13 

47.2  +0.4 

54.49  -.11 

65.1  +0.6 

June    8.2 

27.96    .34 

77.6  -0.9 

52.05    .13 

62.3    0.6 

28.77    .11 

46.7    0.6 

54.38    .11 

65.7    0.6 

18.2 

27.64     .39 

77.2    0.7 

61.93     .11 

62.7    0.4 

28.66    .11 

46.0    0.8 

54.97    .10 

66.4    0.6 

28.2 

27.34    .29 

76.3    l.l 

51.82    .10 

63.0  +0.3 

28.55    .10 

45.2    0.9 

54.17    .10 

67.0    0.6 

July    8.2 

27.07    .85 

75.0    1.6 

51.72    .09 

63.1    0.0 

28.46    .09 

44.2    1.0 

54.08    .09 

67.6    0.6 

18.1 

2684  -.91 

73.2  -1.9 

51.64  -.07 

63.0  -0.3 

28.37  -.08 

43.2  +1.1 

54.00  -.07 

68.2  40.5 

28.1 

26.65    .16 

71  1     9.3 

51.58    .05 

62.7    0.4 

28.30    .06 

42.1    1.1 

53.93    .06 

68.6    0.4 

Aug.    7.1 

26.52    .10 

68.6    9.6 

51.54  -.03 

62.2    0.6 

26.25    .04 

40.9    1.1 

53.88    .04 

69.0    0.3 

17.1 

26.45  -.04 

65.9    3.9 

51.52    .00 

61.5    0.6 

28.22  -.03 

39.8    1.1 

53.85  -.03 

69.2  +0.9 

27.0 

26.44  +.09 

62.9    3.1 

51.52  +.03 

60.6    1.0 

28.21  +.01 

38.7    1.0 

53.85  +.01 

69.3    o.o 

Sept   6.0 

26.46  +.08 

59.8  -3.8 

51.56  +.05 

59.5-1.3 

28.24  +.04 

37.8  +0.9 

53.86  +.04 

69.2-0.9 

16.0 

26.60    .15 

56.6    3.3 

51.63    .09 

68.1     1.4 

28.30    .08 

37.0    0.7 

53.92    .07 

68.9    0.4 

25.9 

26.78    .93 

53.2    3.3 

51.73    .12 

56.6    1.6 

28.39    .11 

36.5    0.4 

54.00    .10 

68.4    0.6 

Oct.     5.9 

27.03    .98 

49.9    3.3 

51.87    .16 

54.8    1.8 

28.52    .15 

36.2  +0.1 

54.12    .14 

67.7    0.9 

15.9 

27.35    .35 

46.7     3.3 

52.05    .30 

52.9    3.0 

28.70    .19 

36.3  -0.3 

54.28    .18 

66.6    1.9 

25.9 

27.73  +.43 

43.6  -8.9 

52.27  +.34 

50.9  -9.1 

28.91  +.93 

36.7  -0.6 

54.48  +JB9 

66.4  -1.4 

Not.    4.8 

28.18    .47 

40.8    3.7 

52.52    .37 

48.7    3.3 

29.16    .96 

37.6    1.0 

54.72    .95 

63.8    1.6 

14.8 

28.66    .53 

38.2    3.3 

52.81     .30 

46.6    3.8 

29.44    .30 

38.6    1.3 

54.98    .98 

62.1    1.8 

24.8 

29.22    .56 

36.1    1.9 

53.12    .33 

44.3    8.3 

29.75    .39 

40.2    1.6 

55.28    .31 

60.2    9.0 

Dec.    4.8 

29.79  +.58 

34.4-1.4 

53.46  +.34 

42.2  -9.1 

30.07  +.33 

41.9-1.9 

55.60  +.33 

58.1  -9.1 

14.7 

30.38    .59 

33.2    0.9 

53.80    .34 

40.2    1.9 

30.40    .33 

44.0    3.1 

55.92    .33 

56.0    9.1 

24.7 

30.96    .57 

32.6  -0.4 

54.14     .34 

38.4    1.7 

30.73    .33 

46.2    9.3 

56.25    .39 

63.9    9.1 

34.7 

31.52  +.54 

32.5  +0.3 

54.47  +.33 

36.8  -1.4 

31.05  +.30 

48.5  -9.4 

66.56  +.31 

51.9  -9.0 
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APPARENT  PLACES  FOR  THE  UPPER  TRAN8IT  AT  WASHINGTON. 

XDraconis. 

v  Leonis. 

/9  Leonis. 

y  UruB  Majoris. 

lieu 
8oUr 
Date. 

Bight 
Aaeenalan. 

Deolinatiott 
North. 

Right 
Ascension. 

DeoHnatlon 
AmcA. 

Right 
Ascension. 

Deolinatioii 
North, 

Right 
Ascension. 

Declination 
North. 

h     m 

11  24 

+69°  58' 

h     m 

11  30 

Q      -     / 

-0  10 

h     m 

11  43 

+15°  13 

li     m 

11  47 

+54  20 

(Dec  30.7) 

8 

34.70  +.73 

30.0  -0.1 

8 

55.83 +.39 

39.1  -9.1 

a 
3.69 +.33 

40.4  -1.8 

8 

38.36 +.48 

38.9  -0.9 

Jan.     9.7 

35.41     .08 

30.3  +0.5 

56.14     .30 

31.3    9.0 

4.01     .31 

38.7    1.6 

38.83     .46 

38.3  -0.3 

19.6 

36.07     .09 

31.0    l.i 

56.48    .97 

33.1     1.9 

4.31     .28 

37.3    1.3 

39.38    .42 

38.3  +0.3 

99.6 

36.66    .63 

33.4    1.6 

56.67    .84 

34.9    1.6 

4.58    .95 

36.1    l.o 

39.67    .37 

38.8    0.8 

Feb.    6.6 

37.14    .43 

34.3    9.1 

66.88    M 

36.4    1.4 

4.81     .91 

35.3    0.6 

40.03    .31 

39.9    1.3 

.  18.6 

37.51  +.31 

96.5  +9.5 

57.06  +.15 

37.6  -l.l 

4.99  +.16 

34.9  -0.3 

40.30  +JM 

41.4  +1.8 

38.5 

37.76    .19 

39.1     9.7 

57.18    .10 

38.6    0.9 

5.J3    .19 

34.8    0.0 

40.50    .17 

43.4    9.1 

Mar.  10.5 

37.89  +.06 

43.0    9.9 

57.36    .06 

39.4    0.6 

5.33    .07 

35.0  +0.3 

40.64     .10 

45.6    9.4 

20.5 

37.88  -.06 

44.9    9.9 

57.30  +.09 

39.8    0.3 

5.38  +.03 

35.5    0.6 

40.69  +.09 

48.1    9.5 

30.4 

87.76    .17 

47.8    9.8 

57.30  -.01 

40.1  -0.1 

5.39  -.01 

36.3    0.8 

40.68  -.04 

50.6    9.6 

Apr.    9.4 

37.54  -.87 

60.5  +9.6 

57.38  -.04 

40.1  +0.1 

5.37  -.04 

37.0  +0.9 

40.61  -.10 

53.3  441.5 

19.4 

37.31     .36 

53.0    9.3 

57.33    .06 

40.0    0.9 

5.38     .06 

37.9    l.o 

40.48    .15 

55.6    9.3 

39.4 

36.83    .43 

65.3    1.9 

57.15     .08 

39.7    0.4 

5.14     .06 

36.9    l.o 

40.30    .19 

57.8    9.1 

May    9.3 

36.36    .48 

56.9    1.5 

57.06     .09 

39.3    0.5 

5.05    .10 

39.9    l.o 

40.09    .99 

59.7    1.8 

19.3 

35.87    .51 

58.3    1.0 

56.96    .10 

38.8    0.5 

4.95    .11 

40.9    0.9 

39.86    .95 

61.3    1.4 

39.3 

35.36  -.59 

59.0  +0.5 

56.86  -.11 

36.3  +0.6 

4.84  -.11 

41.8+0.8 

39.60  -.96 

63.5  +1.0 

Jane    8.3 

34.84    .51 

59.3    0.0 

56.75    .11 

37.6    0.7 

4.73    .19 

49.6    0  7 

39.34     .96 

63.3    0.6 

18.3 

34.33    .50 

58.9  -0.5 

56.64    .10 

36.9    0.7 

4.61     .11 

43.3    0.6 

39.08    .96 

63.6  +0.1 

38.3 

33.85     .46 

58.3    l.l 

56.54     .10 

36.3    0.7 

4.50    .11 

43.8    0.4 

38.83    .95 

63.5  -0.4 

July    8.3 

33.40    .49 

56.9    1.5 

56.45    .09 

35.5    0.7 

4.39    .10 

44.1    0.3 

38.59    .93 

63.9    0.8 

18.1 

33.00  -.37 

55.1  -9.0 

56.36  —.08 

34.9  +0.6 

4.39  -.09 

44.3  +0.1 

38.37  -.91 

61.9-1.9 

38.1 

33.66    .31 

53.0    9.4 

56.39    .07 

34.3    0.6 

4.31     .08 

44.4  -0.1 

38.18    .18 

60.4    1.6 

Aug.    7.1 

33.38    .94 

50.4    9.7 

56.33    .06 

33.8    0.5 

4.14     .06 

44.3    0.3 

38.01     .15 

58.6    9.0 

17.1 

33.18    .16 

47.5    3.0 

56.19  -.03 

33.3    0.4 

4.09    .04 

43.9    0.5 

37.88    .11 

56.5    9.3 

37.0 

33.06  -.08 

44.4    3.9 

56.18    .00 

33.0  +0.9 

4.06  -.01 

43.3    0.7 

37.80    .07 

54.0    9.6 

Sept.   6.0 

38.03    .00 

41.0  -3.4 

56.19  +.03 

33.9    0.0 

4.06  +.01 

43.5  -0.9 

37.75  -.09 

51.3  -9.9 

16.0 

83.06  +.09 

37.6    3.5 

56.33    .06 

33.0  -0.9 

4.08    .04 

41.5    l.l 

37.76  +.03 

48.3    3.1 

96.0 

33.30    .19 

34.0    3.6 

56.31     .09 

33.3    0.4 

4.15    .08 

40.3    1.3 

37.83    .09 

45.1      3.9 

Oct.     5.9 

33.44    .98 

30.4    3.5 

56.43    .13 

33.8    0.7 

4.35    .19 

38.9    1.6 

37.94    .15 

41.9    3.3 

15.9 

33.76    .39 

36.9    3.4 

56.57    .17 

34.6    1.0 

4.38    .16 

37.3    1.8 

38.13    .91 

38.6    3.3 

35.9 

33.18  +.48 

33.6-3.9 

56.76  +.91 

35.8  -1.9 

4.57  +.90 

35.3  -9.0 

38.35  +.97 

35.3  -3.3 

Nov.    4.8 

33.70    .55 

30.4    3.0 

56.99    .95 

37.1     1.5 

4.79     .94 

33.3    9.1 

38.65    .33 

33.1    3.1 

14.8 

34.39    .63 

17.6    9.6 

57.35    .98 

38.7    1.7 

5.04    .97 

31.3    9.9 

39.01     .38 

39.1     9.9 

34.8 

34.95    .69 

15.3    9.9 

57.55     .30 

40.6    1.9 

5.33    .30 

38.9    9.9 

39.41     .49 

36.4    9.6 

Dec.    4.8 

35.66  +.73 

13.3  -1.7 

57.86  +.39 

43.6  -9.1 

5.64  +.39 

36.7  -9.9 

39.85  +.46 

34.0  -9.9 

14.7 

36.40    .75 

13.0    l.l 

58.18    .33 

44.6    9.1 

5.98    .33 

34.5    9.1 

40.33    .48 

33.0     1.7 

34.7 

87.16    .75 

11.3  -0.5 

58.51     .39 

46.8    9.1 

6.31     .33 

33.5    9.0 

40.80     .48 

30.6    1.2 : 

34.7 

37.90  +.79 

11.0+0.1 

58.83  +.31 

'  48.9  -9.1 

6.64  +.39 

30.6  -1.7 

41.39 +.47 

19.6  -0.6 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

1 

1 

o  Virginia. 

4  Draconis  (H.) 

yCorvi. 

ft  Chamaeleontis. 

Mean 
Solar 
Date. 

Eight 
AeoeEeJon. 

Declination 
North. 

Bight 
Aaoenaioii. 

DeottDation 
Xtrth. 

Eight 

Deolinatiat) 

Bight 

AlflMlMflB 

Declination 
South. 

h     m 

11  59 

+9°  22' 

h     m 

12    6 

+78°  15 

h     m 

12    9 

-16  53 

h     m 

12  11 

-78  39' 

(Dee.  90.7) 

8 

13.07  +.33 

67.0  -8.0 

8 

40.20+1.18 

53.6  -0.4 

a 
45.60  +.34 

13.9  -9.2 

8 

30.34+1.94 

1 1.2  -1.4 

Jan.    9.7 

13.39     .31 

65.1    1.8 

41.36  1.15 

53.5  +0.9 

45.93    .as 

16.2    SU3 

31.55  1.17 

12.9    9.0 

19.7 

13.69    .29 

63.4    1.5 

42.48  1.O6 

53.0    0.6 

46.34    .30 

18.5    9.3 

32.68  1.07 

15.2    w 

29.6 

13.96    .96 

63.0    1.3 

43.51     .97 

54.1    1.4 

46.52    J87 

30.8    9.3 

33.69    M 

17.9    O 

Feb.    8.6 

14.20    .99 

60.9    0.9 

44.40     .89 

55.8    8.0 

46.77    .93 

33.0    9.9 

34.57    .60 

21.0    3J3 

16.6 

14.40  +.18 

60.1  -0.6 

45.14  +.65 

58.0  +4.4 

46.98  +.19 

25.0  -9.0 

35.30 +.64 

24.4-3.5 

88.5 

14.55    .13 

59.7  -0.3 

45.70     .46 

60.7    9.8 

47.14     .14 

36.9    1.8 

35.85    .46 

28.1     3.7 

Mar.  10.5 

14.66    .00 

59.5    0.0 

46.06    .95 

63.6    3.0 

47.36    .10 

28.6    L.6 

36.24    .90 

31.9    3* 

90.5 

14.73    .06 

59.6  +0.3 

46.31  +.05 

66.6    3.1 

47.35    .08 

30.1    1.4 

36.46  +.13 

35.7    3.8 

30.5 

14.76  +.01 

60.0    0.5 

46.16  -.15 

69.8    3.1 

47.39  +.03 

31.4    l.l 

36.51  -.08 

39.4    3.7 

Apr.    9.4 

14.76  -.08 

60.5  +0.6 

45.91  -.34 

73.8  40.9 

47.40    .00 

33.4  -0.9 

36.40  -.19 

43.1  -&5 

19.4 

14.73    .06 

61.2    0.7 

45.48    .50 

75.6    9.7 

47.39  -.03 

33.1    0.6 

36.14    .S3 

46.5    3.3 

29.4 

14.67    .07 

63.0    0.8 

44.91     .65 

78.3    9.4 

47.34     .05 

33.6    0.4 

35.73    .47 

49.6    3.0 

May    9.4 

14.60    .06 

62.8    0.8 

44.19    .77 

80.3    9.0 

47.28    .07 

34.0  -6.9 

35.30    .69 

52.5    16 

19.3 

14.50    .10 

63.7    0.6 

43.38    .85 

83.0    1.5 

47.30    .09 

34.1    0.0 

34.55    .70 

54.9    8.9 

29.3 

14.40  -.10 

64.5  +6.8 

42.49  -.91 

83.2  40.9 

47.11  -.10 

34.0  +0.9 

33.80 -.79 

56.9  -1.? 

June    8.3 

14.30    .11 

65.3    0.6 

41.56    .95 

83.9  40.4 

47.00    .11 

33.7    0.4 

32.97    .66 

56.4    1.9 

18.3 

14.19    .11 

66.1     0.7 

40.61     .95 

84.0  -0.1 

46.90    .11 

33.3    0.5 

33.08    .90 

50.3    0.7, 

38.2 

14.08    .11 

66.7    0.6 

39.67    .93 

83.6    0.7 

46.78    .11 

33.6    0.7 

31.16    .96 

59.7-01 

July    8.2 

13.98    .10 

67.2    0.5 

36.76    .69 

83.6    1.3 

46.67    .11 

31.8    0.8 

30.33    .99 

59.6  40.4 

18.2 

13.88  -.10 

67.6  +0.3 

37.90  -.89 

81.1  -1.7 

46.56  -.11 

31.0  40.9 

39.32  -.69 

58.9  40.9 

38.1 

13.79    .06 

67.9  46.3 

37.13    .74 

79.2    9.9 

46.46    .10 

30.0    1.0 

38.45    .83 

57.7    1.5 

1 

Aug.    7.1 

13.71     .07 

68.0    0.0 

36.43    .64 

76.8    9.6 

46.36    .09 

28.9    l.l 

27.66    .74 

56.0    1.9; 

17.1 

13.65    .05 

68.0  -6.1 

35.85    .59 

73.9    3.0 

46.39    .07 

27.8    1.1 

36.98    .68 

53.8    9.3 

27.1 

13.61  -.03 

67.8    0.3 

35.39    .40 

70.8    3.3 

46.33    .04 

26.7    1.0 

26.43    .47 

51.3    9.7 

Sept.   6.0 

13.59    .00 

67.4  -6.5 

35.06 -.96 

67.4  -8.5 

46.20  -.01 

25.7  40.9 

36.04  -.90 

48.5+3.9 

16.0 

13.60  +.03 

66.7    0.8 

34.88  -.11 

63.8    3.7 

46.30  +.09 

24.9    0.8 

35.83  -.11 

45.5    3.0 

26.0 

13.65    .06 

65.8    1.0 

34.85  +.05 

60.1    3.7 

46.34    .06 

24.1    0.6 

35.82  +.09 

42.4    3.1 

Oct.     6.0 

13.73    .10 

64.7    1.9 

34.98    .91 

56.3    3.8 

46.31     .10 

23.6  +0.3 

26.02    .30 

39.4    3-0 

15.9 

13.86    .14 

63.4    1.5 

35.37    .38 

53.5    3.7 

46.44    .15 

33.4    0.0 

26.43    .61 

36.5    9.7 

25.9 

14.02  +.19 

61.8-1.7 

35.73  +.54 

48.9  -3  5 

46.60  +.19 

33.6  -0.3 

27.04  +.71 

33.9  48.4 

Nov.    4.9 

14.33    .23 

60.0    1.9 

36.35    .70 

45.4    3.3 

46.81     .93 

34.0    0.6 

27.84    .68 

31.7    9.0 

14.6 

14.47    .96 

58.1    9.0 

37.12    .64 

43.3    3.0 

47.06    J97 

24.8    1.0 

38.80  1.03 

30.0    1.5 

24.8 

14.75    .89 

56.0    9.1 

38.03    .97 

39.6    9.5 

47.35    .30 

26.0    1.3 

29.90  1.16 

38.8    0.9 

Deo.    4.8 

15.05  +.31 

53.8  -9.9 

39.06+1.07 

37.3  -8.0 

47.66  +.39 

27.5  -1.6 

31.09+1.99 

38.3  44.3 

14.8 

15.37    .83 

51.6    9.9 

40.16  1.14 

35.5    1.5 

47.99    .34 

29.2    1.9 

33.34  1.96 

38.3  -0.4 

1 

24.7 

15.70     .33 

49.5    3.1 

41.33  1.17 

34.3    0.9 

48.33    .33 

31.2    9.1 

33.60  1.95 

39.0    1.0 

34.7 

16.03  +.33 

47.6  -1.9 

43.50+1.16 

33.8  -0.9 

48.66  +.31 

33.4  -0.9 

34.84+1.99 

30.4  -1.0 

FIXED  STARS.  1882. 
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APPARENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 

$1  Virginia. 

a1  Crucia. 

0  Corvi. 

k  Draconia. 

Mean 
Solar 
Date. 

Bight 
Aaeenaiou. 

Declination 

South. 

Eight 
Ascension. 

Declination 
South. 

Right 
Ascension. 

Declination 

South. 

Right 
Ascension. 

Declination 
North. 

h      m 

12  13 

O           / 

-0    0 

h     m 

12  20 

-62  26 

h      m 

12  28 

-22°  44 

li      m 

12  28 

+70  25 

(Dec.  30.7) 

a 
53.30  +.32 

47.3  HM 

a 
3.73  +.59 

30.7  -1.6 

8 

12.62  +.35 

38.0  -9.1 

8 

26.73  +.75 

53.9  -1.0 

Jan.     9.7 

53.62    .31 

49.4    9.0 

4.31     .57 

32.6    9.9 

12.96    .34 

40.2    9.9 

27.48    .74 

53  2  -0.3 

19.7 

53.92    .99 

51.3    1.9 

4.86     .59 

35.0    9.6 

13.29    .89 

42.5    9.3 

28.21     .71 

53.2  +0.3 

89.7 

54.20    .96 

53.1     1.7 

5.36    .47 

37.8    9.9 

13.59    .99 

44.8    9.4 

28.89    .65 

53.9    10 

Feb.    8.6 

54.45    .93 

54.6    1.4 

5.7.9    .40 

40.9    3.9 

13.86    .95 

47.2    9.3 

29.50    .57 

55.1     1.5 

18.6 

54.65  +.19 

55.9-1.1 

6.16 +.83 

44.2  -3.4 

14.09  +.91 

49.4  -9.9 

30.02  +.47 

57.0  +9.0 

38.6 

54.82    .15 

56.9    0.9 

6.45    .96 

47.7    8.5 

14.28    .17 

51.6    9.1 

30.43    .36 

59.2    9.5 

Mar.  10.5 

54.95    .11 

67.6    0.6 

6.67     .18 

51.2    8.5 

14.43    .13 

53.6    1.9 

30.73    .94 

61.9    2.8 

20.5 

55.03    .07 

68.1    0.3 

6.81     .11 

54.7    3.5 

14.53    .09 

55.4    1.7 

30.90  +.11 

64.6    3.0 

30.5 

55.08  +.03 

58.3  -o.i 

6.88  +.04 

58.1     3.3 

14.60    .05 

56.9    1.5 

30.95  -.01 

67.8    3.0 

Apr.    9.5 

55.09    .00 

58.3  +o.i 

6.89  -.03 

61.3  -8.1 

14.63  +.09 

58.3  -1.9 

30.89  -.19 

70.8  +3.0 

19.4 

55.08  -.03 

58.  L    0.3 

6.83    .09 

64.3    9.9 

14.63  -.01 

59.4    1.0 

30.71     .93 

73.7    9.8 

29.4 

55.03    .05 

57.8    0.4 

6.71     .15 

67.0    9.5 

14.60    .04 

60.2    0.8 

30.43    .39 

76.4    9.6 

May    9.4 

54.98    .07 

57.3    0.5 

6.54    .19 

69.4    9.9 

14.55    .06 

60.9    0.5 

30.08     .89 

78.8    9.9 

19.4 

54.90    .08 

56.8    0.6 

6.32    .94 

71.4     1.8 

14.48    .06 

61.3  -0.3 

29.65    .46 

80.9    1.8 

29.3 

54.81  -.09 

56.1  +0.6 

6.06  —.27 

73.0  -1.4 

14.40  -.09 

61.4    0.0 

29.17  -.50 

82.4  +1.3 

June    6.3 

54.72    .10 

55.5    0.7 

5.78    .30 

74.1     0.9 

14.30    .10 

61.4  +0.9 

28.65    .53 

83  5    0.8 

18.3 

54.62    .10 

54.8    0.7 

5.46    .39 

74.7  -0.4 

14.19    .11 

61.1    0.4 

28.12    .M 

84.1  +0.3 

28.2 

54.51     .10 

54.1    0.7 

5.13     .34 

74.9  +0.1 

14.07    .19 

60.6    0.6 

27.58    .54 

84.1  -0.9 

July    8.2 

54.41     .10 

53.4    0.6 

4.79    .34 

74.6    0.6 

13.95    .19 

60.0    0.8 

27.04      53 

83.6    0.8 

18.2 

54.31  -.10 

52.8  +0.6 

4.46  -.33 

73.8  +1.1 

13.83  -.19 

69.1  +0.9 

26.53  -.50 

82.6  -1.3 

28.2 

54.21     .09 

52.2    0.5 

4.14    .31 

72.5    1.5 

13.71     .19 

58.1    l.i 

26.05    .46 

81.0    1.8 

Aug.    7.1 

54.12    .08 

51.7    0.5 

3.84     .98 

70.8    1.9 

13.60    .10 

56.9    1.9 

25.61     .41 

79.1    9.9 

17.1 

54.05    .08 

51.3    0.3 

3.58    .93 

68.7    9.9 

13.50    .09 

55.7    1.9 

25.23    .35 

76.6    9.6 

27.1 

54.00    .04 

51.1+0.9 

3.37    .18 

66.3    9.5 

13.43    .06 

54.4    1.3 

24.92    .98 

73.9    9.9 

Sept   6.1 

53.97  -.03 

51 .0    0.0 

3.23  -.11 

63.7  +9.7 

13.38  -.04 

53.2  +1.9 

24.68  -.90 

70.8  -3.9 

16.0 

53.97  +.09 

51.1  -0.9 

3.15  -.03 

61.0     9.7 

13.36    .00 

62.0    l.i 

24.52    .19 

67.4    3.5 

26.0 

54.00    .05 

51.4    0.4 

3.16  +.05 

56.2    9.7 

13.37  +.04 

51.0    0.9 

24.45  -.09 

63.9    3.6 

Oct.     6.0 

54.07    .09 

51.9    0.7 

3.26    .14 

55.6    9.6 

13.43    .08 

50.1    0.7 

24.47  +.08 

60.2    3.7 

15.9 

54.18    .13 

52.7    0.9 

3.44    .93 

53.1    9.3 

13.54    .13 

49.6    0.4 

24.61     .18 

56.4    3.7 

26.9 

54.33  +.18 

53.8  -1.9 

372  +.39 

60.9  +9.0 

13.69  +.18 

49.3  +0.1 

24.84  +.99 

52.8  -3.6 

Nor.    4.9 

54.53    .99 

55.1     1.5 

4.08     .40 

49.2    1.5 

13.89    .99 

49.4  -0.3 

25.18    .39 

49.2    3.5 

14.9 

54.76    .95 

66.7    1.7 

4.52    .47 

47.9    1.0 

14.14    .96 

49.8    0.6 

25.63    .49 

45.8    3.9 

24.8 

55.03    .99 

58.5    1.9 

5.03    .53 

47.1  +0.5 

14.42    .30 

50.6    1.0 

26.17    .58 

42.7    9.9 

Dec    4.8 

55.33  +.31 

60.4  -9.0 

5.59  +.57 

46.9  -0.1 

14.74  +.33 

51.8-1.4 

26.79  +.65 

40.1  -9.4 

14.8 

55.65    .39 

62.5    9.1 

6.17     .59 

47.4    0.7 

15.07     .34 

53.4    1.7 

27.47    .71 

37.9     1.9 

24.8 

55.97    .33 

64.6    9.1 

6.77    .60 

48.4    1.3 

15.42    .35 

55.2    1.9 

28.20    .74 

36.2    1.3 

34.7 

56.30  +.39 

66.7  -9.1 

7.36  +.58 

49.9-1.8 

15.77+34 

57.2 -9.2 1  28.95 +.75 

35.2  -0.7 

22 
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1 

1 

APPARENT  PLACE8  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

" 

32*  Camelop.  (H.) 

a*  Can.  Venaticoram. 

$  Virginia. 

a  Virginia. 
(Spica.) 

Hem 
Solar 
Date. 

\     * 

Right 
Ascension. 

DeolinatioD 
Ntrih. 

Right 
Ascension. 

Declination 
Ntrih. 

i 

Right 
Ascension. 

li      m  , 

13     3 

Declination 
South. 

Right 
Ascension.  ! 

l 

Declination 
South. 

h     m 

12  48 

O            / 

+84    2 

li      in 

12  50 

+38°  56' 

O           i 

-4  54 

li      m  1 

13  18  , 

> 

-10°  32' 

(Dee.  30.8) 

s 

13.3&+9J5 

49.5  -0.8 

a 
31.05  +.38 

61.6  -1.8 

s 
51 .39 +.33! 

36.3  -9.0 

s 
59.47  +.33 

44.7  -»J> 

Jan.     9.7 

15.50  S.17 

49.0  -0.9 

31.43    .38 

60.0    1.4 

51.65     .33* 

38.3    9.0 

59.80    .33 

46.6    9,0  j 

19.7 

17.65  9.19 

49.1  +0.4 

31.81      .37 

58.9    0.9 

51.98    .31 

40.3    1.9 

60.13    .32 

48.6    2.0 1 

99.7 

19.71   1.98 

49.8    1.1 

39.16    .34 

58.3  -0.3 

52.28    .99 

42.9     1.8 

60.44    .30 

50.6    1.9 

Feb.    8.6 

91.59  1.77 

5 J  .9    1.7 

39.48    .30 

58.9  +0.2 

52  55    .96 

I 

43.9     1.6 

60.73    .97 

i 

52.4    1.7 

18.6 

93.24+1.60 

53.9  +9.9 

39.76  +.96 

58.7  +0.7 

52.80  +.93 

45.4  -1.4 

60  99  +.94 ' 

54.1  -1.6 

96.6 

94.57  1.17 

55.6    9.6 

33.00    .91 

59.6     1.9 

53.01     .19 

46.6    l.l 

61.99    .91 

55.5    1.4; 

Mar.  10.6 

95.56    .80 

58.4    9.9 

33.18    .16 

61.0    1.6 

53.18    .15 

47.6    0.8 

61.40    .17 

56.8    1  1 1 

90.5 

96.17    .41 

61.4    3.1 

33.39    .11 

62.7    1.8 

53.39    .19 

48.3    0.6 

61.56    .13 

57.8    0.9  J 

1 

30.5 

96.38  -f  .09 

64.6    3.9 

33.40     .06 

64.7    9.1 

53.49    .08 

48.8    0.3 

61.67    .10 

i 

58.6    0.7 ! 

Apr.    9.5 

96.90  -.37 

67.7  +3.1 

33.44  +.01 

66.8  +0.9 

53.48  +.05 

49.0  -0.1 

61.76 +.07! 

1 

1 
59.1  -0.5, 

19.5 

95.65    .73 

70  8    9.9 

33.43  -.03 

69.0    9.9 

53.59  +.03 

49.1     0.0 

61.81     .04! 

59.5    0.3 1 

99.4 

94.75  1.06 

73.6    9.7 

33.38    .06 

71.3    9.9 

53.53  -.01 

48.9  +0  9 

61.83 +.01: 

59.6  -O.l ' 

■ 

May    9.4 

93.53  1.35 

76.1     9.3 

33.30    .10 

73.4    9.0 

53.51     .03 

48.6    0.3 

61.83 -.oil 

59.7  +4U  ' 

|           19.4 

99.05  1.09 

78.9    1.9 

33.19    .12 

75.3    1.8 

53.47    .05 

48.2    0.4 

61.80    .04i 

1 

59.5    0.9! 

99.3 

90.36-1.77 

79.8  +1.4 

33.06  -.14 

77.1  +1.6 

53.41  -.07 

47  7  +0.5 

1 
61.76  -.06 1 

59.3  +0.3 ' 

June    8.3 

18.59  1.90 

80.9    0.8 

39.91     .16 

78.5    1.3 

53.34     .08 

47.9    0.6 

61.69    .07 

58.9    0.4 

18.3 

16.57  1.98 

81.4  +0.3 

32.74     .17 

79.6    0.9 

53.25    .09 

46.6    0.6 

61.61     .09 

56.4    0.5! 

j           98.3 

14.56  9.00 

81 .4  -0.3 

32.57    .17 

80.3    0.6 

53.16    .10 

45.9    0.7 

61.59    .10 

57.9    0.6! 

iJuly    8.9 

19.58  1.98 

80.9    0.8 

32.40    .18 

80.7  +0.9 

53.05    .11 

45.9    0.7 

61.41     .11 

57.3    0.6 

18.9 

10.64-1.90 

79.8  -1.4 

39.99  -.17 

80.7  -0.9 

52.94  -.11 

44.6  +0.7 

61.30 -.19 

56.6  +0.7 

98.9 

8.78  1.79 

78.9    1.8 

32.06    .17 

80.3    0.6 

52.89    .11 

43.9    0.6 

61.18    .12 

55.9    0.7 

Aug.    7.9 

7.07  1.63 

76.1     9.3 

31.89    .15 

79.6    1.0 

52.71     .11 

43.3    0.6 

61.06    .19! 

55.2    0.7 

j           17.1 

5.53  1.44 

73.6    9.7 

31.75     .14 

78.4     1.3 

52.60    .10 

42.8    0.5 

60.94    .11 

54.5    0.7 

97.1 

i 

4.90  1.22 

70.6    3.1 

31.62    .11 

76.9    1.6 

52.51     .08 

49.3    0.4 

60.84     .09 ! 

1 

53.8    0.6 

Sept.    6.1 

3.10  -.97 

67.4  -3.4 

31.52 -.08 

75.1  -9.0 

52.44  -.06 

41.9+0.3 

60.75  -.0? 

53.3+0.5 

16.0 

2.96     .70 

63.9    3.6 

31.46    .05 

73.0    9.3 

52.39  -.03 

41.8+0.1 

60.69    .05  < 

52.8    0.4 

96.0 

1 .71     .40 

60.9    3.7 

31.43 -.01 

70.6    9.5 

52.37    .00 

41.7-0.1 

60  66  -.01 

59.4  +0.9 

Oct.     6.0 

1.47  -.08 

56.4     3.8 

31.45 +.04 

67.9    9.7 

52.40  +.04 

42.0    0.3 

60.66  +.03 

59.3    0.0] 

16.0 

1.54  +.95 

52.6    3.8 

31.51     .09 

65.1     9.9 

52.46    .08 

42.4    0.6 

60.71     .07 

59.4  -0.9 

|           95.9 

1.96  +.58 

48.9  -3.7 

31.63  +.14 

69.1  -3.0 

52.56  +.13 

43.1  -0.8 

60.81  +.12 

59.7  -0.5 

Nov.    4.9 

9.70    .90 

45.9    3.5 

31.80    .19 

59.0     3.1 

52.79    .17 

44.1     l.l 

60.95     17 

53.4    0.8 

14.9 

3.76  1.99 

4 J. 8    3.9 

32.09    .94 

55.9    3.1 

59.91     .99 

!     45.3    1.4 

61.14     .91 

54.9    1.0 

94.9 

5.13  1.51 

38.7    9.9 

32.29    .99 

52.9    9.9 

53.15     .96 

46.8    1.6 

61.37    .95 

.  55.4    1.3 

'  Dec.    4.8 

6.77+1.76 

36.1  -9.4 

32.60  +.33 

60.0  -9.7 

53.42  +.99 

1     48.5  -1.8 

61.64  +.98 

56.9  -1.5 

14.8 

6.64   1.96 

33.9    1.9 

32.94     .36 

i     47.4    9.5 

53.73     .31 

50.4     1.9 

61.94     .31 

58.5    1.7 

I           94.6 

10.68  9.10 

32.3    1.3 

33.39    .38 

45.1     9.1 

54.05     .32 

|     52.4     2.0 

62.26     .32 

00.3    1.9 

34.7 

L               ... 

12.83+918 

31.4  -0.6 

33.70  +.38 

!     43.2-1.7 

54.37  +.33 

54.4  -9.0 

62.59  +.33 

69.3  -9.0 

FIXED  STARS,   1882. 


339 


APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

£  Virginia. 

tf  Urate  Majoris. 

tj  Bootis. 

/?  Centauri. 

Mean 
Solar 
Date. 

Right 
Ascension. 

Deolin&tioD 
North. 

Bight 
Ascension. 

IVinlfnatinti 

Bight 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
South. 

North. 

h     ni 

13  28 

o         / 

+0    0 

h     m 

13  42 

+49°  53 

h      m 

13  49 

+18°  58' 

h      ni 

13  55 

-59°  47 

(Dec.  30.8) 

8 

41.56  +.33 

23.3  -9.1 

s 
53.34  +.41 

49.1  -9.9 

8 

4.40  +.33 

71.4  -9.3 

s 
31.12  +.57 

58.4  -0.4 

Jan.     9.8 

41.88     .39 

30.2    9.0 

53.76    .43 

47.3    1.7 

4.73     .33 

69.3    9.0 

31.70     .57 

59.1     0.9 

19.7 

42.30     .33 

18.3    1.9 

54.19    .43 

45.8    1.1 

5.06     .33 

67  4    1.7 

32.28    .57 

60.3    1.4 

89.7 

43.51     .30 

16.6    1.6 

54.61     .41 

45.0  -0.5 

5.38     .39 

65.9    1.3 

32.83    .55 

61.9    1.8 

Feb.    8.7 

43.80     .97 

15.0    1.4 

55.02     .39 

44.6  40.1 

5.69     .99 

64.8    0.9 

33.36    .51 

63.9    9.9 

18.7 

43.06  +.94 

13.8  -1.1 

55.38  +.35 

45.3  40.7 

5.97  +.96 

64.3  -0.4 

33.85  +.47 

66.2  -9.5 

28.6 

43.39    .21 

13.8    0.8 

55.71     .30 

46.3    1.3 

6.32     .93 

64.0    0.0 

34.30    .42 

68.8    9.7 

Mar.  10.6 

43.48    .18 

13.1     0.6 

55.99     .95 

47.8    1.8 

6.43    JW 

64.2  +0.4 

34  69    .36 

71.6    S.6 

30.6 

43.64     .14 

11.6-0.3 

56.20     .19 

49.8    9.9 

6.61     .16 

64.8    0.7 

35.02    .30 

74.5    9.9 

30.5 

43.76    .11 

11.5    o.o 

56.37    .13 

53.1     9.5 

6.75    .19 

65.6    1.0 

35.29    .94 

77.5    3.0 

Apr.    9.5 

43.85  +.07 

11.6  +0.9 

56.47  +.08 

54.7  49.7 

6.86  +.09 

66.8  +1.3 

35.50  +.18 

80.4  -9.9 

19.5 

43.91     .04 

11.9     0.4 

56.52  +.09 

57.4    9.7 

6.93    .05 

68.2    1.5 

35.65    .19 

83.4    9.8 

39.5 

43.94  +.03 

13.4    0.5 

56.51  -.03 

60.3    9.7 

6.96  +.09 

69.6    1.6 

35.74  +.06 

86.1      9.7 

May    9.4 

43.94  -.01 

13.9    0.6 

56.46    .08 

62.9    9.6 

6.97  -.01 

71.4    1.6 

35.78    .00 

88.8    9.5 

19.4 

43.93    .03 

13.6    0.7 

56.36    .19 

65.4    9.4 

6.95    .03 

73.0    1.6 

35.75  -.05 

91.2     9.3 

39.4 

43:68  -.06 

14.4  +0.8 

56.23  -.15 

67.7  49.1 

6.91  -.06 

74.6  +1.5 

35.67  -.11 

93.3  -9.0 

June   8.4 

43.83    .07 

15.1     0.8 

56.05    .18 

69.7    1.8 

6.84     .06 

76.0    1.4 

35.54    .16 

95.1     1.6 

J  8.3 

43.74     .09 

15.9    0.8 

55.85    .91 

71.4    1.4 

6.75    .10 

77.3    1.9 

35.36    .90 

96.6    1.3 

38.3 

43.64    .10 

16.7    0.7 

55.63    .S3 

73.6    1.0 

6.65    .11 

78.4    1.0 

35.13    .94 

97.6    0.9 

July    8.3 

43.54     .11 

17.4    0.7 

55.39    .94 

73.4    0.6 

6.53    .13 

79.3    0.8 

34.87    .98 

98.3  -0.4 

18.2 

43.42  -.19 

18.0  +0.6 

55.15  -.95 

73.7  40.1 

6.40  -.14 

80.0  40.5 

34.58  -.30 

98.5    0.0 

38.2 

43.30    .19 

18.6    0.5 

54.89    .95 

73.6  -0.4 

6.26    .14 

60.4  40.3 

34.27    .31 

98  3  +0.5 

Aug.    7.3 

43.18    .19 

19.1     0.5 

54.64    .95 

73.0    0.8 

6.12    .14 

80.6    0.0 

33.95    .33 

97.6    0.9 

17.3 

43.06    .11 

19.5    0.3 

54.40    .93 

71.9    1.3 

5.98    .14 

80.5  -0.9 

33.64    .30 

96.5    1.3 

37.1 

42.96    .10 

19.8  +0.9 

54.18    .91 

70.4    1.7 

5.84    .13 

80.1    0.5 

33.35    .96 

95.0    1.7 

Sept.    6.1 

43.86  -.08 

19.9    0.0 

53.98  -.19 

66.5  -9.1 

5.73  -.11 

79.4  -0.8 

33.08  -.94 

93.1  +9.0 

16.1 

43.79    .06 

19.8  -0.9 

53.81     .15 

66.3    9.4 

5.62    .09 

78.4    1.1 

33.87    .19 

91.0     9.9 

36.1 

43.75  -.09 

19.6    0.4 

53.68    .10 

63.6    9.8 

5.55    .05 

77.2    1.4 

33.71     .19 

88.6    9.4 

Oct.     6.0 

43.75  +.01 

19.1     0.6 

53.60  -.05 

60.7    3.1 

5.53  -.09 

75.7    1.7 

33.63  -.04 

86.2    9.5 

16.0 

43.78    .08 

18.4    0.8 

53.58  +.01 

57.5    3.3 

5.53  +.03 

73.9    1.9 

32.63  +.04 

83.7    9.5 

36.0 

43  86  +.10 

17.4  -1.1 

53.61  +.07 

54.2  -3.4 

5.57  +.07 

71.8  -9.1 

32.73  +.13 

81.3  +9.3 

Nor.    4.9 

42.99    .15 

16.3    1.3 

53.71     .13 

50.7    3.5 

5.67    .19 

69.6    9.3 

32.90    .93 

79.0    9.1 

14.9 

43.16    .19 

14.8    1.6 

53.88    .90 

47.2    3.5 

5.83    .17 

67.2    9.5 

33.17    .31 

77.1     1.8 

34.9 

43.37    .S3 

13.1     1.8 

54.11     .96 

43.7    3.4 

6.01      .93 

64.6    9.6 

33.58    .39 

75.5    1.4 

Dec.    4.9 

43.^3  +.97 

11.2-1.9 

54.40  +.89 

40.4  -3.9 

6.35  +.96 

62.0  -9.6 

33.94  +.46 

74.4  +0.9 

14.8 

43.91     .30 

9.2    90 

54.74     .36 

37.4    9.9 

6.53    .99 

59.5    9.5 

34.43    .61 

73.7  +0.4 

34.8 

44.33    .39 

7.2    9.1 

55.13     .40 

34.7    9.5 

6.83    .31 

57.0    9.4 

34.96    .55 

73.5  -O.I 

34.8 

44.54  +.39 

5.1  -0.0 

55.53  +.49 

33.5  -9.0 

7.15  +.39 

54.7  -9.1 

35.58 +.56 

73.9  -0.6 
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APPARENT  PLACE8  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

a  Draconis. 

a  Bootis. 
(Arcturus.) 

ft  Bootis. 

p  Bootis. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
North. 

h     id 

14     1 

+64  55 

It      ni 

14  10 

+19°  47 

li     m 

14  21 

+52  23 

h     ni 

14  26 

+30  52 

(Dec.  30.8) 

6 

10.63  +.55 

69.7  -9.9 

0 

17.05  +.39 

39.9  -9  4 

s 
10.95  +.40 

99.9  -4.5 

8 

44.79  +.39 

70.4  -9.6 

Jan.    9.8 

11.90     .58 

60.7     1.6 

17.37     .39 

36.9    9.1 

10.67     .43 

96.9    9.0 

45.06     .34 

68.0    94 

19.8 

11.79     .59 

59.4     1.0 

17.70     .33 

34.9    1.8 

11.10     .44 

95.9    1.5 

45.39    .35 

66.1     1.7 

29.7 

19.38     .58 

58.8  -0.3 

18.09    .39 

33.3    1.4 

11.54     .44 

94.0    0.8 

45.74     .34 

64.5    1.3 

Feb.    8.7 

19.96     .56 

58.8  +0.3 

18.33     .30 

39.1     1.0 

11.97     .49 

93.5  -0.9 

46.07     .33 

63.5    0.7 

18.7 

13.50  +.51 

59.5  +1.0 

18.69  +.97 

31.4  -0.5 

19.38  +.39 

93.6  +0.4 

46.39  +.30 

63.1  -0.9 

38.7 

13.98    .45 

60.8     1.6 

18.88    .95 

31.1  -0.1 

19.75    .35 

94.4     1.0 

46.68    .97 

63.1  40  J 

Mar.  10.6 

14.39     .38 

69.6    9.1 

19.11      .91 

31.9+0.3 

13.08    .30 

95.7    1.6 

46.94     .94 

63.7    0.6 ; 

90.6 

14.73    .99 

64.9    9.5 

19.31     .18 

31.8    0.7 

13.36    .25 

97.5    S.0 

47.16    .90 

64.7    1.9* 

30.6 

14.98    .91 

67.6    9.8 

19.46    .14 

39.6    1.0 

13.58     .19 

99.8    9.4 

47.34    .16 

66.9    1.6  ( 

Apr.    9.5 

15.14  +.19 

70.6  +3  0 

19.59  +.11 

33.8  +1.3 

13.74  +.13 

39.4  +9.7 

47.49  +.13 

67.9  +1.9 

19.5 

15.99  +.03 

73.6    3.1 

19.68    .07 

35.9    1.5 

13.84     .08 

35.9    9.9 

47.60    .09 

69.9    9.1 : 

99.5 

15.90  -.06 

76.8    3.1 

19.74     .04 

36.8    1.6 

13.89  +.09 

38.1    9.9 

47.67    .05 

79.9    9.9  j 

May    9.5 

15.10     .14 

79.8    9.9 

19.76  +.01 

38.5    1.7 

13.88  -.03 

41.0    9.9 

47.70  +.09 

74.4    9.3  j 

19.4 

14.93    .91 

89.6    9.7 

19.76  -.09 

40.9    1.7 

13.89    .06 

43.8    9.7 

47.70  -.09 

76.7    9  9 

99.4 

14.69  -.97 

85.9  +9.4 

19.73  -.04 

41.8+1.6 

13.71  -.13 

46.4  +9.5 

47.67  -.05 

78.8  +9.1 

June    8.4 

14.39     .33 

87.4    9.0 

19.67    .07 

43.4    1.5 

13.56    .17 

48.8    9.9 

47.60    .08 

80.9    1.9 

18.4 

14.05     .37 

89.9    1.6 

19.59    .09 

44.7    1.3 

13.37    .91 

50.8    1.8 

47.51     .10 

89.7    1.7 

98.3 

13.66     .40 

90.5    l.l 

19.49    .11 

46.0    l.l 

13.15    .94 

59.4     1.4 

47.40    .13 

84.9    1.4 

July    8.3 

13.24     .49 

9 J. 4    0.6 

19.37    .13 

46.9    0.9 

19.90    .96 

53.6    1.0 

47.96    .15 

85.5    1.1 

18.3 

19.81  -.44 

91.7  +0.1 

19.94  -.14 

47.7  +0.6 

19.63  -.98 

54.4  +0.5 

47.11  -.16 

86.4  +0.8 

98.9 

19.37     .44 

91 .5  -0.5 

19.09    .15 

48.9    0.3 

19.35     .99 

54.6    0.0 

46.94     .17 

87.0  +0.4 

Aug.    7.9 

11.99     .44 

90.8    1.0 

18.94    .15 

48.4  +0.1 

19.06    .99 

54.4  -0.5 

46.76    .18 

87.9    0.0 

17.9 

11.50     .49 

89.6    1.5 

18.79    .15 

48.3  -0.9 

11.77     .98 

53.7    0.9 

46.58    .18 

87.1  -0.3 

97.9 

11.09     .39 

87.8    1.9 

18.64    .14 

48.0    0.5 

11.49     .97 

59.5    1.4 

46.40    .17 

86.5    0.7 

Sept.   6.1 

10.79  -.35 

85.7  -9.4 

18.50  -13 

47.3  -0.8 

11  93 -.95 

50.9  -1.8 

46.93  -.16 

85.6 -U 

16.1 

10.39     .30 

83.1     9.6 

18.38    .11 

46.3    1.1 

11.00     .99 

48.8    9.3 

46.06    .14 

84.4    1.4 

96.1 

10.13     .93 

80.9    3.1 

18.99    .08 

45.1     1.4 

10.80     .17 

46.4    9.6 

45.95    .11 

89.7    1.8 

Oct.     6.1 

9.93     .16 

76.9    3.4 

18.93  -.04 

43.5    1.7 

10.65    .19 

43.6    9.9 

45.86    .07 

80.8    9.1 

16.0 

9.81  -.08 

73.6    3.6 

18.91    .oo 

41.7    9.0 

10.56  -.07 

40.5    3.9 

45.81  -.03 

78.5    9.4 

96.0 

9.78  +.01 

69.8  -3.7 

18.93  +.05 

39.6  -9.2 

10.59    .00 

37.9  -3.4 

45.81  +  09 

76.0-9.6 

Nov.    5.0 

9.84    .11 

66.0    8.8 

18.31     .10 

37.3    9.4 

10.56  +.07 

33.7    3.6 

45.86    .08 

73.3    9* 

14.9 

9.99    JO 

69.3    3.7 

18.43    .15 

34.8    9.6 

10.66    .14 

30.1     3.6 

45.96    .13 

70.4    3.0 

94.9 

10.94    .99 

58.6    3.6 

18.60    .19 

39.9    9.7 

10.83    .91 

96.5     3.6 

46.19    .18 

67.4    3.0 

Dec.    4.9 

10.58  +.38 

55.1  -8.3 

18.89  +.94 

99.5  -9.7 

11.06 +.97 

93.0  -8.4 

46.39  +.93 

64.3  -3.0 

14.9 

11.00    .46 

59.0    3.0 

19.08    .97 

96.9    9.6 

11.38    .33 

19.7     3.9 

46.58    .97 

61.4    9.9 

94.8 

11.49    M 

49.9    9.5 
47.0 -9.0  J 

19.36    .30 

94.3    9.5 

11.74     .38 

16.7     9.8 

46.86    .30 

58.6   9.7 

34.8 

19.04  +J6 

19.67  +.39 

91.9-9.3 

19.13 +.41 

14.1  -4.3 

47.18  +.33 

56.0 -iU 
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1 

j 
1 

• 

t 

I 

1 

APPABENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 

1 

1 

1 

5  Ursee  Minoris. 

a*  Centauri. 

e  Bootis. 

a*  Librae 

Mean 
Solar 
Date. 

Right 
Attention. 

Declination 
North. 

Right 
Ascension. 

Declination 
South. 

Right 
Ascension. 

Deolination 
North. 

Right 
Ascension. 

Declination 
South, 

h     m 

14  27 

+76  12 

h     m 

14  31 

-60  20 

h      m 

14  39 

c        , 

+27  33 

h     m 

14  44 

-15  33 

(Dec  30.8) 

• 

43.76  +.63 

53.2  -9.3 

0 

37.23  +.55 

47.4  +0.1 

8 

50.04  +.31 

68.4  -9.6 

8 

21.49 +.99 

ll'l  -1.4 

Jan.    9.8 

44.64    .91 

51.2    1.7 

37.79    .57 

47.6  -0.4 

50.37    .33 

'    66.0    9.9 

21.82    33 

2.6    1.5 

19.8 

45.58    .96 

49.8    l.l 

38.37    47 

48.2    0.9 

50.70    .34 

64.0    1.8 

22.15    .33 

4.2     1.6 

29.7 

46.55    .97 

49.0  -0.4 

38.94    M 

49.3    1.3 

51.04    .33 

,  62.4    1.4 

22.48    .33 

5.8     1.6 

Feb.    8.7 

47.52    .95 

48.9  +0.3 

39.49    M 

50.8    1.7 

51.37    .39 

61.2    0.9 

22.80    .39 

7.4     1.5 

18.7 

48.45  +.90 

49.5  +4.9 

40.02  +.51 

52.6  -8.0 

51.68  +.30 

60  6  -0.4 

23.11  +.30 

8.8  -1.4 

88.7 

49.31     .81 

50.8    1.5 

40.50    .46 

54.8    S.3 

51.97    .96 

60.5  +0.1 

23.40    .97 

10.2    1.3 

Mar.  10.6 

50.07    .70 

52.6    9.1 

40.94     .41 

57.2    9.5 

52.23    .95 

60.9    0.6 

23.66    .95 

11.3    l.l 

20.6 

50.71     .56 

54.9    9.5 

41.33     .36 

59.8    9.6 

52.46    .91 

61.7    1.0 

23.89    .99 

12.4    0.9 

30.6 

51.20    .41 

57.6    S.9 

41.66     .30 

62.5    9.7 

52.65    .16 

63.0    1.4 

24.09    .19 

13.2    0.7 

Apr.    9.6 

51.53  +.96 

60.6  +3.1 

41.94  +.95 

65.2  -9.8 

52.81  +.14 

64.6  +1.8 

24.26  +.16 

13.8  -0.6 

10.5 

51.71  +.10 

63.8    3.9 

42.15    .19 

68.0    9.8 

52.93    .10 

66.4    9.0 

24.40    .13 

14.3    0.4 

99.5 

51.72 -.07 

67.0    3.9 

42.31     .19 

70.7    9.7 

53.02    .97 

68.5    9.1 

24.52    .10 

14.6    0.9 

May    9.5 

51.58    .99 

70.2    3.1 

42.40  +.96 

73.3    9.5 

53.07  +.93 

70.6    9.9 

24.60    .07 

14.8  -0.1 

19.4 

51.28    .36 

73.2    9.9 

42.43    .90 

75.8    9.4 

53.08    .90 

72.8    9.9 

2465    .04 

14.8    0.0 

29.4 

50.86  -.49 

76.0  +9.6 

42.40  -.96 

78.0  -fl.9 

53.07  -.03 

75.0  +9.1 

,24.68 +.01 

14.8  +0.1 

June    8.4 

50.30     .60 

78.4     9.9 

42.32    .12 

80.1     1.9 

53.02    .06 

77.0    1.9 

24.68  -.02 

14.6    0.9 

18.4 

49.65    .70 

80.3    1.8 

42.17    .17 

81.8    1.5 

52.95    .09 

78.8    1.7 

24.65    .04 

14.4    0.3 

28.3 

48.91     .77 

81.9    1.3 

41.97    .99 

83.2    1.9 

52.85    .11 

80.4    1.4 

24.59    .07 

14.1     0.3 

July    8.3 

48.11     .83 

82.9    0.8 

41.72    .97 

84.2    0.8 

52.73    .13 

81.7    1.9 

24.51     .09 

13.7    0.4 

18.3 

47.26  -.87 

83.4  +0.9 

41.44  -.30 

84.8  -0.4 

52.58  -.15 

82.7  +0.9 

24.40  -.11 

13.2  +0.5 

28.3 

46.38    .88 

83.4  -0.3 

41.12    .33 

84.9  +0.1 

52.43    .17 

83.4    0.5 

24.28    .13 

12.8    0.5 

Aug.    7.2 

45.50    .88 

82.8    0.8 

40.78    .34 

84.6    0.5 

52.25    .18 

83.8  +0.9 

24.14    .14 

12.2    0*6 

17.2 

44.62    .86 

81.7    1.3 

40.44    .34 

83.9    0.9 

52.08    .18 

83.8  -0.9 

24.00    .15 

11.6     0.6 

27.2 

43.78    .83 

80.1     1.8 

40.10    .33 

82.8    1.3 

51.90    .17 

83.4    0.5 

23.85    .15 

11.0     0.6 

Sept.   6.1 

42.90  -.75 

78.0  -9.3 

39.78  -.30 

81.2+1.7 

61.73  -.16 

82.7  -0.9 

23.70  -.14 

10.4  +0-6 

16.1 

42.29    .66 

75.5    9.7 

39.50    .95 

79.4    9.0 

51.58    .14 

81.6    1.9 

23.58    .19 

9.8    0.5 

26.1 

41.67     .56 

72.6    3.0 

39.27    .19 

77.2    9.3 

51.45    .11 

80.2    1.5 

23.47    .09 

9.3    0.5 

Oct.     6.1 

41.16     .44 

69.4    0.3 

39.11     .19 

74.9    9.4 

51.35    .08 

78.6    1.8 

23.39    .06 

8.9    0.4 

16.0 

40.78    .31 

66.0    3.6 

39.03  -.94 

72.4    9.4 

51 .29  -.04 

76.5    9.1 

23.36  -.01 

8.6  +0.9 

26.0 

40J35  -.16 

62.3  -3.8 

39.04  +.95 

70.0  +9.4 

51.28 +.01 

74.2  -4M 

23.37  +.04 

8.6    o.o 

Nov.    5.0 

40.47     .00 

58.5    3.8 

39.14    .15 

67.6    9.3 

51.31     .06 

71.6     9.7 

23.43    .09 

8.7  -0.9 

J5.0 

40.56  +.17 

54.7    3  8 

39.33    .94 

65.4     9.0 

51.40    .19 

68.9    9,8 

23.54     .14 

9.0    0.5 

24.9 

40.81     .33 

51.0     3.7 

39.62    .93 

63.6    1.7 

51.54     .17 

66.0    9.9 

23.70    .19 

9.6    0.7 

Dec.    4.9 

41.22  +.49 

47.4  -3.4 

39.98  +.40 

62.0  +1.3 

51.73+39 

63.0  -9.9 

23.91  +33 

10.4  -03 

14.9 

41.79    .64 

44.2    3.0 

40.42    .47 

61.0    0.9 

51.97     .96 

60.2    9.8 

24.16    .97 

11.5    1.9 

24.8 

42.50    .76 

41.3     9.6 

40.92    .52 

60.3  +0.4 

52.25    .99 

57.4    9.7 

24.44     .30 

12.8     1.3 

34.8 

43.31  +.87 

39.0  -9.1 

41.46  +.55 

60.2  -0.1 

52.55  +.31 

54.8  -9.4     24.76  +39 

14.2-1.5 
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APPARENT  PLACES  FOE  THE  UPPER  TRANSIT  AT  WASHINGTON. 

(3  Ursa  Minoris. 

(3  Bootis. 

(3  Libra. 

pi  Bootis. 

Mean 
Solar 
Date. 

1 

Sight 
Ascension. 

Declination 
North. 

Bight 
Asoension. 

Declination 
Forth. 

Right 
Ascension. 

Declination 
South. 

Right 
Ascension. 

Declination , 
North. 

li      m 

14  50 

+74°  37 

b     m 

14  67 

+40°  50 

h     m 

15  10 

o         / 

-8  56 

h      no 

15  20 

+37°  47 

(Dec.  30.8) 

60.08  +.71 

56.9  -2.6 

8 

29.64  +.32 

69.7  -2.8 

8 

39.72  +.29 

48.2  -1.5 

8 

1.48  +.30 

18.3  -4L8, 

Jhii.     9.8 

60.83     .79 

54.6    2.0 

29.98    .35 

67.1     2.4 

40.02    .31 

49.8    1.6 

1.80     .33 

15.6    2^' 

19.8 

61.66    .85 

52.9    1.4 

30.34     .36 

65.0    1.9 

40.34    .32 

51.4     1.6 

2.13     .35 

13.3    2.1  i 

29.8 

62.52    .88 

51.8    0.8 

30.71     .37 

63.3    1  4 

40.66    .32 

52.9    1.5 

2.48    .36 

11.5    1.6; 

Feb.     8.7 

63.40     .88 

51.3-0.1 

31.08     .36 

62.2    0.8 

40.97    .31 

54.3    1.4 

2.84     .35 

10.2    1.0 

18.7 

64.27  +.84 

51.6  +0.6 

31.43  +.35 

61.8-0.2 

41.28 +.30 

55.6  -1.2 

3.19  +.34 

9  5-0.4; 

28.7 

65.08     .78 

52.5    1.2 

31.77    .32 

61.9  +0.4 

41.57     .28 

56.7    1.0 

3.52    .32 

9.4  +0.2 

Mar.  10.7 

65.81     .09 

54.1     1.8 

32.08    .29 

62.6    1.0 

41.84     .26 

57.6    0.8 

3.83    .29 

9.8    0.7 

20.0 

66.45    .56 

56.2    2.3 

32.35    .25 

63.8    1.5 

42.08    .23 

58.2    0.5 

4. 1 1      .26 

10.8     1.3 

30.6 

66.97    .45 

58.7    2.7 

32.58    .21 

65.5    1.9 

42.30    .20 

58.7    0.3 

4.35    .23 

12.3    1.7 

i 

Apr.    9.6 

67.35  +.31 

61.6  +3.0 

32.76  +.17 

67.6  +2.3 

42.49  +.18 

68.9  -0.1 

4.56  +.19 

14.2  44.1 ' 

J  9.5 

67.59    .17 

64.7    3.2 

32.91     .12 

70.0    2.5 

42.65    .15 

58.9  +0.1 

4.73    .15 

16.5     2.4 

29.5 

67.69  +.03 

68.0    3.3 

33.01     .08 

72.6    2.7 

42.78    .12 

58.8    0.2 

4.86     .11 

19.0     2.6 

May    9.5 

67.65  -.1J 

71.2    3.2 

33.07  +.04 

75.3    2.7 

42.89    .09 

58.5    0.3 

4.94     .07 

21.6     2.7 

19.5 

67.47    .25 

74.3    3.1 

33.08    .00 

78.0    2.7 

42.97    .06 

58.1     0.4 

4.99  +.03 

24.3    2.7 

29.4 

67.16  -.37 

77.3  +2.8 

33.06  -.04 

80.7  +2.6 

43.02  +.03 

57.6  +0.5 

5.00  -.01 

i 

27.0  +2.6 1 

June    8.4 

66.73     .48 

79.9    2.4 

33.00    .06 

83.1     2.3 

43.03    .00 

57. 1     0.5 

4.96    .05 

29.5    2.4 1 

18.4 

66.20    .58 

82.2    2.1 

32.90    .11 

85.4     2.1 

43.02  -.03 

56.5    0.6 

4.90    .09 

31.9    2-2 

28.4 

65.58    .06 

84.0    1.6 

32.77    .15 

87.3    1.8 

42.98    .05 

55.9    0.6 

4.79    .12 

33.9     1.9 

July    8.3 

64.90     .72 

85.4    1.1 

32.61     .17 

88.9    1.4 

42.91     .08 

55.4    0.6 

4.66    .15 

35.7    1.6 

18.3 

64.15  -.77 

86.2  +0.6 

32.42  -.20 

90.1  +1.0 

42.62 -.11 

54.8  +0.6 

4.49 -.18 

37.1  +1.2 

28.3 

63.37    .80 

86.5  +0.1 

32.22    .21 

90.9    0.6 

42.70    .13 

54.2    0.6 

4.30    .20 

38.2    0.8 

Aug.    7.2 

62.56     .81 

86.3  -0.5 

31.99    .23 

91.3  +0.2 

42.57    .14 

53.7    0.5 

4.10    .21 

38.8  +0.4 

17.2 

61.76    .80 

85.6    1.0 

31.76    .23 

91.2  -0.3 

42.42    .15 

53.2    0.5 

3.87    .22 

39.0       0.0; 

27.2 

60.97    .77 

84.4    1.5 

31 .53    .23 

90.7    0.7 

42.27    .15 

52.7    0.4 

3.65    .23 

38.8  H>.4 

Sept.    6.2 

60.22  -.73 

82.6  -2.0 

31.31  -.22 

89.8  -1.2 

42.12  -.15 

52.3  +0.4 

3.42  -.22 

38.2  -0.9 

i 

16.1 

59.52    .06 

80.4    2.4 

31.10     .20 

88.4    1.6 

41.98    .13 

52.0    0.3 

3.21     .20 

37.1     1.3 

26.1 

58.90    .58 

77.8    2.8 

30.92    .17 

86.7    2.0 

41.86    .11 

51.8+0.1 

3.02    .18 

35.6    1.7 

Oct.     6  1 

58.37    .48 

74.8    3.1 

30.77    .13 

84.5    2.3 

41.76    .08 

51 .7    0.0 

2.85    .15 

33.8    2.0 

16.1 

57.95     .36 

71.5    3.4 

30.66    .08 

82.0    2.7 

41.70  -.04 

51.8  -0.2 

2.73    .10 

31.5    2.4 

i 

26.0 

57.66  -.23 

68.0  -3.6 

30.60  -.03 

79.2  -2.9 

41.69  +.01 

52.1  -0.4 

2.65  -.05 

29.0  -2.7 

Nov.    5.0 

57.50  -.08 

64.3    3.8 

30.60  +.03 

76.1     3.1 

41.72    .05 

52.5    0.6 

2.62    ,00 

26.1    3.0 

15.0 

57.50  +.07 

60.5    3.8 

30.66    .09 

72.9    3.3 

41.80    .11 

53.2    0.8 

2.66  +.06 

23.1    3.1 

24.9 

57.64     .23 

56.7    3.7 

30  77    .15 

69.6    3.4 

41.93    .15 

54.1     l.o 

2.74     .12 

19.8     3.3 

Dec.    4.9 

57.94  +.37 

53.1  -3.5 

30.95  +.20 

66.2  -3.3 

42.10  +.20 

55.2  -1.2 

2.89  +.17 

16.6  -3.3 

14.9 

58.38    .51 

49.7    3.3 

31.18     .25 

62.9    3.2 

42.33    .24 

56.5    1.4 

3.09    .23 

13.3    3.2 

24.9 

58.96    .04 

46.6    2.9 

31.46    .30 

59.8    3.0 

42.59     .27 

58.0    1.5 

3.34     .27 

10.2    3.0 

34.8 

59.66  +.74 

44.0  -2.4 

31.78  +.33 

57.0  -2.6 

42.87  +.30 

59.5  -1.6 

3.63  +.31 

7.3-2.7 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

y*  Ursa  Minoris. 

a  Coronas  Borealis. 

a  Serpentis. 

e  Serpentis. 

Mean 
Solar 
Date. 

Right 
Ascension. 

Declination 
North. 

Bight 

Ascension. 

Deolioatlon 
North. 

Bight 
Ascension. 

DecUnatiou 
North. 

Bight 
Ascension. 

Declination 
North. 

It     in 

15  20 

+72°  14 

h     xn 

15  29 

+27°    6 

It     m 

15  38 

O            1 

+6  47 

h     xn 

15  44 

O            t 

+4  49 

(Dec.  30.9) 

• 
52.00  +.55 

it 

57.7  -9.8 

8 

41.25 +.97 

36.3  H8.7 

8 

27.35  +.96 

48.'l  -9.1 

8 

56.04  +.28 

59.1  -9.0 

Jan.     9.8 

52.60    .65 

55. 1     9.4 

41.54    .30 

33.7    9.4 

27.63    .29 

46.1     2.0 

56.32    .99 

57.1     1.9 

10.8 

53.29    .71 

53.0     1.8 

41.85    .39 

31.5    9.1 

27.92    .30 

44.2    1.8 

56.61     .30 

55.3    1.8 

29.8 

54.03    .75 

51.5     1.9 

42.17     .33 

29.6    1.7 

28.23    .31 

42.4    1.6 

56.92    .31 

53.6    1.6 

Feb.    8.8 

54.80    .77 

50.6  -0.5 

42.50    .33 

28.2    1.9 

28.54    .31 

41.0     1.3 

57.23    .31 

52.2    1.3 

J  8.7 

55.56  +.76 

50.4  +0.9 

42.62  +.39 

27.2  -0.7 

28.84  +.30 

39.9-1.0 

57.53  +.30 

51.0-1.0 

28.7 

56.31     .79 

51.0    0.8 

43.13    .30 

26.8  -O.l 

29.14    .28 

39.1     0.6 

57.82    .99 

50.2    0.7 

Mar.  J  0.7 

57.00    .65 

52.1     1.4 

43.42    .28 

27.0  +0.4 

29.41     .26 

38.7  -0.2 

56.10    .27 

49.8  -0.3 

20.7 

57.62    .57 

53.8    9.0 

43.68    .95 

27.6    0.8 

29.66    .94 

38.6  40.1 

56.36    .25 

49.7  +0.1 

30.6 

58.14    .48 

56.1     9.5 

43.92    .99 

28.6    1.3 

29.89    .29 

38.9    0.5 

56.59    .92 

49.9    0.4 

Apr.    9.G 

58.56  +.37 

58.8  49.9 

44.12  +.19 

30.1  +1.7 

30.10  +.19 

39.5  40.7 

58.80  +.20 

50.4  +0.7 

19.6 

58.87    .25 

61.8    3.1 

44.29    .15 

31.9    9.0 

30.28    .16 

40.4    1.0 

58.98    .17 

51.2    0.9 

29.5 

59.06    .13 

65.0    3.9 

44.43    .19 

34.0    9.1 

30.43    .14 

41.5    1.2 

59.14    .14 

52.2    l.l 

May    9.5 

59.12  +.01 

68.3    3.3 

44.53    .09 

36.2    9.3 

30.55    .11 

42.7    1.3 

59.27    .11 

53.4    1.2 

19.5 

59.06  -.12 

71.5    3.9 

44.60     .05 

38.5    9.3 

30.64    .06 

44.1    1.4 

59.37    .06 

54.6    1.3 

29.5 

58.89  -.S3 

74.6  +3.0 

44.64  +.09 

40.8  +9.3 

30.70  +.05 

45.5  +1.4 

59.44  +.05 

56.0  +1.3 

Juue    8.4 

58.61     .33 

77.5    9.7 

44.64  -.02 

43.1     9.9 

30.74  +.09 

46.9    1.4 

59.48  +.02 

57.3    1.3 

18.4 

58.23     .43 

80.1     9.4 

44.60     .05 

45.2    9.0 

30.74  -.09 

48.3    1.3 

59.49  -.01 

58.6    1.3 

28.4 

57.76    .51 

82.3    9.0 

44.54     .08 

47.1     1.8 

30.70    .05 

49.6    1.2 

69.46    .04 

59.8    19 

July    8.4 

57.21     .58 

84.1     1.6 

44.44    .11 

48.8    1.6 

30.65    .07 

50.8    l.l 

59.41     .07 

61.0    1.1 

18.3 

56.60  -.64 

85.4  +1.1 

44.31  -.14 

50.2  +1.9 

30.56  -.10 

51.8+1.0 

59.32  -.10 

62.0  +0.9 

28.3 

55.94     .68 

86.2  +0.6 

44.16     .16 

51.3    0.9 

30.44    .19 

52.7    0.8 

59.22    .12 

62.8    0.6 

Aug.    7.3 

55.24     .70 

86.5    0.0 

43.99    .18 

52.0    0.6 

30.31     .14 

53.4    0.6 

59.08    .14 

63.5    0.6 

17.2 

54.53    .71 

86.3  -0.5 

43.81     .19 

52.4  +0.9 

30.16    .16 

53.9    0.4 

58.93    .15 

64.1    0.5 

27  M 

53.82    .71 

85.5    1.0 

43.61     .19 

52.4  -0.1 

30.00    .16 

54.2  +0.2 

58.77    .16 

64.4    0.3 

Sept.   6.2 

53.13  -.68 

84.2  -1.5 

43.42  -.19 

52.1  -0.5 

29.83  -.16 

54.3    0.0 

58.61  -.16 

64.6  40.1 

16.2 

52.47    .63 

82.4    9.0 

43.24    .18 

51.4    0.9 

29.67    .15 

54.2  -0.9 

58.45    .15 

64.6  -0.9 

26.1 

51 .87     .57 

80.2    9.4 

43.07    .16 

50.4    1.3 

29.53    .13 

53.9    0.5 

58.30    .13 

64.3    0.4 

Oct.     6.1 

51.33    .40 

77.6    2.8 

42.93    .13 

48.9    1.6 

29.41     .11 

53.3    0.7 

58.18    .11 

63.8    06 

16.1 

50.88    .40 

74.6    3.9 

42.82    .09 

47.1     1.9 

29.32    .07 

52.5    1.0 

58.09    .07 

63.1    0.8 

26.1 

50.54  -.98 

71.2-3.4 

42.75  -.04 

45.0  -9.9 

29.27  -.03 

51.4  -1.9 

58.03  -.03 

62.1  -l.l 

Nov.    5.0 

50.32    .16 

67.7    3.6 

42.73  +.01 

42.7    9.5 

29.26  +.09 

50.1     1.4 

58.02  +.01 

60.9    1.3 

15.0 

50.22  -.03 

64.0     3.8 

42.76    .06 

40.1     9.7 

29.31     .07 

48.5    1.7 

58.06    .06 

59.5    1.5 

25.0 

50.26  +.11 

00.2    3.8 

42.85    .11 

37.3    9.9 

29.40    .19 

46.8    1.8 

58.15    .11 

57.9    1.7 

Dec.    4.9 

50.43  +.94 

56.5  -3.7 

42.99  +.16 

34.4  -9.9 

29.54  +.16 

44.9  -9.0 

58.28  +.16 

56.1  -1.9 

14.9 

50.74    .37 

52.9    3.4 

43.18    .21 

31.4     9.9 

29  73    .20 

42.8    2.1 

58.46    .20 

54.2    9.0 

24.9 

51.18     .49 

49.6    3.1 

43.41     .25 

28.6    9.8 

29  95    .24 

40.7    2.1 

58.69    .24 

52.2    2.0 

34.9 

51.73  +.60 

46.7  -2.7 

43.68  +.99 

25.8  -9.6 

30.21  +.28 

38.6  -2.1 

58.94  +.27 

50.2  -9.0 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

f  Urate] 

tfinoris. 

t  Coronae  fiorealis. 

6  Scorpii. 

01  Scorpii. 

Mean 
Solar 
Date. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
North* 

Right 
Ascension. 

Declination 
South. 

Right 
Ascension. 

Declination 
South. 

h      m 

15  48 

+78    9 

h     m 

15  52 

+27  12 

h     m 

15  53 

•22°  17 

h     m 

15  58 

-19  28 

(Dec.  30.9) 

8 

11.66  +.67 

10.6  -3.0 

s 
41.80  +.96 

65.8  H3.7 

s 
81.57  +.99 

1.0-0.7 

s 
34.71  +.88 

49.5  -e.9 

J  All. 

9.9 

18.41     .83 

7.8    9.6 

48.08     .99 

63.1     9.5 

81.87    .31 

1.8     0.9 

35.00    .30 

50.4     l.o , 

19.8 

13.31     .05 

5.5    9.0 

48.38     .31 

60.8    9.9 

38.19    .33 

3.7    l.o 

35.33    .39 

51.5    l.o 

. 

89.8 

14.30  1.04 

3.8    1.4 

48.69    .38 

58.8    1.8 

88.58    .33 

3.8    l.l 

35.64    .33 

58.5     l.l . 

Feb. 

8.8 

15.38  1.09 

8.6    0.8 

43.01     .38 

57.8    1.3 

88.86    .33 

4.8    l.l 

35.97     .33 

53.G    l.l  | 

18.7 

16.48+1.10 

8.8  -0.1 

43.34  +.88 

56.8  -0.6 

83.19  +.33 

5.9  -1.0 

36.30  +.39 

54.7  —l  .0 

88.7 

17.57  1.07 

8.4  +0.6 

43.65    .31 

55.7  -0.3 

83.53    .39 

6.9    1.0 

36.61     .91 

55.6    0.9 

Mar. 

10.7 

18.61   1.00 

3.3    1.9 

43.95    .99 

55.7  +0.3 

83.88    .30 

7.9    0.9 

36.93    .99 

56.5    0.8 

80.7 

19.57    .98 

4.8    1.8 

44.88    .96 

56.8    0.8 

84.11     .96 

8.7    0.8 

37.80    .97 

57.3    0.7 

30.6 

80.41     .77 

6.8    9.3 

44.47     .94 

57.8    1.9 

84.38    .95 

9.5    0.7 

37.47    .95 

57.9    0.6 

Apr. 

9.6 

81.10  +.08 

9.4  +9.7 

44.70  +.91 

58.6  +1.6 

84.63  +.93 

10.3  -0.6 

37.71  +.93 

58.4  -0.4 

19.6 

81.64     .45 

18.8    3.0 

44.89    .18 

60.4    1.9 

84.83    .90 

10.7     0.5 

37.93    .90 

58.8    0.3 

39.6 

81.99    .97 

15.3     3.9 

45.05     .14 

68.4    9.9 

35.03    .18 

11.3     0.4 

38.13    .18 

59.1    0.9 

May 

9.5 

88.17  +.08 

18.6     3.3 

45.18    .11 

64.7    9.3 

85.18    .15 

11.5     0.3 

38.88    .15 

59.3    0.1 

19.5 

88.16  -.10 

81.9     3.3 

45.87     06 

67.1     9.4 

85.31     .11 

11.8     0.9 

38.41     .19 

59.3  -0.1 

89.5 

81.96  -.38 

85.1  +3.1 

45.33  +.04 

69.5  +9.4 

35.41  +.08 

13.0  -0.9 

38.51  +.06 

59.4    0.0 

June 

8.4 

81.60    .45 

88.8    9.9 

45.35    .00 

71.8     9.3 

85.47    .05 

13.3    o.i 

38.58    .05 

59.4    0.0 

18.4 

81.07    .00 

30.9    9.6 

45.33  -.03 

74.1     9.9 

85.50  +.01 

13.3  -o.i 

38.61  +.01 

59.3  +0.1 

88.4 

80.39    .74 

33.4    9.3 

45.88    .07 

76.8    9.0 

35.49  -.09 

13.3    o.o 

38.60  -.09 

59.2    O.i 

July 

8.4 

19.59    .86 

35  4     1.8 

45.80    .10 

78.0    1.7 

85.45    .06 

13.3  +0.i 

38.57    .05 

59.0    0.9 

18.3 

18.68  -.96 

37.0  +1.3 

45.08  -.13 

79.6  +1.4 

85.38  -.09 

13.3  +o.i 

38.50  -.09 

58.8+0.9 

88.3 

17.68  1.03 

38.1     0.9 

44.94    .16 

80.8    l.l 

85.87    .19 

13.0    0.2 

38.39    .19 

58.6    0.3 

Aug. 

7.3 

16.68  1.09 

38.7  40.4 

44.77     .18 

81.8    0.8 

85.14     .15 

11.7     0.3 

38.36    .14 

56.3    0.3 

J  7.3 

15.51   MS 

38.8  -0.8 

44.59    .19 

88.3  +0.4 

34.98    .16 

11.4     0.4 

38.13    .16 

57.9    0.4 

97.8 

14.39   1.19 

38.4    0.7 

44.39     .90 

68.6    0.0 

34.81     .17 

11.0     0.5 

37.95    .17 

57.5    0.4 

Sept. 

6.8 

13.88-1 09 

37.4  -1.2 

44.19  -.90 

88.4  -0.3 

34.64  -.17 

10.5  +0.5 

37.78  -.17 

57.1  +0.5 

J  6.8 

18.81   1.05 

36.0    1.7 

43.99     .19 

81.9    0.7 

34.47    .16 

9.9    0.6 

37.61     .16 

56.6    0.5 

86.1 

1 1 .80     .97 

34.1     9.9 

43.81     .17 

81.0    l.l 

34.38    .14 

9.4     0.6 

37.46    .14 

56.1    0.5 

Oct. 

6.1 

10.88    .86 

31.7    9.6 

43.65     .15 

79.7    1.4 

34.18    .19 

8.8    0.6 

37.33    .19 

55.7    0.4 

16.1 

9.48    .74 

89.0    9.9 

43.58    .11 

78.1     1.8 

34.09    .08 

8.3    0.5 

37.83    .06 

55.3    0.4 

86.1 

8.81  -.59 

35.9  -3.9 

43.43  -.07 

76.1  -9.1 

84.03  -.03 

7.8  +0.4 

37.16  -.04 

54.9  +0.3 

Nov. 

5.0 

8.31     .41 

88.5    3.5 

43.38  -.09 

73.8    9.4 

34.03  +.09 

7.4    0.3 

37.15 +.01 

54.7  40.1 

15.0 

7.99    .93 

18.9    3.6 

43.39  4.03 

71.3    9.6 

84.07    .07 

7.8  +0.9 

37.19    .06 

54.7    0.0 

85.0 

7.86  -.03 

15.3    3.7 

43.45     .09 

68.5    9.8 

34.16    .13 

7.1      0.0 

37.38    .19 

54.8  -0.9 

J~^€v« 

5.0 

7.94  +.18 

11.6-3.7 

43.56  +.14 

65.7  -9.9 

34.33  +.17 

7.3  -0.3 

37.43  +.17 

55.1  -0.4 

14.9 

8.81     .38 

8.0     3.5 

43.73    .19 

68.7    9.9 

34.53    .99 

7.6    0.5 

37.61     .91 

55.6    0.6 

84.9 

8.68    .56 

4.6     3.9 

43.94    .93 

59.8    9.8 

34.76    .96 

8.3    0.6 

37.85    .95 

56.3    0.8 

34.9 

9.34  +.74 

1.5-9.9 

44.19  +.96 

57.1  -9.7 

35.04  +.99 

8.9  -0.8 

38.13 +.98 

57.1  -0.9 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON, 

3Si 

Groombridge  2320. 

d  Ophiuchi. 

r  Herculia. 

a  Scorpii. 
(Antares.) 

Bight 

ASCQU&iOB. 

DeftllBatioa 
Jforth* 

Right 
AaMustoA. 

Deottaattoa 

Bight 

Dectiaatiea 

M9T0L 

Bight 

Declination 
South. 

li     m 

16    5 

0          / 

+68    6 

h     m 

16    8 

O           1 

-3  38 

li     m 

16  16 

+46°  35 

h     m 

16  22 

-26°  10 

(Dec.  30.9) 

8 

66.93  +.39 

64.4  -3.9 

a 

a?o  +.95 

22.1  -1.6 

a 
10.54  +.95 

3&7  -3.9 

a 
10.41  +.98 

3.0 -0.3 

Jnn.     9.9 

57.36     .47 

61.3    8.8 

0.97     .98 

23.7    1.6 

10.89     .30 

29.6    9.9 

10.70     .80 

3.4    0.5 

19.8 

67.87    .54 

58.7    9.3 

10.26     .99 

25.3    1.5 

11.14     .34 

26.9    9.5 

11.01     .82 

4.0    0.6 

29.8 

58.44     .00 

56.6    1.8 

10.56     .80 

26.7    1.4 

11.49     .36 

24.6    9.0 

11.34     .84 

4.7    0.7 

Feb.     8.8 

59.05    .63 

55.2    l.l 

10.86    .81 

28.0    1.9 

11.87     .38 

22.9    1.4 

11.69     .84 

5.5    0*8 

18.8 

59.09  +.64 

54.4  -0.5 

11.17 +.30 

29.1  -1.0 

12.25  +.38 

24.8-0.8 

12  03 +.34 

6.3  -0.8 

28.7 

60.32    .63 

54.2+0.3 

11.47     J» 

30.0    0.7 

12.63     .38 

24.3  -0.9 

12.36    .33 

7.1     0.8 

Mar.  10.7 

60.94     .00 

54.8    0.9 

11.75     .98 

30.6    0.6 

13.00     .36 

21.5  +0.5 

12.69    .39 

7.9    0.8 

80.7 

61.51      .55 

56.0    1.5 

12.02    .96 

30.9  -0.9 

13.34     .33 

22.2    l.l 

13.00    .30 

8.6    0.7 

30.7 

62.03    .48 

57.8    9.0 

12.27    .94 

31.0+0.1 

13.66    .30 

23.6    1.6 

13.29    .98 

9.3    0.7 

Apr.    9.0 

62.47  +.41 

60.-1  +9.5 

12.50  +.99 

30.8  +0.3 

13.95  +.87 

25.5  +9.1 

13.56  +46 

9.9  -0.6 

19.6 

62.84    .32 

62.8    9.9 

12.71     .19 

30.3    0.5 

14.20    49 

27.8    9.5 

13.81     43 

10.5    0.5 

29.6 

63.1!     .93 

65.8    3.9 

12.89    .17 

29.7    0.7 

14.40    .18 

30.5    9.8 

14.03    J21 

11.0     0.5 

May    9.5 

63.29    .13 

69.1     3.3 

13.06    .14 

28.9    0.8 

14.56    .13 

33.4    3.0 

14.23    .18 

11.4    9.4 

19.5 

63.37  +43 

72.4    3.3 

13.18    .11 

28.1    0.9 

14.67    48 

36.4    3.1 

14.39    J5 

11.8    0.4 

29.5 

63.35  -.0? 

75.7  +3.3 

13.27  +.08 

27.2  +0.9 

14.73  +.04 

39.5+3.1 

14.52  +.11 

12.2  -0.3 

June    8.5 

63.24     .16 

78.9    3.1 

13.34    45 

26.2    l.o 

14.74  -41 

42.6    3.0 

14.61     .08 

12.6    f.3 

J  8.4 

63.04    .95 

81.9    9.9 

13.37  +.09 

25.2    0.9 

14.70     46 

45.4    9.8 

14.67  +.04 

12.8    0.3 

28.4 

62.75    .33 

84.6    9.5 

13.37  -42 

24.3    0.9 

14.61     .11 

48.1     9.5 

14.69    .00 

13.1     0.9 

July    8.4 

62.38    .40 

87.0    9.1 

13.34    .05 

23  4    0.8 

14.48    .15 

50.5    9.9 

14.67  -.04 

13.2    f.i 

18.4 

61.95  -.47 

88.9  +1.7 

13.27  -.08 

22.6  +0.8 

14.31  -.19 

52.5  +1.8 

14.61  -.08 

13.4  -o.i 

28.3 

61.46    .53 

90  4     1.9 

13.18    .11 

21.9    0.7 

14.10    .93 

54.2     1.4 

14.52    .11 

13.4    0.0 

Aug.    7.3 

60.92    .56 

91.4    0.7 

13.05    .13 

21.3    0.6 

13.85    .96 

55.4     1.0 

14.39    .14 

13.3  +0.1 

17.3 

60.35    .58 

91.8+0.9 

12.91     .15 

20.8    0.5 

13.58    .28 

66.2    0.5 

14.23    .16 

13.2    0.9 

27.2 

59.76    .60 

91.8-0.3 

12.75    .16 

20.4    0.4 

13.30     .99 

56.5  +0.1 

14.06    .18 

12.9    0.3 

S«?pt.    6.2 

69.16  -.59 

91.3  -0.8 

12.59  -.17 

20.1  +0.9 

13.01  -.99 

66.3  -0.4 

13.88  -.18 

12.6  +0.4 

16.2 

Oo.&o     .57 

90.2    1.3 

12.42    .16 

20.0  +0.1 

12.72     .29 

55.6    0.9 

13.69    .18 

12.1     0.5 

26.2 

58.02    .53 

88.6    1.8 

12.27    .15 

19.9-0.1 

12.44     .97 

54.5    1.4 

13.52    .16 

11.5     0.6 

Oct.     6  1 

57.51     .48 

86.6    9.3 

12.13    .13 

20.1    0.9 

12.18     .94 

52.9    1.8 

13.36    .14 

10.9    0.6 

16.1 

57.06    .41 

84.1      9.7 

12.02    .09 

20.4    0.4 

11.96    .90 

50.9    9.9 

13.24    .10 

10.3    0.6 

26.1 

56.69  -.33 

81.2-3.1 

11.96 -.05 

20.9  -0.6 

11.79 -.15 

48.4  -9.6 

13.16  -.06 

9.7  +0.6 

Nov.    5.1 

56.40    .83 

78.0    3.3 

1 1 .93    .00 

21.6    0.8 

11.06    .09 

45.7    9.9 

13.12  -.01 

9.1     0.5 

15.0 

56.22    .13 

74.5    3.6 

1 1 .95  +.05 

22.4     1.0 

11.60 -.03 

42.6    3.3 

13.14  +.04 

8.6    0.4 

25.0 

56.15  -.01 

70.9    3.7 

12.02    .10 

23.5    1.9 

11.60  +.03 

39.2    3.4 

18.21     .10 

8.2    0.3 

Dbo.    5.0 

56.20  +.10 

67.2  -3.7 

12.14  +.14 

24.8  -1.3 

11.67 +.10 

35.8  -3.5 

13.33  +.15 

8.1  +0.1 

14.9 

56.35    .21 

63.4     3.6 

12.30    .19 

26.2    1.5 

11.80    .16 

32.3    3.5 

13.51     .90 

8.0  -o.l 

24.9 

56.62    .33 

59.9    3.4 

12.51      .93 

27.8    1.6 

11.99     .23 

28.9    3.4 

13.73    .94 

6.2    0.3 

34.9 

56.99  +.43 

56.6  -3.1 

12.75  +.98 

29.4  -1.6 

12.24  +.97 

25.6  -3.1 

14.00  +.98 

8.5  -0.4 
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APPARENT  PLACES  FOB  THE  UPPEB  TRANSIT  AT  WASHINGTON. 

1 

■ 
1 

> 
» 

1 

tj  Draconis. 

0  Herculie. 

A  Draconis. 

COph 

iuchi. 

Mean 
Solar 
Date. 

Bight 
Ascension. 

Dedication 
North. 

Bight 
Ascension. 

Declination 
North. 

Bight 
Attention. 

Declination 
tforth. 

Bight 
Ascension. 

Declination 
South. 

h     m 

16  22 

+61°  46' 

h     m 

16  25 

+21  44 

h     m 

16  28 

0       / 

+69    1 

h     m 

16  30 

C             1 

-10  19 

(Dec.  30.9) 

a 
81.48  +.30 

43.8  -3.4 

8 

8.44  +.23 

47.1  -9.6 

a 
9.74  +.34 

14.3  -3.4 

8 

39.64  +.24 

35.2  -1.1 

Jan.     9.9 

81.81      .37 

40.6    3.0 

8.68    .26 

44.6    2.4 

10.13     .44 

11.0     3.0 

39.90    .37 

36.3    1.9 

19.9 

88.88    .43 

37.8    2  5 

8.96    .28 

43.3    9.9 

10.63     .52 

8.3     9.5 

40.16    .29 

37  5    1.2 

29.8 

88.67     .48 

35.5    2.0 

9.35    .30 

40.3     1.8 

11.17     .59 

5.9    2.0 

40.47    .30 

36.7     1.1 

Feb.    8.8 

83.17    .51 

33.8    1.4 

9.55     .31 

38.6    1.4 

11.79     .63 

4.3    1.4 

40.78    .31 

39.8     1.0 

18.8 

83.68  4.53 

33.7  -0.7 

9.86  +.31 

37.4  -1.0 

18.44  +.65 

3.1  -0.7 

41.09  +.31 

40.7  -0.9 

88.7 

84.80    .51 

33.3  -0.1 

10.17    .30 

36.6-0.5 

13.09    .65 

3.7  -0.1 

41.40    .30 

41.5    0.7 

Mar.  10.7 

84.70    .49 

33.6  +0.6 

10.47     .29 

36.4    0.0 

13.74     .63 

3.0  +0.6 

41.69    .29 

43.1     0.5 

80.7 

85.18    .46 

33.5    1.2 

10.75    .27 

36.7  +0.5 

14.36     .69 

3.9    1.3 

41.98    .38 

43.5    0.3 

30.7 

85.68    .49 

35.1     1.8 

11.01     .25 

37.4    0.9 

14.93    .54 

5.5    1.8 

43.85    .26 

43.7  -0.1 

Apr.    9.6 

86.01  +.36 

37.3  44.3 

11.36  +.23 

38.5  +1.3 

15.43  +.46 

7.6  +2.3 

43.50  +.24 

43.7  +0.1 

19.6 

86.34    .30 

39.7    9.7 

11.47     .90 

40.0    1.7 

15.85    .38 

10.3     2.8 

43.73    .99 

43.5    0.3 

39.6 

86.60    .23 

43.6    3.0 

11.66    .17 

41.9    1.9 

16.18     .29 

13.1     3.1 

43.94    .19 

43.3    0.4 

May    9.6 

86.79    .16 

45.8    3.9 

1J.88    .14 

43.9    2.1 

16.43    .19 

16.3     3.3 

43.13    .17 

41.7    0.5 

19.5 

86.91  +.08 

49.1    3.3 

11.95    .11 

46.1    9.9 

16.56  +.09 

19.6     3.4 

43.37    .14 

41.1     0.6 

89.5 

86.95    .00 

53.4  +3.3 

13.04  +.06 

48.4  42.3 

16.59  -.02 

33.0  +3.3 

43.39  +.11 

40.5  40.6 

June    8.5 

86.98  -.07 

55.7    3.9 

13.10  +.04 

50.6    2.9 

16.53    .19 

36.3    3.2 

43.48    .07 

39.9     0.6 

18.4 

86.88    .14 

58.8    3.0 

13.13    .00 

53.8    9.1 

16.36    .91 

39.4    3.0 

43.54  +.04 

39.3    0.6 

88.4 

86.64     .si 

61.6    9.7 

13.11 -.03 

54.9    2.0 

16.10    .30 

33.3    2.8 

43.56    .00 

38.7    0.6 

July    8.4 

86.40    .97 

64  3    9.4 

13.06     .06 

56.8    1.8 

15.76    .39 

34.9    9.4 

43.55  -.03 

38.1     0.6 

18.4 

86.10  -.33 

66.3  +2.0 

11.98 -.10 

58.4  +1.5 

15.33  -.46 

37.1  42.0 

43.50  -.07 

37.5  40.5 

88.3 

85.75    .38 

68.1     1.5 

11.86    .13 

59.8    1.3 

14.84    .52 

38.8    1.5 

43.43    .10 

37.0    0.5 

Aug.    7.3 

85.35    .41 

69.3    1.0 

11.71     .16 

61.0    1.0 

14.89    .57 

40.1     l.l 

43.30    .13 

36.5    6.4 

17.3 

34.98    .44 

70.1  +0.5 

11.54     .18 

61.8    0.7 

13.70    .6J 

40.9  46.6 

43.17    .15 

36.1    0.4 

87.3 

34.47    .46 

70.4    0.0 

11.36     .19 

63.3  +0.3 

13.08    .63 

4 J. 3    0.0 

43.01     .16 

35.7    0.4 

Sept.   6.8 

84.01  -.46 

70.1  -6.5 

11.16  -.20 

63.4    0.0 

13.46  -.63 

41.0-6.5 

43.84  -.17 

35.4  40.3 

16.8 

83.55     .45 

69.4    1.0 

10.97    .19 

63.3  -0.4 

11.83     .62 

40.3    1.0 

43.67    .17 

35.1     0.2 

86.8 

83.11     .43 

68.1    1.5 

10.78    .18 

61.6    0.7 

11.31     .59 

39.0    1.5 

43.50    .16 

35.0    0.1 

Oct.     6.1 

88.70     .39 

66.3    2^0 

10.61     .16 

60.8    1.1 

10.64    .54 

37.3    2.0 

43.36    .13 

34.9  40.1 

16.1 

88.34     .34 

64.1    9.4 

10.47    .13 

59.5    1.4 

10.13     .48 

35.0    2.4 

43.34    .10 

34.9  -0.1 

86.1 

88.04  -.97 

61.4  -9.8 

10.36  -.09 

57.9  -1.7 

9.69  -.40 

33.3  -2.8 

43.15  -.07 

35.0-0.2, 

Nov.    5.1 

81.80    .90 

58.4     3.9 

10.89  -.04 

56.1    9.0 

9.33    .30 

39.3    3.2 

43.11  -.03 

35.3    0.4 

15.0 

31.64    .u 

55.1     3.4 

10.87  +.01 

53.9    9.3 

9.08    .20 

36.0    3.4 

43.11  +.03 

35.7    0.5 

85.0 

31.58  -.08 

51.6    3.6 

10.30    .06 

51.5     9.5 

8.94  -.08 

33.4    3.6 

43.16    .08 

36.3    0.7 

Deo.    5.0 

31.60  +.07 

47.9  -3.7 

10.38  +.11 

49.0  -9.6 

8.93  +.04 

18.8  -3.7 

43.36  +.13 

37.1  -0.9 

15.0 

31.73    .16 

443    3.7 

10.58    .16 

46.3    2.7 

9.08    .16 

15.1      3.7 

43.43    .17 

38.0    1.0 

84.9 

31.93    .95 

40.6    3.5 

10.70    .20 

43.6    2.7 

9.33    .97 

1 J  .5     3.5 

43.61     .91 

39.1    1.1 

34.9 

38.88  +.33 

37.3  -3.3 

10.93  +.94 

41.0  -9.6 

9.56  +.38 

8.1  -3.3 

43.84  +.25 

40.3-1.2; 
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APPARENT  PLACE8  FOE  THE  UPPER  TRANSIT  AT  WASHINGTON. 

aTrianguli 

i  Australia. 

tf  Herculig. 

ffOph 

iuchi. 

d  Herculie. 

Mean 
Solar 
Date. 

Bight 
Ascension. 

Declination 
South. 

Bight 
Aseenalon. 

Declination 
JTorta. 

Bight 
Aaoenslon. 

Deeliaation 
North. 

Bight 
Aaoenalon. 

Declination 
North. 

h     m 

16  36 

-68  46 

h     m 

16  38 

0           / 

+39    8 

h     m 

16  52 

+9  33 

h     m 

16  57 

+33  44 

(Dec.  30.9) 

8 

10.09  +.65 

19.9  +1.9 

50.11  +.83 

44.5  -8.1 

8 

4.70  +.81 

33.3  -9.1 

8 

14.20  +.80 

19.8  -3.0 

Jan.     9.9 

10.61     .63 

18.2    1.5 

50.35    .86 

41.5    9.9 

4.92    .84 

31.3    2.0 

14.41     .84 

16.9    9.8 

19.9 

11.27    .69 

16.9    l.i 

50.64    .30 

38.8    9.6 

5.17    .86 

29.3    1.9 

14.67    .87 

14.2     8.5 

29.8 

11.99     .74 

16.0     0.7 

50.95    .38 

36.4    S.1 

5.44     .98 

27.6    1.6 

14.96    .30 

11.9     8.3 

Feb.    8.8 

12.75    .76 

15.5  +0.3 

51.28    .34 

34.6    1.6 

5.73    .99 

26.1     1.3 

15.26    .31 

9.9    1.7 

18.8 

13  52  +.78 

15.4  -0.1 

51.62  +.35 

33.2  -1.0 

6.09  +.30 

24.9  -1.0 

15.59  +.33 

8.5  -1.8 

98.8 

14.29    .77 

15.8    0.5 

51.97    .34 

32.5-0.4 

6.39    .99 

94.1    0.6 

15.91     .33 

7.6  -0.6 

Mar.  10.7 

15.06    .7» 

16.5    0.9 

52.31     .33 

32.3  +0.8 

6.61     .99 

93.7  -0.3 

16.94    .33 

7.3    9.0 

20.7 

15.79    .78 

17.6    1.9 

52.64    .33 

32.8    0.8 

6.89    .97 

23.6  +0.3 

16.55    .31 

7.5  +0.5 

80.7 

16.49    .68 

19.0    1.6 

62.94    .99 

33.8    1.3 

7.16     .96 

24.0    0.5 

16.85    .99 

8.4    l.i 

Apr.     9.6 

17.14  +.69 

20.7  -1.8 

53.22  +.87 

35.4  +1.8 

7.41  +.94 

94.7  +0.9 

17.13  +.87 

9.7  +1.6 

19.6 

17.73     .56 

22.7    8.1 

53.48    .93 

37.4    9.9 

7.65     .83 

25.8    1.3 

17.39    .84 

11.5    8.0 

29.6 

18.26     .49 

24.8    9.8 

53.69    .80 

39.8    8.6 

7.86    .90 

97.1     1.4 

17.61     .91 

13.7    3.3 

May    9.6 

18.71     .41 

27.1    8.4 

53.87    .16 

42.5    8.8 

8.04    .17 

28.6    1.6 

17.81     .18 

16.1     9.6 

19.5 

19.08    .99 

29.6    8.5 

54.01     .13 

45.3    9.9 

8.20    .14 

30.2    1.7 

17.97    .14 

18.8     3.7 

29.5 

19.36  +.93 

32.1  -8.5 

54.10  +.07 

48.2  +8.9 

8.33  +.11 

32.0  +1.8 

18  09  +.10 

21.6+3.8 

June    8.5 

19.54     .14 

34.7    9.5 

54.16  +.03 

51.2    8.9 

8.42    .08 

33.8    1.8 

18.17    .06 

24.4    8.8 

18.5 

19.62  +.03 

37.2    8.4 

54.16 -.01 

54.0    3.8 

8.48    .04 

35.5    1.7 

18.20  +.09 

27.2    8.7 

28.4 

19.61  -.07 

39.5    8.3 

54.13    .06 

56.7    9.6 

8.51  +.01 

37.2    1.6 

18.20  -.03 

99.8    8  5 

July    8.4 

19.49    .16 

41.7    8.0 

54.05    .10 

59.1     9.3 

8.50  -.03 

38.8    1.5 

18.15    .07 

32.2    £3 

18.4 

19.28  -.86 

436-1.8 

53.93  -.14 

61.3+8.0 

8.45  -.07 

40.2  +1.3 

18.06  -.11 

34.4  +3.0 

28.3 

18.98    .34 

45  2    1.4 

53.77    .18 

63.1     1.6 

8.36    .10 

41.4    l.l 

17.93    .15 

36.3    1.7 

Aug.    7.3 

18.60     .41 

46.5     1.0 

53.57    .31 

64.5    1.9 

8.25    .13 

42.4    0.9 

17.77    .18 

37.8    1.4 

17.3 

18.16     .47 

47.3    0.6 

53.35    .93 

65.5    0.8 

8.11     .15 

43.2    0.7 

17.58    .80 

39.0    1.0 

27.3 

17.68    .60 

47.7  -0.1 

53.11     .85 

66.1  +0.4 

7.96    .17 

43.8    0.5 

17.36    .99 

39.8    0.6 

Sept.    6.2 

17.16 -.59 

47.6  40.3 

52.86  -.86 

66.3  -0.1 

7.77  -.18 

44.2  +0.3 

17.13  -.84 

40.2  +0.8 

16.2 

16.65    .51 

47.0    0.8 

52  60    .85 

66.0    0.5 

7.59     .18 

44.2    0.0 

16.90     .94 

40.1  -0.3 

26.2 

16.15     .47 

46.0     1.3 

52.35    .84 

65.2    1.0 

7.41     .17 

44.1  -0.3 

16.66     .33 

39.6    0.7 

Oct.     6.2 

15.70     .48 

44  5    1.7 

52.12    .93 

64.0    1.4 

7.24     .16 

43.7    0.6 

16.44    .81 

38.7    1.1 

16.1 

15.33    .34 

42.6    8.0 

51.92    .19 

62.4     1.8 

7.10     .13 

43.0    0.8 

16.24    .18 

37.4    1.5 

26.J 

15.04  -.84 

40.4  +2.3 

51.75 -.15 

60.3  -9.9 

6.98  -.09 

42.0  -1.1 

16.08  -.14 

35.6  -1.9 

Nov.    5.1 

14.85  -.13 

38.0    3.5 

51.63     10 

57.9    9.6 

6.91     .05 

40.8    1.3 

15.96    .10 

33.5    8.3 

15.0 

14.79    .00 

35.4    8.6 

51.56 -.04 

55.2    9.9 

6.88  -.01 

39.3    1.6 

15.88  -.05 

31.1    8.6 

25.0 

14.85  +.19 

32.7    8.6 

51.55  +.09 

52.2    3.1 

6-90  +.04 

37.6    1.8 

15.86    .00 

28.3    8.8 

Dec.    5.0 

15.04  +.95 

30.1  +8.5 

51.60  +.06 

49.0  -3.9 

6.96  +.09 

35.8  -1.9 

15.90  +.06 

25.4  -3.0 

15.0 

15.35     .37 

27.7    3.3 

51 .70    .13 

45.7    3.3 

7.08    .14 

33.8    3.1 

15.98    .11 

22.3    3.1 

S4.9 

15.78     .48 

25.5    8.1 

51.86    .19 

42.4    3.2 

7.23     .18 

31.7    3.1 

16.12    .16 

19.2    3.1 

34.9 

16.30  +.57 

23.6  +1.7 

52.08  +.84 

39.2  -3.1 

7.43  +.81 

29.6  -3.0 

16.32  +.31 

16.2  -3.0 

348 


FIXED  STARS,   1882. 


APPARENT  PLACES  FOK  THE  UPPEK  TRANSIT  AT  WASHINGTON. 

1 

i 

e  Ursee  Minoris. 

a1  Herculis. 

b  Opliiuchi. 

i 

j?  Draconis. 

Mean 
Solar 
Date. 

Right 
Ascension. 

JfordL° 

Bight 
Ascension. 

DeeUaaiion 
Worth. 

Bight 
jAaoenaioii. 

Declination 

South. 

Bight 
Ascension. 

Declination 
North. 

h     m 

16  57 

+82°  13 

h     m 

17    9 

+14°  31 

h     m 

17  19 

-24    3 

h     m 

17  27 

+52°  23' 

(Dec.  30.9) 

8 

54.61  +.48 

38.7  -3.3 

s 
15.69  +.19 

39.2  Hi  .3 

a 
9.69  +JB 

60.7-0.2 

a 
44.32  +.17 

18.2  -3,4 

Jan.    9.9 

55.26     .80 

35.5    3.0 

15.83    .99 

29.9    89 

9.93    .95 

50.9    0.8 

44.52    .83 

14.8     3.3 

19.9 

56.20   1.07 

32.6    8.7 

16.07    .95 

27.8    9.0 

10.90    .98 

61.2    0.3 

44.78     .88 

11.7     3.0 

39.9 

57.39  1.09 

30.2    8.9 

16.33    .97 

25.9    1.8 

10.49    JO 

51.6    0.4 

45.08    .33 

8.9     9.6 

Feb.    8.8 

58.76  1.46 

28.3    1.6 

16.61     .29 

24.3    1.4 

10.80    .39 

51.9    0.4 

45.44    .37 

6.6    9.1  i 

18.8 

60.98+1.57 

97.0  -1.0 

16,90  +.99 

93.0  -1.1 

11.12  +.39 

52.3  -0.4 

45.89  +.39 

4.8  -1 .5 

98.8 

61.80  1.63 

96.3  -0.4 

17.20     .99 

29.2    0.7 

11.45    .33 

52.7    0.3 

46.29    .41 

3.6    0.9 

Mar.  10.7 

63.51  1.63 

96.3  44.3 

17.49     .99 

21.7  -0.9 

11.77     .32 

53.0    0.3 

46.63    .41 

3.1  -oji 

30.7 

65.10  1.65 

96.9    0.9- 

17.78    .98 

21.7  +0.9 

12.09     .39 

63.3    0.8 

47.04    .41 

3.2+0.5 

30.7 

66.60  1.43 

98.1     1.5 

16.05    .87 

22.2    0.6 

12.40    .31 

53.5    0.8 

47.43    .89 

4.0    l.l 

Apr.    9.7 

67.95+1.86 

30.0  48.1 

J  a  32  +.96 

93.0  +1.0 

12.70  +.89 

53.6  -o.l 

47.81  +.86 

5.4  +1.7 

19.0 

69.10  1.05 

32.3    9.6 

18.56     .94 

24.2    1.4 

12.99     .87 

53.7  -0.1 

48.15    .39 

7.4    9.8 

29.6 

70.03     .61 

35.0    8.9 

18.79     .91 

95.7    1.6 

13.25    .85 

53.8    0.0 

46.46    JB9 

9.7    9.6 

May    9.6 

70.71     .64 

38.0    3.1 

18.99    .19 

97.6    1.8 

13.49    .83 

53.8    0.0 

48.79    JM 

12.5    9.9 

19.6 

71.11  +.86 

41.2    3.9 

19.16    .16 

99.4    3.0 

13.71     SO 

53.8    0.0 

48.93    .19 

16.6    3.9 

99.5 

71.23  -.09 

44.5  +3.3 

19.30  +.19 

31.4  441.1 

13.89  +.17 

53.8    0.0 

49.09  +J3 

16.9  +3.3 

June    8.5 

71.07    .30 

47.8    3.9 

19.41     .09 

33.6    9.1 

14.04    .13 

53.8    o.o 

49.19    .07 

22.2    3.3 

18.5 

70.63     .67 

51.0    3.1 

19.48    .05 

35.6    9.0 

14.15    .09 

53.9  -0.1 

49.23  +.01 

25.5    3.3 

98.4 

69.94     .69 

53.9    8.9 

19.51  +.09 

37.5    1.9 

14.22    .05 

54.0    o.i 

49.21  -.05 

28.7    3.1 

Jul/    8.4 

68.99   1.06 

56.7    9.6 

19.51  -.09 

39.4    1.8 

14.26  +.01 

54.1    0.1 

49.13    .11 

31.7     9.9 

18.4 

67.83-1.96 

69.1  +8.9 

19.47  -.06 

41.0+1.6 

14.24  -.03 

54.2  -0.1 

49.00  -.16 

34.5  48.6 

98.4 

66.47  1.44 

61.1     1.8 

19.39     .10 

49.5    1.4 

14.19     .07 

54.2  -0.1 

48.81     .91 

36.9     9.3 

Aug.    7.3 

64.95  1.58 

62.6     1.3 

19.28    .13 

43.7    l.l 

14.10    .11 

543    0.0 

48.57     .86 

39.0    1.8 

17.3 

63.31   1.70 

63.8    0.9 

19.14    .15 

44.7    0.8 

13.97    .14 

54.3    0.0 

48.29    .30 

40.6    1.4 

97.3 

61.57  1.77 

64.4  40.4 

18.97    .17 

45.4    0.6 

13.81     .17 

54.3  +0.1 

47.97    .33 

41.8    0.9 

• 

Sept.   6.3 

59.78-1.80 

64.5  -0.1 

18.79  -.19 

45.9  40  3 

13.63  -.18 

54.2  +0.9 

47.63  - .35 

42.5  40.5 

16.3 

67.97  1.80 

64.1     0.6 

18.60    .19 

46.0    0.0 

13.44    .19 

54.0    0.9 

47.28    .36 

49.7    0.0 

96.2 

66.20  1.75 

63.2    l.i 

18.41     .18 

45.8  -0.3 

13.96    .18 

53.8    0.3 

46.99    .35 

49.4  -0.6 

Oct.     62 

54.49  1.66 

61.9    1.6 

18.23    .17 

45.4    0.6 

13.08    .17 

53.4    0.3 

46.58    .33 

41.6    l.l 

16.1 

52.90  1.62 

60.0    8.1 

18.07    .14 

44.6    0.9 

12.92    .14 

53.1     0.4 

46.26    .31 

40.3     1.6 

96.1 

51.46-1.35 

57.7  -«.5 

17.94  -.11 

43.6  -1.9 

12.79  -.11 

59.7  40.4 

45.97  -.97 

38.5  -9.0 

Nov.    5.1 

50.21   1.13 

55.1      8.8 

17.85    .07 

49.2    1.5 

12.71     .06 

52.3    0.4 

45.73    .89 

36  3    9  * 

15.1 

49.20     .88 

52.1     3.1 

17.80  -.03 

40.6    1.7 

12.66  -.09 

52.0    0.3 

45.54     .16 

33.6    9.8 

95.0 

48.46     .60 

48.8    3.4 

17.80  +.09 

38.7    9.0 

12.68  +.04 

51.7    0.9 

45.49     .09 

30.6    3.1 

Dec.    5.0 

48.00  -JO 

45.4  -3.5 

17.84  +.07 

36.6  -8.1 

12.74  +.09 

51.5  40.1 

45.36  -w09 

97.3  -3.4 

15.0 

47.66  +.01 

41.6    3.5 

17.93    .19 

34.4    9.3 

12.86    .14 

51.4    0.0 

45.38  +.05 

93.9    3.5 

95.0 

48.03    .33 

38.3    3.4 

18.07     .16 

32.1    9.3 

13.02    .19 

51.5  -0.1 

45.47    .19 

90.4    3.5 

34.9 

48.51  +.63 

35.0  -3.3 

18.95  +.90 

99.8  -9.3 

13.23  +.83 

51 .6  -0.9 

45.69  +.19 

16.9  -3.4  1 
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APPARENT  PLACES  TOR  THE  T7PPER  TRANSIT  AT  WASHINGTON. 

• 

a  Op  hi  uc  hi. 

<j  Draconis. 

fi  Herculis. 

i 
\pl  Draconis. 

Mean 
Solar 
Date. 

Wght 
Ascension. 

Inclination 
North. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
North. 

h     m 

17  29 

+12°  38 

h     m 

17  37 

+68  48 

h     m 

17  41 

+27°  47 

h     m 

17  43 

+72  12 

Jan.     0.0 

s 
27.01  +.17 

49.4  -9.9 

s 
34.82  +.16 

42.3  -3.5 

s 
49.75  +.15 

25.6  -9.8 

s 
57.58  +.15 

21.2  -8.6 

9.9 

27.20     .81 

47.3    9.1 

35.04     .98 

38.8    3.4 

49.92    .19 

22.8    9.7 

57.80    .29 

17.8     3.4 

10.9 

27.42    .24 

45.2    9.0 

35.37    .38 

35.6    3.1 

50.13     .93 

20.2    9.5 

58.14     .42 

14.5    3.1 

29.9 

27.07    .28 

43.4    1.7 

35.79    .47 

32.7    9.7 

60.37    .96 

17.8     9.9 

58.62    .52 

11.6     9.7 

Feb.     8.8 

27.94     .98 

41.8    1.4 

36.30    .54 

30.3    9.1 

50.64     .98 

15.8    1.8 

59.18    .61 

9.1     9.2 

18.8 

28.22  +.29 

40.5  -l.i 

36.87  +.59 

28.4  -1.6 

50.93  +.99 

14.1  -1.4 

59.83  +.68 

7.1  -1.6 

38.8 

28.51     .99 

39.6    0.7 

37.49    .63 

27.1     0.9 

51.23     .30 

13.0     0.9 

60.54     .72 

5.8    1.0 

Mar.  10.8 

28.80    .99 

39.2  -0.3 

38.13    .64 

26.5  -0.3 

51.54     .31 

12.4  -0.4 

61.28    .75 

5.1  -0,4 

20.7 

29.09    .99 

39.1  +0.1 

38.78    .64 

26.6  40.4 

51.84     .30 

•    12.3  +0.9 

62.04     .75 

5.1  +0.3 

30.7 

29.38    .96 

39.5    0.6 

39.40    .61 

27.4     l.l 

52.14    .30 

12.8    0.7 

62.77    .72 

6.7    1.0 

Apr.    9.7 

29.65  +.96 

40.2  +0.9 

40.00  +.57 

28.8  +1.7 

52.44  +.98 

13.8  +1.9 

63.47  +.67 

7.0  +1.6 

19.7 

29.90    .95 

41.4     1.3 

40.54     .51 

30.7    9.9 

52.71     .96 

15.2    1.6 

64.11     .60 

8.9    2.1 

29.6 

30.14     .93 

42.8    1.5 

41.01      .44 

33.1     9.6 

52.96    .94 

17.0    9.0 

64.67     .62 

11.3     2.6 

May    9.G 

30.36    .90 

44.4    1.8 

41.41     .35 

36  0    3.0 

53.19    .92 

19.2    9.3 

65.14     .42 

14.0    9.9 

19.6 

30.55    .18 

46.3    1.9 

41.72    .96 

39.1     3.3 

53.39    .18 

21.6     9.5 

65.50     .31 

17.1     3.2 

29.5 

30.71  +.14 

48.3  +2.0 

41.93  +.16 

42.5  +3.4 

53.56  +.15 

24.2  +9.6 

65.74  +.19 

20.4  +3.4 

June    8.5 

30.84     .11 

50.3    9  0 

42.04  +.06 

45.9    3.5 

53.69    .11 

26.9    9.7 

65.87  +.07 

23.9    3.4 

18.5 

30.93    .07 

52.3    9.0 

42.04  -.05 

49.4    3.4 

53.78    .07 

29.6    9.6 

65.88  -.05 

27.3     3.4 

28.5 

30.98  +.04 

54.3    1.9 

41.95    .15 

52.8    3.3 

53.83  +.03 

32.2    9.6 

65.76    .18 

30.6    3.3 

July    8.4 

31.00    .00 

56.1     1.8 

41.75    .94 

55.9    3.1 

53.84  -.62 

34.7    9.4 

65.52    .99 

33.8    3.1 

18.4 

30.97  -.04 

57.8  +1.6 

41.46  -.83 

58.9  +9.8 

53.80  -.06 

37.0  +9.2 

65.18  -.40 

36.8  44.8 

28.4 

30.91     .08 

59.2    1.4 

41.06    .42 

61.5     9.4 

53.72    .10 

39.0    1.9 

64.73    .60 

39.4    2.5 

Aug.    7.4 

30.82    .11 

60.5    1.9 

40.62    .49 

63.6    2.0 

53.60    .14 

40.8    1.6 

64.18    .58 

41.7    9.1 

17.3 

30.68    .14 

61.6    0.9 

40.10     .55 

65.5    1.6 

53.45    .17 

42.2    1.3 

63.56    .66 

43.6    1.6 

27.3 

30.53    .17 

62.3    0.7 

39.52    .60 

66.8    l.l 

53.27    .19 

43.3    0.9 

62.87    .79 

44.9    1.9 

Sept.   6.3 

30.35  -.18 

62.9  +0.4 

38.91  -.63 

67.6  +6.6 

53.06  -.21 

44.0  +0.5 

62.13  -.78 

45.8  40.7 

16.2 

30.17    .19 

63.1  +0.1 

38.26    .65 

68  0  +0.1 

52.84     .99 

44.3  +0.1 

61.36    .78 

46.2  +0.1 

26.2 

29.98    .19 

63.1  -0.2 

37.62    .64 

67.7  -0.5 

52.62    .93 

44.3  -0.3 

60.58    .77 

46.1  -0.4 

Oct.     6.2 

29.80    .17 

62.7    0.5 

36.98    .62 

67.0    1.0 

52.40     .91 

43.8    0.7 

59.82    .75 

45.5    0.9 

16.2 

29.63    .15 

62.1     0.8 

36.38     .58 

65.8    1.5 

52.20    .19 

43.0    l.l 

59.08    .71 

44.3    1.4 

26.1 

29.49  -.19 

61.2  -1.0 

35.82  -.52 

64.0  -9.0 

52.02  -.16 

41.7-1.4 

68.40  -.65 

42.6  -1.9 

Nov.    5.1 

20.38    .09 

60.0    i.u 

35.34     .45 

61.8     2.5 

51.86    .19 

40.1     1.8 

57.80    .56 

40.4    9.4 

15.1 

29.32  -.04 

58.5    1.6 

34.93    .36 

69.1    2.8 

51.78    .68 

38.1    9.1 

57.28     .46 

37.8    2.8 

25.1 

29.30    .00 

56.8    1.8 

34.62    .06 

56.1    3.2 

51.72  -.03 

35.9    9.4 

56.88    .34 

34.9    3.1 

Dec.    5.0 

29.33  +.05 

54.9  -9.0 

34.42  -.15 

52.8  -3.4 

51.72  +.02 

33.3  -9.6 

66.60  -.91 

31  .G -3.4 

15.0 

29.40    .10 

52.9    9.1 

34.33  -.03 

49.3    3.6 

51.76    .07 

30.6    9.8 

56.46  -.08 

28.1      3.5 

25.0 

29.52    .14 

50.7    2.2 

34.36  +.09 

45.7    3.6 

51.86    .19 

27.8    2.8 

66  45  +.07 

24.5    3.6 

34.9 

29.68  +.18 

48.5  -2.9 

34.51  +.91 

42.1  -3.5 

62.00  +.17 

25.0  -41.8 

56.50  +.93 

21.0  -3.5 

35Q 
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APPARENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 

t 

y  Draconia. 

ys  Sagittarii. 

fi  Sagittarii. 

7j  Serpentis. 

Mean 
Solar 
Date. 

Bight 
Aaoeosion. 

Declination 
North. 

Bight 
Ascension. 

Declination 
South, 

Bight 
Aacenaion. 

Declination 
South 

Bight 
Aacenaion. 

Declination 
South 

li      m 

17  53 

+51  29 

It      m 

17  58 

-30  25 

li      m 

18    6 

o       / 

-21     5 

h     m 

18  15 

o         • 

-2  55 

Jan.     0.0 

8 

50.29  +.13 

71.4  -3.5 

a 
13.39  +.19 

21.8  40.4 

a 
42.14  +.16 

13.9  -0.1 

a 
11.94  +.14 

37.9  -1.9 

9.9 

50.45    .19 

68.0    3  3 

13.60    .93 

21.4    0.3 

42.32     .90 

14.0    0.9 

12.09    .17 

39.1     1.9, 

19.9 

50.67     .85 

64.8    3.1 

13.85     .96 

21.1     0.3 

42.54     .93 

14.2    0.2 

12.28    .90 

40.3     l.l 

29.9 

50.94     .30 

61.8    8.7 

14.12     .90 

20.9    0.9 

42.79    .96 

14.4    0.9 

12.50    .93 

41.4     1.0 

Feb.    8.9 

51.26    .34 

59.3    9.3 

14.42     .31 

20.7    0  1 

43.07    .96 

14.5    0.9 

12.74     .95 

42.4     04 

18.8 

51.62 +.37 

57.3  -1.7 

14.74  +.33 

20.6  +0.1 

43.36  +.30 

14.7  -0.1 

13.01  +.97 

43.2  -0.7 

28.8 

52.00    .30 

55.9    1.1 

15.08     .34 

20.5    0.1 

43.66    .31 

14.8  -0.1 

13.28    .98 

43.8    0.4 

Mar.  10.8 

52.40    .40 

55.1  -0.5 

15.41     .34 

20.4  40.1 

43.97    .31 

14.8    0.0 

13.56    .99 

44.1  -04 

20.8 

52.80    .40 

55.0  +0.9 

15.75     .34 

20.4    0.0 

44.28    .31 

14.7  +0.1 

13.85    49 

44.1  +0.1 

30.7 

53.19    .30 

55.5    0.8 

16.09     .33 

20.3    0.0 

44.60     .31 

14.5    0.9 

14.14     .99 

43.8    0.4 

Apr.    9.7 

53.58  +.37 

56.6  +1.4 

16.42  +.33 

20.3    o.o 

44.91  +.31 

14.2  40.3 

14.42  +.88 

43.3  404 

19.7 

53.94     .35 

58.3    9.0 

16.74    .31 

20.3    0.0 

45.21     .99 

13.9    0.3 

14.70    .97 

42.6     0.9 

29.6 

54.27    .31 

60.5    9.4 

17.05    .30 

20.3    0.0 

45.49    .98 

13.6    0.4 

14.97    .96 

41.G     l.l 

May    9.6 

54.56    .37 

63.2    9.8 

17.33     .97 

20.3  -0.1 

45.76    .96 

13.2    0.4 

15.22    44 

40.5     14 

19.6 

54.80    .94 

66.1     3.1 

17.59     .95 

20.4    o.i 

46.01     .94 

12.8    0.4 

15.45    .93 

39.2     l  3 

i 

29.6 

55.00  +.17 

69.3  +3.3 

17.83  +.99 

20.6  -0.9 

46.24  +.91 

12.4  +0.4 

15.66  +.19 

37.9  +1.3 

June    8.5 

55.14     .11 

72.6    3.4 

18.02     .18 

20.8    0.3 

46.43    .17 

12.0    0.3 

15.84    .16 

36.5    1.3 

18.5 

55.22  +.05 

76.0    3.3 

18.18    .14 

21.2    0.3 

46.58    .14 

1 1 .7     0.9 

15.98    .13 

35.2    14 

28.5 

55.24  -.01 

79.3    3.3 

18.30     .09 

21.5    0.4 

46.70    .09 

1J.5     0.9 

16.09    .09 

33.9     1.9 

July    8.4 

55.20    .07 

82.5    3.1 

18.37  +.05 

21.9    0.4 

46.77    .05 

11.4    o.i 

16.16    .05 

32.8    l.l 

18.4 

55.10  -.13 

85.4  +9.8 

18.39    .00 

22.4  -0.4 

46.80  +.01 

11.3+0.1 

16.18  +.01 

31.7  +1.0 

28.4 

54.95    .18 

88.1     9.5 

18.37  -.05 

22.8    0.4 

46.78  -.04 

11.3    o.o 

16.17  -.03 

30.7    0.9 

Aug.    7.4 

54.74     .93 

90.4    9.1 

18.30     .09 

23.2    0.4 

46.73    .08 

11.3    0.0 

16.11      .07 

29.9    0.7 

17.3 

54.49    47 

92.4    1.7 

18.18    .13 

23.6    0.3 

46.63    .19 

11.3    0.0 

16.02    .11 

29.3     0.6 

27.3 

54.20    .31 

93.9    1.3 

18.03    .16 

23.9    0.9 

46.50    .15 

11.3    o.o 

15.90    .14 

28.7    0.4 

Sept.   6.3 

53.88  -.33 

94.9  +0.8 

17.86  -.19 

24.1  -0.1 

46.34  -.17 

11.4     0.0 

15.74  -.16 

28.4+0  3 

16.3 

53.53    .35 

95.5  +0.3 

17.66    .90 

24.2    0.0 

46.16    .19 

11.4     0.0 

15.58    .18 

28.1  +04 

26.2 

53.18    .35 

95.5  -0.9 

17.46    .90 

24.1  +0.1 

45.97    .19 

11.3  40.1 

15.39    .18 

28.1     0.0. 

Oct.     6.2 

52.84    .34 

95.0    0.7 

17.26    .90 

23.9    0.3 

45.78    .18 

11.2    0.1 

15.22    .17 

28.1  -OJ  | 

16.2 

52.51     .33 

94.1     1.9 

17.07    .18 

23.6    0.4 

45.61     .16 

11.1     0.1 

15.04    .16 

28.4    04 

26.1 

52.21  -.96 

92.6  -1.7 

16.91  -.14 

23.1  +0.5 

45.46  -.13 

10.9  +0.1 

14.90  -.14 

28.7  -0.4 

Nov.    5.1 

51.95     .94 

90.7    9.9 

16.79    .10 

22.6    0.6 

45.34    .10 

10.8    0.1 

14.77    .11 

29.2    04 

15.1 

51.74     .18 

88.3    9.6 

16.71  -.06 

22.0    0.6 

45.26    .06 

10.7    0.1 

14.69    .07 

29.9    0.8 

25.1 

51.58    .19 

85.5    9.9 

16.68    .00 

21.4    0.6 

45.22  -.01 

10.6  +0.1 

14.64  -48 

30.7    0.9 

Dec.    5.0 

51.50 -.06 

62.4  -3.9 

16.70  +.05 

20.8  +0.6 

45.24  +.04 

10.5    0.0 

14.64  +48 

31.7  -1.0 

15.0 

61.48  +.01 

79.1     3.4 

16.78    .10 

20.3    0.5 

45.30    .09 

10.5    0.0 

14.68    47 

32.8    l.l 

25.0 

51.53    .08 

75.7    3.5 

16.91     .15 

19.8    0.5 

45.41     .13 

10.6  -0.1 

14.77    .11 

33*9    1.9 

35.0 

51.64  +.15 

72.2  -3.5 

17.08  +.90 

19.3  40.4 

45.57  +.17 

10.7-0.1 

14.90  +.15 

35.1  -14 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

a  Octatitis. 

1  Aquilae. 

a  Lyras. 
(Vega.) 

(3  Lyre. 

Eight 
Ascension. 

Declination 
South. 

Right 
Ascension. 

Declination 
South. 

Right 
Ascension. 

Declination 

Forth. 

Right 
Ascension. 

Declination 
North. 

h 

18 

-89°  16 

h     m 

18  28 

o         / 

-8  19 

h     m 

18  32 

+38  40 

h     m 

18  45 

+33°  13 

Jim.     0.0 

m     a 
26  52.9+5.4 

20.0  +3.4 

a 
46.85  +.13 

27.9  -0.8 

a 
55.57  +.08 

31.6  -3.1 

a 
42.57  +.08 

39.3  -fl.9 

10.0 

26  59.7     8.3 

16.7    3.3 

47.00     .17 

28.8    0.8 

55.68    .14 

28.6    3.0 

42.67     .19 

36.4    9.9 

19.9 

27   9.5   11.9 

13.5    3.1 

47.19     .90 

29.6    0.8 

55.84     .18 

25.6    9.9 

42.81     .16 

33.6    9.7 

29.9 

27  22.0    13.8 

10.6     9.8 

47.40     .93 

30.4    0.7 

56.04     .99 

22.8    2.6 

43.00     .90 

30.9    2.5 

Feb.     8.9 

27  36.9    15.9 

8.0     9.4 

47.64     .95 

31.1    0.6 

56.28    .86 

20.3    9.3 

43.22    .94 

28.6    9.1 

18.8 

2753.7+17.6 

5.9  +1.9 

47.90  +.97 

31.6  -0.4 

56.56  +.99 

18.3  -1.8 

43.47  +.97 

26.6  -1.8 

28.8 

2811.9   18.8 

4.2    1.5 

48.17     .98 

31.9-0.9 

56.86    .31 

16.7    1.3 

43.75    .99 

25.0    1.3 

Mar.  10.8 

28  31.2   19.7 

3.0    1.0 

48.46     .99 

32.1    O.o 

57.18    .33 

15.7    0.7 

44.04     .30 

24.0    0.8 

20.8 

28  51.1    90.1 

2.2  +0.5 

48.74     .99 

32.0  +0.9 

57.51     .33 

15.2  -0.1 

44.36    .31 

23.5  -0.9 

30.7 

2911.2  90.0 

1.9    o.o 

49.04     .99 

31.7    0.4 

57.85     .34 

15.4  +0.5 

44.67    .39 

23.6  +0.4 

Apr.     9.7 

2931.0+19.6 

2.1  -0.5 

49.33  +.99 

31.2+0.6 

58.18  +.33 

16.2  +1.0 

44.99  +.39 

24.3  +0.9 

19.7 

2950.2  18.7 

2.8    0.9 

49.62'    .98 

30.5    0.8 

58.51     .39 

17.5    1.6 

45.31     .31 

25.4     1.4 

29.7 

30  8.3   17.5 

3.9    1.3 

49.90     .97 

29.6    0.9 

58.81    .30 

19.3    9.0 

45.61     .99 

27.1     1.9 

May    9.0 

3025.0    15.9 

5.5    1.7 

50.16    .96 

28.6    1.0 

59.10    .97 

21.5     9.4 

45.90     .97 

29.2    9.9 

19.6 

3039.9   13.9 

7.4    9.1 

50.41     .94 

27.6    l.i 

59.36    .94 

24.1     9.7 

46.15     .95 

31.6     9.6 

29.6 

3052.7+11.7 

9.7  -9.4 

50.63  +.91 

26.4  +1.1 

59.58  +.91 

27.0  +3.0 

46.38  +.91 

34.3  +9.8 

Jane    8.5 

31    3.2     9.9 

12.3     9.7 

50.83    .18 

25.3    l.i 

59.77    .16 

30.0    3.1 

46.58    .18 

37.2    9.9 

18.5 

3111.1      6.4 

15.1      9.9 

50.99    .14 

24.2    1.1 

59.91     .19 

33.2    3.1 

46.74     .13 

40.2    3.0 

28.5 

31 16.0     3.5 

18.0     3.0 

51.11     .11 

23.2    1.0 

60.00    .07 

36.3    3.1 

46.85    .09 

43.2    3.0 

Jnly    8.5 

31  18.0+  0.5 

21.0    3.0 

51.20    .06 

22.3    0.9 

60.05  +.09 

39.4    3  0 

46.91  +.04 

46.1     9.9 

18.4 

31  17.0-  9.5 

23.9  -9.9 

51 .24  +.09 

21.5  +0.8 

60.04  -.03 

42.3  49.8 

46.93  -.01 

49.0  +9.7 

28.4 

31  13.0     5.5 

26.8    9.8 

51.24  -.09 

20.8    0.6 

59.99    .08 

45.0    9.6 

46.90     .05 

51 .6     9.5 

Aug.    7.4 

31    6.1     8.3 

29.5    9.5 

51.20     .06 

20.2    0.5 

59.88    .13 

47.5    9.3 

46.82    .10 

54.0    9.9 

17.4 

3056.4    10.9 

31.9    9.1 

51.12    .10 

19.7    0.4 

59.73    .17 

49.6    9.0 

46.70    .14 

56.0     1.9 

27.3 

30  44.3    13.1 

33.8    1.7 

51.00    .13 

19.4    0.3 

59.54     .90 

51.4    1.6 

46.54    .18 

57.8    1.6 

Sept.    6.3 

3030.3-14.8 

35.3  -1.9 

50.86  -.15 

19.1  +0.9 

59.32  -.93 

52.7  +1.9 

46.34  -.90 

69.2  +1.9 

16.3 

3014.9   16.0 

36.3    0.7 

50.69    .17 

19.0  +0.1 

59.08    .95 

53.7    0.7 

46.13    .93 

60.1    0.8 

26.2 

2958.5   16.6 

36.7  -0.1 

50.52    .18 

18.9    o.o 

58.82    .96 

54.2  +0.3 

45.90    .94 

60.7  +0.4 

Oct.     6.2 

29  41.8   16.6 
2925.5   15.9 

36.5  +0.5 

50.34     .18 

18.9  -0.1 

58.56    .96 

54.2  -0.9 

45.66    .94 

60.8  -o.l 

16.2 

35.8    l.i 

50.17     .16 

19.1    0.9 

56.30    .95 

53.8    0.7 

45.42    .93 

60.5    0.5 

26.2 

2910.2-14.5 

1 

34.4  +1.7 

50.01  -.14 

19.3  -0.3 

58.06  -.99 

52.9  -1.1 

45.20  -.91 

69.8  -i.o 

Nov.    5.1 

2856.6   19.5 

32.4    9.9 

49.89     .11 

19.6    0.4 

57.85    .19 

51.5    1.6 

45.01     .18 

58.6    1.4 

15.1 

2845.3    10.0 

30.0    9.6 

49.79    .07 

20.0    0.5 

67.68    .15 

49.7    9.0 

44.84     .14 

57.0    1.8 

25.1 

2836.7     7.1 

27.2    3.0 

49.74  -.03 

20.6    0.6 

57.55    .11 

47.5    9.4 

44.72    .10 

55.0    9.1 

Dec.    5.1 

2831.1-4.0 

24.0  +3.3 

49.73  +.01 

21.2  -0.7 

57.46  -.06 

45.0  -9.7 

44.64  -.06 

52.7  -*.4 

15.0 

2828.8-0.6 

20.7    3.4 

49.77     .06 

21.9    0.8 

57.43    .00 

42.2    9.9 

44.61  -.01 

50.2    9.7 

25.0 

28  30.0+9.9 

17.3    3.5 

49.85    .10 

22.7    0.8 

57.46  +.05 

39.2    3.1 

44.63  +.04 

47.4    9.8 

35.0 

28  34.7+6.3 

13.8  +3.5 

49.97  +.14 

23.6  -0.9 

57.53  +.11 

36.1  -3.1 

44.70  +.09 

44.5  -9.9 
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APPARENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 

■    l 

a  Sagittarii 

50  Draconis. 

f  Aquito. 

d  Sagittarii. 

Mean 
Solar 
Date. 

a  Ugh* 
Ascension, 

Declination 
South. 

Bight 
Accession. 

DeoUnatioa 
North. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
South. 

h     m 

18  47 

-26°  26 

li     m 

18  50 

+75°  17 

h     m 

18  59 

O           I 

+13  41 

li     m 

19  10 

O           / 

-19    9 

Jan.     0.0 

8 

56.58  +.13 

27.0  +0.4 

8 

4.56  -.09 

44.8  -3.4 

8 

58.74  +.08 

25.2  -9.0 

s 
43.53  +.10 

1 
38.2    0.0  > 

10.0 

56.72    .17 

26.6    0.4 

4.56  +.07 

41.4     3.4 

58.84    .19 

23.2    9  0 

43.65    .13 

38.2    o.o 

20.0 

56.91     .SO 

26.2    0.3 

4.72    JM 

38.0    3.3 

58.96    .16 

21.2    1.9 

43.80    .17 

38.2    o.o 

29.9 

57.13    .S4 

25.9    0.3 

5.04     .40 

34.7    3.1 

59.15    .19 

19.4    1.7 

43.99    .90 

38.2    o.o 

Feb.    8.9 

67.38    .26 

25.6    0.3 

5.51     .54 

31.7    9.7 

59.36    .81 

17.8    1.5 

44.20    .93 

38.1  +0.1 

18.9 

57.66  +.98 

25.2  40.4 

6.12  +.66 

29.2  -4.3 

59.58  +.94 

16.4  -1.9 

44.45  +.95 

38.0+0.9 

28.8 

57.95    .30 

24.8    0.4 

6.83     .76 

27.1     1.8 

59.83     .98 

15.4    0.8 

44.71     .97 

37.7    0.3 

Mar.  10.8 

58.26    .31 

24.4    0.4 

7.64     .84 

25.6    1.9 

60.10     .97 

14.7  -0.4 

44.99    .89 

37.3    8.4 

20.8 

58.58    .38 

24.0    0.5 

8.50     .88 

24.7  -0.5 

60.37     .98 

14.5    0.0 

45.28    .80 

36.9    0.5 

30.8 

58.90    .39 

23.5    0.5 

9.39    JM 

24.5  +0.1 

60.66     .99 

14.7  +0.4 

45.59    .31 

36.3    0.6 

Apr.    9.7 

59.22  +.39 

23.0  +0.5 

10.28  +.87 

25.0  +0.8 

60.95  +.99 

15.3  +0.8 

45.90  +.31 

35.6  +0.7 

19.7 

59.55    .39 

22.4    0.5 

11.13    .89 

26.1     1.4 

61.24     .99 

16.3    1.9 

46.20    .31 

34.8    0.8 

29.7 

59.87    .31 

21.9    0.5 

11.93    .76 

27.7    1.9 

61.52    .98 

17.6     1.5 

46.51     .30 

34.0    0.8 

May    9.7 

60.17    .30 

21.4    0.5 

12.65    .06 

29.9    9.4 

61.80    .96 

19.3     1.8 

46.81     .99 

33.1     0.8 

19.6 

60.46    .98 

21.0    0.4 

13.27    45 

32.6    9.8 

62.05    JM 

21.2    9.0 

47.10    .96 

32.2    0.8 

29.6 

60.72  +.95 

20.7  +0.3 

13.76  +.43 

35.6  +3.1 

62.29  +JM 

23.4  48.8 

47.36  +.86 

31.4  +0.8 

June    8.6 

60.96    .99 

20.4    0.1 

14.13    .30 

38.8    3.4 

62.49    .19 

25.6    9.3 

47.60    .93 

30.7    0.7 

18.5 

61.16    .18 

20.3  -H>.1 

14.36  +.15 

42.3    9.5 

62.67    .16 

27.8    9.3 

47.82    .19 

30.0    0.6 

28.5 

61.32    .14 

20.2  HM 

14.44    .00 

45.8    3.5 

62.80    .19 

30.1     8.8 

47.99    .15 

29.5    0.5 

July    8.5 

61.44    .09 

20.3    o.l 

14.36  -.14 

49.3    3.4 

62.90    .08 

32.3    8.1 

46.12    .11 

29.0    0.4 

18.5 

61.51  +.04 

20.5  -0.9 

14.15  -49 

52.7  +3.3 

62.96  +.03 

34.4  +8.0 

48.21  +.06 

28  8  +0.8 

28.4 

61.53  -.09 

20.7    0.3 

13.79    .49 

55.9    3.1 

62.97  -.01 

36.2    1.8 

48.25  +.08 

28.6  +o.i 

Aug.    7.4 

61.50    .05 

21.0     0.3 

13.30     .55 

58.9    8.8 

62.94    .05 

38.0    1.6 

48.25  -.03 

28.5    0.0 

17.4 

61.43    .09 

21.4    0.3 

12.69    .96 

61.5     9.5 

62.86    .09 

39.4     1.3 

48.20    .07 

28.5  -0.1 

27.4 

61.32    .13 

21.8    0.3 

11.98    .76 

63.8    9.1 

62.75    .13 

40.7    l.l 

48.11     .11 

28.6    0.1 

Sept.   6.3 

61.17 -.16 

22.1  -0.3 

11.17 -.84 

65.7  +1.6 

62.61  -.15 

41.6  +0.8 

47.98  -.14 

28.8-0.8 

16.3 

61.00    .18 

22.3    0.9 

10.30    .90 

67.1     1.9 

62.44    .17 

42.3    0.6 

47.82    .16 

29.0    0.2 

26.3 

60.81    .19 

22.5  -0.1 

9.39    .04 

68.1    0.7 

62.26    .19 

42.7  +0.3 

47.65    .18 

29.1    0.9 

Oct.     6.2 

60.61     .90 

22.6    0.0 

8.45    .94 

68.5+0.1 

62.07    .19 

42.8    0.0 

47.47    .18 

29.3    0.8 

16.2 

60.42    .18 

22.6    0.0 

7.51     .99 

68.4  -0.4 

61.83    .18 

42.7  -0.3 

47.28    .18 

29.4    0.1 

2Q.2 

60.25  -.16 

22  5+0.1 

6.60 -.88 

67.7  -0.9 

61.71  -.17 

42.2  -0.6 

47.11  -.17 

29.6-0.1 

Nov.    5.2 

60.10    .13 

22.3    0.9 

5.73     .89 

66.5    1.5 

61.55    .14 

41.4    0.9 

46.96    .14 

29.6    0.1 

15.1 

59.99    .09 

22.1    0.3 

4.95    .73 

64.8    9.0 

61.43    .U 

40.3    1.8 

46.84    .10 

29.7    0.1 

25.1 

59.91     .05 

21.8    0.3 

4.26    .09 

62.6    9.4 

61.34    0)7 

39.0    1.4 

46.76    .06 

29.8    0.1 

Dec.    5.1 

59.89  -.01 

21.4  +0.4 

3.70  -.49 

60.0  -8.8 

61.28  -.03 

37.4  -1.7 

46.72  -.08 

29.8  -0.1 

15.1 

59.91  +.05 

21.1     0.4 

.3.27    .34 

57.0    8.1 

61.27  +.01 

35.6    1.9 

46.72  +.08 

29.9    0.1 

25.0 

59.98    .10 

20.7    0.4 

3.00    .19 

53.7    8.3 

61.30    .05 

33.7    1.9 

46.76    .06 

29.9    o.l 

35.0 

60.10  +.14 

20.4  +0.4 

2.90  -.09 

60.3  -8.4 

61.38 +.09 

31.8-8.0 

46.85  +.11 

30.0  -0.1 
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i 

6  Draconis. 

r  Draconis. 

6  Aquilae. 

k  Aquilee. 

Mean 
Solar 
Date. 

•> 
i 
i 

Right       i 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
South. 

li      m 

19  12 

i 
i 

+67  27 

h     ni 

19  17 

o        / 

+73    7 

h      m 

19  19 

+2°  52 

h      m 

19  30 

O            I 

-7  17 

J*n.    o.o 

i 

8 

28.19  -.07' 

22.5  -3.3 

8 

44.26  -.14 

786  - 3.3 

s 
32.59  +.07 

54.8  -1.4 

8 

32.29  +.07 

14.9-0.7 

10.0 

28.18  +.04 

19.1     3.4 

44.19     .00 

75.2    3.4 

32.68    .11 

53.4    1.3 

32.38    .10 

15.6    0.7 

20.0 

28.27    .15 

15.6    3.4 

44.26  +.14 

71.8    3.4 

32.80    .14 

52.1     1.3 

32.50    .14 

16.3    0.6 

29.9 

28.47    .95 

12.3    3.3 

44.47     .28 

68.4    3.3 

32.96    .17 

50.9    1.9 

32.65    .17 

16.9    0.6 

Feb.    8.9 

28.76    .34 

9.2     99 

44.81     .41 

65.3     3.0 

33.15    .90 

49.8    1.0 

32.84     .20 

17.4     0.4 

18.9 

29.15  +.43 

6.5  -9.5 

45.28  +.52 

62.5  -9.6 

33.36  +.93 

48.9  -0.8 

33.05  +.29 

17.8  -0.3 

28.9 

29.62    .50 

4.2    2  0 

45.86     .62 

60.2    2.1 

33.60    .94 

48.3    0.5 

33.28    .24 

17.9  -0.1 

Mar.  10.8 

30.15    .55 

2.5    1.4 

46.52    .70 

58.4    1.5 

33.85    .26 

48.0  -0.2 

33.54     .26 

17.9  +0.9 

80.8 

30.72     .59 

1.4     0.8 

47.25    .75 

57.2    0.9 

34.12    .27 

48.0  +0.1 

33.81     .97 

17.6    0.4 

30.8 

31.32    .61 

0.9  -0.1 

48.02    .78 

66.6  -0.9 

34.40    .28 

48.3    0.5 

34.09    .99 

17.1     0.6 

Apr.     9.7 

31.94  +.61 

1.2+0.5 

48.81  +.79 

56.7  +0.4 

34.69  +.99 

48.9  +0.8 

34.38  +.99 

16.4  +0.8 

19.7 

32.54     .59 

2.0    1.9 

49.59    .77 

57.4    l.l 

34.98     .29 

49.9    l.l 

34.67    .99 

15.4     1.0 

29.7 

33.12    .56 

3.5    1.7 

50.33     .72 

58.8    1.7 

35.27     .28 

51.1      1.3 

34.97     .99 

14.3    1.9 

May    9.7 

33.66    .51 

5.5    2.3 

51.02     .65 

60.7    9.2 

35.55     .98 

52.5    1.6 

35.26     .98 

13.1     1.3 

19.6 

34.14     .45 

8.0     9.7 

51 .64     .57 

63.2    2.6 

35.82     .26 

54.2    1.7 

35.54     .27 

11.7     1.4 

29.6 

34.55  +.37 

10.9  +3.1 

52.16  +.47 

66.0  +3.1 

36.07  +.94 

55.9  +1.8 

35.80  +.95 

10.3  +1.4 

June    8.6 

34.88    .29 

14.1     3.3 

52.58     .36 

69.1     3  3 

36.29    .21 

57.7    1.8 

36.04     .93 

9.0    1.4 

J  8.6 

35.12    .SO 

17.6     3.5 

52.87    .23 

72.5    3.5 

36.49    .18 

59.5    1.8 

36.26    .90 

7.6    1.3 

28.6 

35.27  +.10 

21.1     3.6 

53.04  +.11 

76.0    3.6 

36.65    .14 

61.3    1.7 

36.43    .16 

6.3    1.9 

Jrtly    8.5 

35.32    .00 

24.7    3.6 

53.09  -.02 

79.6    3.6 

36.78    .10 

63.0    16 

36.57    .19 

5.1     l.l 

18.5 

35.27  -.10 

28.2  +3.4 

53.00  -.15 

83.2  +3.5 

36.86  +.06 

64.6  +1.5 

36.67  +.08 

4.1  +0.9 

28.4 

35.12    .30 

31.6    3.3 

52.78    .28 

86.6    3.3 

36.90  +.01 

66.0    1.3 

36.73  +.03 

3.2    0.8 

Aug.    7.4 

34.88    .99 

34.8    3.0 

52.45    .39 

o9.o     3.1 

36.89  -.03 

67.3    l.l 

36.74  -.01 

2.5    0.6 

J  7.4 

34.55    .37 

37.7    9.7 

52.00    .50 

92.8    2.8 

36.84     .07 

68.4    0.9 

36.70    .05 

1.9    0.5 

27.4 

34.14     .44 

40.2    2.4 

51.44     .60 

95.4    2.4 

36.76    .10 

69.2    0.8 

36.63    .09 

1.4     0.3 

Sept.    6.3 

33.66  -.50 

42.4  +1.9 

50.81  -.68 

97.6+20 

36.64  -.13 

69.9  +0.6 

36.52  -.13 

1.2  +0.2 

J  6.3 

33.13    .55 

44.1     1.5 

50.10    .74 

99.4    1.6 

36.49    .16 

70.4    0.4 

36.38    .15 

1.0  40.1 

26.3 

32.57    .58 

45.4     1.0 

49.33    .78 

100.8    l.l 

36.32    .17 

70.6  +0.2 

36.22    .17 

1.0  -0.1 

Oct.     6.3 

31.98     60 

46.1  +0.5 

48.54     .8f 

101.6+0.6 

36.15    .18 

70.7    0.0 

36.04     .17 

1.0    0.1 

16.2 

31.38    .59 

46.3  -0.1 

47.73     .81 

102.0    0.0 

35.97    .17 

70.6  -0.2 

35.87    .17 

1.2    0.9 

26.2 

30.79  -.57 

415.9  -0.6 

46.93  -.79 

101.7-0.5 

35.81  -.16 

70.3  -0.4 

35.71  -.16 

1.5-0.3 

Nov.    5.2 

30.24     .54 

45  0     1.9 

46.16     .74 

100  9    l.l 

35.66    .14 

69.7    0.6 

35.55    .14 

1.8     0.4 

15.1 

29.72    .48 

43.5    1.7 

45.45    .66 

99.6    1.6 

35.53    .11 

69.0    0.8 

35.43    .11 

2.3     0.5 

25.1 

29.27    .41 

41.5    2.2 

44.81     .59 

97.7    2.1 

35.44    .07 

68.2    1.0 

35.33    .07 

2.8    0.6 

Dec.    5.1 

28.90  -.33 

39.1  -2.6 

44.27  -.49 

95.4  -9.5 

35.38  -.03 

67.1  -l.l 

35.28  -.03 

3.4  -0.6 

15.1 

28.61     .94 

36.2    3.0 

43.84     .37 

92.6    9.9 

35.37  +.01 

65.9    1.2 

35.26  +.01 

4.0     0.7 

25.0 

28.43    .13 

33.1     3.3 

43  54     .24 

89.5    3.9 

35.39    .04 

64.6     1.3 

35.28    .04 

|       4.8    0.7 

35.0 

28.35  -.03 

29.7  -3.6 

43.37  -.10 

86.2  -3.4 

|  35.46  +.08 

i    63.3  -1.3 

1  35.34  +.07 

|      5.5  -0.7 

23 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

y  Aq 

llilflD. 

a  Aquilie. 
(dltair.) 

e  Draconis. 

/?  Aquilae. 

Mean 
Solar 
Date. 

\ 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 

North. 

Right 
Ascension. 

Declination 
North, 

Right 
Ascension. 

Declination 
North. 

li      m 

19  40 

+10  19 

It      ni 

19  45 

.     +8°  33 

li      ni 

19  48 

+69°  57 

li     ni 

19  49 

C             t 

+6    6 

Jnn.     0.0 

8 

38.62  +.05 

4L8-1.7 

it 
1.22  +.05 

33.3  -1.6 

8 

30.37  -.18 

74.5  -3.1 

8 

30.71  +.04 

52.4  -1.4 

JO.O 

38.69    .08 

40.2    1.7 

1.28    .08 

31.7     1.6 

30.24  -.07 

71.3    3.4 

30.77    .08 

50.9     1.4 

30.0 

38.79     JS 

38.5     1.7 

1.38    .19 

30.2    J. 5 

30.24  +.05 

67.9    3.4 

30.86    .11 

49.5     1.4 

30.0 

38.92    .15 

36.9     1.5 

1.51      .15 

28.7    1.4 

30.35    .17 

64.5    3  3 

30.99    .14 

46.1     1.3 

F«b.     8.9 

39.09    .18 

35.4     1.3 

1.68    .16 

27.4     1.9 

30.58    .99 

61.2    3.1 

31.15    .17 

46.9     l.l 

18.9 

39.28  +.91 

34.2  -l.i 

1 .87  +.81 

26.3  -1.0 

30.92  +.39 

58.3  -9.8 

31.34  +.93 

45.9  -0.9 

28.9 

39.50     .23 

33.3    0.8 

2.09     .93 

25.4    0.6 

31.35    .48 

55.7    9.4 

31.55    .22 

45.2    0.6 

Mar.  10.9 

39.74    .25 

32.7    0.4 

2.33     .95 

24.9  -0.3 

31.87    .56 

53.6     1.8 

31.79    .94 

44.7  -0.3 

20.8 

40.00    .97 

32.5  -0.1 

2.58    .97 

24.8    0.0 

32.46    .69 

52.1     1.9 

32.04     .96 

44.6  +0.1 

30.8 

40.28    .98 

32.7  +0.4 

2.86    .96 

25.0  +0.4 

33.11     .66 

51.1  -0.6 

32.31     .98 

44.9    0.4 

Apr.    9.8 

40.56  +.99 

33.3  +0.8 

3.14  +.99 

25.6  +0  8 

33.78  +.68 

50.9  +0.1 

32.59  +.99 

45.5  +0  8 ! 

J  9.7 

40.85    .99 

34.2    l.l 

3.43     .99 

26.5    l.l 

34.46    .68 

51.2    0.7 

32.88    .99 

46.4     1.1; 

29.7 

41.14     .99 

35.5    1.4 

3.72     .99 

27.8    1.4 

35.12    .66 

52.3     1.3 

33.17    .99 

47.6     1.4 

May    9.7 

41.43     .98 

37.0    1.7 

4.02     .89 

29.4     1.7 

35.76    .61 

53.9     1.9 

33.46    .99 

49.1     1.6 

19.7 

41.71     .97 

38.9    1.9 

4.30     .97 

31.2    1.9 

36.35    .56 

56.0    9.4 

33.74     .98 

50.8     1.8 

29.6 

41.97  +.95 

40.9  +9.1 

4.56  +.95 

33.1  +9.0 

36.87  +.48 

58.6  +9.8 

34.01  +.96 

52.7  +1.9 

June    8.0 

42.21     .99 

43.0    9.9 

4.80     .93 

35.2    9.1 

37.31     .40 

61.6    3  1 

34.26    .93 

54.7    9,0 

J8.G 

42.42    .19 

45.2    9.9 

5.02     .90 

37.3    9  l 

37.66    .30 

64.9    3.5 

34.48    .90 

56.7     9.0 

28.6 

42.59    .16 

47.4    9.9 

5.20     .16 

39.4    9.1 

37.91     .19 

68.4     3.6 

34.66    .17 

58.7    9,0 

July    8.5 

42.73     .19 

49.5    9.1 

5.34     .19 

41.5    9.0 

38.05  +.09 

72.0    3  6 

34.81     .13 

60.6     1.9 

18.5 

42.83  +.07 

51.5  +1.9 

5.44  +.08 

43.4  +1.9 

38.08  -.09 

75.6  +3  6 

34.92  +.08 

62.4  +1.7 

28.5 

42.88  +.03 

53.4     1.8 

5.50  +.04 

45.2    1.7 

38.00    .13 

79.2    3.5 

34.98  +.04 

64.1     1.5 

Au#.    7.4 

42.89  -.01 

55.1     1.6 

5.52  -.01 

46.9    1.5 

37.81     .93 

82.6    3.3 

35.00    .00 

C5.6     1.4 

17.4 

42.85    .06 

56.5    1.4 

5.49    .05 

48.3    1.3 

37.53    .33 

85.8    3.1 

34.97  -.05 

66.8     1.9 

27.4 

42.77    .09 

57.8    J.l 

5.42    .09 

49.5    l.l 

37.14     .43 

88.7    9.8 

34.90    .09 

67.9     l.o 

&*pl.    6.4 

42.66  -.13 

58.8  40.9 

5.31  -.19 

50.4  +0.8 

36.67  -.50 

91 .3  +9.4 

34.80  -.19 

68.8  +0.7 

J  6.3 

42.52    .15 

59.6    0.6 

5.17    .15 

51.2    0.6 

36.14     .57 

93.5    9.0 

34.67    .14 

69.4     0.5 

26.3 

42.36    .18 

60.1     0.4 

5.01     .17 

51.7    0.3 

35.54     .09 

95.3     1.5 

34.52    .16 

60.8    0.3 

Oct.     6.3 

42.16    .18 

60.3  +0.1 

4.84     .18 

5J.9+0.1 

34.91     .65 

96.6    1.0 

34.34     .17 

70.0  +0.1 

16.3 

42.00    .18 

60.3  -0.9 

4.66    .18 

51.9-0.1 

34.25    .66 

97.3  +0.5 

34.17     .17 

69.9  -0.9 

26.2 

41.82 -.17 

60.0  -0.4 

4.49  -.17 

51.6-0.4 

33.59  -.66 

97.5  -0.1 

34.00  -.17 

69.7  -0.4 

Nov.    5.2 

41.66    .15 

59.4    0.7 

4.33     .15 

51.1     0.6]  32.94     .63 

97.2    0.6 

33.84     .15 

69  2    0.6 

15.2 

41.52    .19 

58.6    0.9 

4  20     .19 

50.4    0.9    32.33    .58 

96.3    1.9 

33.70     .11 

68.4     0.8 

25.2 

41.42    .09 

57.6    1.1 

4.08    .09 

49.4    l.l 

31.77    .53 

94.8    1.7 

33.59    .09 

67.5     1.0 

Dec.    5.1 

41.34 -.06 

56.4  -1.3 

4.01   -.06 

48.2  -1 .3 

31.28 -.45 

92.8  -9.9 

33.52  -.06 

66.4  -1.9 

15.1 

41  30  -.09 

54.9    1.5 

3.97  -.09 

46.9    1.4 

30.87    .37 

90.3    8.7 

33.47  -.09 

65.2    1.3 

25.1 

41.30 +.09 

53.3    1.6 

3.97  +.09 

45.4    1.5 

30.57     .96 

S7.5    3.0 

33.47  +  01 

63.8     1.4 

35.0 

41.34  +.06 

51.6-1.7 

4.00  +.06 

43.8  -1.6    30.37  -.14 

84.3  -3.3 

33.50  +.05 

62.4  -1.5 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

i 

r  Aq 

uiiae. 

a*  Capricorn  i. 

k  Cephei. 

a  Pavonis. 

Mean 
Solar 
Date. 

Right 
Ascension. 

Declination 
North. 

Bight 
Ascension. 

Declination 
South. 

Right 
Ascension. 

Declination 
North. 

Bight 
Ascension. 

Declination 
South. 

h     m 

19  58 

+6°  56' 

h     m 

20  11 

O            / 

-12  54 

h     m 

20  12 

+77  2l' 

h      m 

20  16 

O            1 

-57    6 

Jan.     0.1 

99.96  +.03 

51.0  -1.4 

8 

30.91  +  03 

30.6-0  3 

a 
44.64  -.45 

34.9  -9.9 

8 

17,76  +.01 

A2.2  +9.3 

10.0 

99.31     .07 

49.6    1.4 

30.36    .07 

30.9    0.3 

44.38    .97 

31.3    3.9 

17.80    .08 

39.8    9.4 

90.0 

99.40    .10 

48.1     1.4 

30.34    .10 

31. 1     0.9 

44.11  -.08 

97.9     3.3 

17.91     .14 

37.4    9.4 

30.0 

99.59    .13 

46.8    1.3 

30.46     14 

31.3-0.1 

44.13  +.11 

94.6    3.3 

18.09    .91 

35.0    9.5 

Feb.    9.0 

99.67    .16 

45.5    l.l 

30.61     .17 

31.3    0.0 

44.33    .30 

91.3    3.9 

18.33    .96 

39.5    9.4 

18.9 

99.85  +.19 

44.5  -0.9 

30.79  +.19 

31.3+0.9 

44.73  +.48 

18.9  -3.0 

18.63  +.31 

30.1  +9.4 

38.9 

93.05    .99 

43.7    0.6 

31.00    .99 

31.0    0.3 

45.38    .64 

15.4    9.6 

18.96    .36 

97.8    9.3 

Mar.  10.9 

93.98    .94 

43.3  -0.3 

31.93    .94 

30.6    0.5 

45.98    .77 

13.0    9.1 

19.34    .41 

95.6    9.1 

90.8 

93.53    .96 

43.9    0.0 

31.48     .96 

39.9    0.7 

46.83    .89 

11.9    1.6 

19.77    .44 

93.6    1.9 

30.8 

93.80    .27 

43.4  +0.4 

31.75     .98 

39.3    0.9 

47.75    .97 

9.9    1.0 

90.93    .47 

91.8    1.7 

Apr.    9.8 

94.08  +.99 

44.0  +0.8 

39.04  +.30 

38.9  +1.0 

46.74+1.01 

9.9  -0.3 

90.70  +.49 

90.3  +1.4 

19.8 

94.37    .99 

44.9    l.l 

39.34     .30 

37.1     1.9 

49.77  1.03 

9.9  +0.3 

91.90    .50 

19.0    l.l 

39.7 

94.66    .99 

46.9    1.4 

33.64     .30 

35.8    1.3 

50.79  1.01 

9.8    0.9 

91.71     .51 

18.1     0.8 

May    9.7 

94.95    .99 

47.7    1.6 

39.94    .30 

34.5    1.3 

51.77     .96 

11.0     1.5 

93.31     .50 

17.4    0.5 

19.7 

95.94    .98 

49.4     1.8 

33.94    .30 

33.3    1.4 

53.70    .88 

13.8    9.0 

33.71     .49 

17.1  +0.1 

99.7 

95.51  +.96 

$1.3  +9.0 

33^4  +.98 

31.8+1.4 

53.59  +.77 

15.1  49.5 

33.19  +.46 

17.9  -0.3 

June    8.6 

95.76    .93 

53.4    9.0 

33.81     .36 

30.5    1.3 

54.33    .65 

17.8    9  9 

33.64    .43 

17.6    0.6 

18.6 

95.98    .91 

55.4    9.1 

34.06    .33 

19.3    1.9 

54.81     .50 

30.8    3.9 

34.05    .38 

16.4     0.9 

98.6 

96.18    .17 

57.5    9.0 

34.37    .90 

18.1     1.0 

55.34    .34 

34.3    3.4 

34.40    .39 

19.5     1.9 

July    8.5 

96.33    .13 

59.5    1.9 

34  45    .16 

17.3    0.9 

55.50    .18 

37.7     3.6 

34.70    .96 

90.8    1.5 

18.5 

96.44  +.09 

61.4  +1.8 

34.59  +.19 

16.3  +0.7 

55.59  +.01 

31.3  +3.6 

34.93  +.19 

99.5-1.7 

98.5 

96.53  +.05 

63.1     1.6 

34.69    .07 

15.7    0.5 

55.53  -.16 

34.9    3.6 

35.07    .11 

94.3    1.9 

Aug,    7.5 

96.54     .00 

64.7    1.5 

34.74  +.03 

15.3    0.4 

55.98    .39 

38.4    3.5 

35.14  +.03 

96.9    9.0 

17.4 

96.53  -.04 

66.1     1.3 

34.74  -.01 

J 4.9    0.9 

54.88    .47 

41.8    3.3 

35.13 -.05 

98.9    9.0 

97.4 

96.46    .06 

67.9    1.0 

34.70    .06 

14.7  +0.1 

54.34    .69 

45.0    3.0 

35.04    .19 

30.1     1.9 

Sept.   6.4 

96.37  -.11 

68.1  +0.8 

34.63  -.10 

14.7    0.0 

53.65  -.74 

47.9  +9.7 

34.88  -.19 

39.0  -1.8 

16.4 

96.94    .14 

68.8    0.6 

34.50    .13 

14.8  -0.1 

59.85    .85 

50.5    9.4 

34.66    .95 

33.7    1.6 

96.3 

96.09    .16 

69.3    0.3 

34.36    .15 

14.9    0.9 

51.96    .94 

53.6    1.9 

34.39    .99 

36.1     1.3 

Oct.     6.3 

95.99    .17 

69.5  +0.1 

34.30    .17 

15.3    0.3 

50.98  1.00 

54.3    1.5 

34.08    .39 

36.9    0.9 

16.3 

95.75    .17 

69.5  -0.1 

34.03    .17 

15.4     0.3 

49.95  1.05 

55.5    0.9 

33.75    .33 

36.9    0.5 

96.9 

25.58  -.17 

60.3  -0.3 

33.86  -.16 

15.8  -0.3 

48.90-1.06 

56.3  +0.4 

33.41  -.33 

37.3  -0.1 

Nov.    5.3 

95.43    .15 

68.8    0.6 

33.70    .15 

16.1     0  3 

47.85  1.04 

56.3  -0.9 

33.08    .31 

37.9+0.3 

15.3 

95.38    .13 

66.1    0.8 

33.56    .13 

16.5    0.4 

46.83  1.00 

55.8    0.8 

33.79    .97 

36.6    0.7 

95.9 

95  16    .10 

67.9    1.0 

33.45    .10 

16.8    0.4 

45.86    .99 

54.8    1.3 

93.53    .93 

35.7    l.l 

Dec.    5.1 

95.08  -.07 

66.3  -1.9 

33,36  -.07 

17.3  -0.4 

44.98  -.89 

53.3  -1.8 

33.33  -.17 

34.4  +1.5 

15.1 

35.03  -.03 

64.9    1.3 

33.33  -.03 

17.6    0.4 

44.39    .70 

51.1     9.3 

33.19    .11 

39.8    1.8 

95.1 

95.09  +.01 

63.6    1.4 

33.30  +.01 

17.9    0.3 

43.59    .55 

48.6    9.7 

99.11  -.04 

30.8    9.1 

35.1 

95.04  +.04 

69.1  -1.5 

33.33  +.05 

16.3  -0.3 

43.19  -.36 

45.7  -3.1 

99.11  +.03 

38.6  442.3 
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1 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

y  Cygni. 

TrCapr 

icorni. 

e  Delphini. 

Groom  bridge  3241. 

Mean 
Solar 
Date. 

• 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
South, 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
North, 

h      ni 

20  17 

+89  52 

It      ni 

20  20 

-18  35 

It      m 

20  27 

+10°  54 

h     m 

20  30 

+72      7 

Jail.     0.1 

s 
58.94  -.04 

57.7  -9.6 

s 
33.78  +.03 

48.2    o.o 

34.30    .00 

18.7  -1.5 

8 

26.93  -.33 

70.5 -4L9 

10.0 

58.92  +.01 

54.9    9.8 

33.82    .06 

48.1  +0.1 

34.32  +.04 

17.2    1.6 

26.66    .91 

67.5    3.1 

20.0 

58.96    .05 

52.1     9.8 

33.90    .10 

48.0    0.9 

34.38    .07 

15.6     1.6 

26.52  -.08 

64.3    3.3 

30.0 

59.03    .10 

49.2    9.8 

34.02    .13 

47.7    0.3 

34.4G    .10 

14.0    1.5 

26.51  +.05 

60.9    3.3 

Feb.    90 

59.16    .15 

46.5    9.6 

s 

34.17    .16 

47.4    0.4 

34.58    .14 

I2.G    1.3 

26.62    .16 

57.6    3.9 

18.9 

59.33  +.19 

44.0  -9.3 

34.34  + 19 

47.0  +0.5 

34.73  +.17 

J  1.4 -1.1 

26.87  +.31 

54.5  -3.0 

28.9 

59.54    .93 

41.9    9.0 

34.55    .99 

46  4    0.6 

34.92    .19 

10.5     0.8 

27.24    .43 

51.6    9.7 

Mar.  10.9 

59.78    .96 

40.2    1.5 

34.78    .94 

45.7    0.8 

35.12    .99 

9.9    0.5 

27.73    .53 

49.1     9.3 

20.9 

60.06    .99 

38.9    l.o 

35.03    .96 

44.8    0.9 

35.36    .94 

9.6  -0.1 

28.30    .69 

47.1     1.7 

30.8 

60.37    .38 

38.2  -o  4 

35.30     .96 

43.8    1.0 

35.61     .96 

9.7  +0.3 

28.96    .69 

45.6    l.l 

Apr.    9.8 

60.70  +.34 

38.1  +0.9 

35.59  +.30 

42.7  +1.9 

35.88  +.98 

10.1  +0.7 

29.67  +.73 

44.8  -0.5 

19.8 

61.04     .35 

38.6    0.7 

35.90    .31 

41.6    1.9 

36.17     99 

11.0     1.0 

30.42    .76 

44.6  +0.1 

29.7 

61.39    .35 

39.5    1.3 

36.21     .31 

40.3    13 

36.46    .30 

12.2    1.4 

31.17     .75 

45.1     0.8 

May    9.7 

61.74     .34 

41.1     1.8 

36.52    .31 

39.0    1.3 

36.76    .30 

13.7    1.7 

31.92    .73 

46.1     1.4 

19.7 

62.08    .33 

43.1     9.9 

36.83    .31 

37.7    1.3 

37.06    .99 

15.5    1.9 

32.62    .66 

47.8    1.9 

29.7 

62.39  +.30 

45.5  +9.6 

37.14  +.30 

36.5  +1.9 

37.34  +.98 

17.5  +9.1 

33.27  +.69 

50.0  +2  4 

June    8.6 

62.G8    .97 

48.2    9.8 

37.42    .97 

35.3    l.l 

37.61     .96 

19.6    9.9 

33.85    .54 

52.6    9v8 

J  8.6 

62.94    .94 

51.2    3.1 

37.68     .95 

34.3    0.9 

37.86    .98 

21.9    9.3 

34.34    .44 

55*6     3.9 

28.6 

63.16    .19 

54.4     3.9 

37.91     .91 

33.4    0.8 

38.07    .90 

24.1     99 

34.72    .33 

58.9    3.4 

July    8.6 

63.33    .14 

57.6    3.9 

38.11     .17 

32.7    0.6 

38.25    .16 

26.4    9.9 

35.00    .91 

62.4    3.6 

18.5 

63.44  +.09 

60.9  +39 

38.26  +.13 

32.2  +0.4 

38.39  +.19 

28.5  +4.1 

35.15 +.09 

66.0+3.7 

2&5 

63.51  +.04 

64.1    3.1 

38.37    .08 

31.9    0.9 

38.48    .07 

30.5    1.9 

35.19 -.03 

69.7    3.7 

Aug.    7.5 

63.52  -.08 

67.1     9.9 

38.43  +.04 

31.7+0.1 

38  53  +.03 

32.4     1.7 

35.10    .15 

73.3    3.6 

17.4 

63.48    .07 

70.0    9.7 

38.44  -.01 

31.7-0.1 

36.54  -.09 

34.0    1.5 

34.90     .96 

76.8    3.4 

27.4 

63.39    .11 

72.6    9.5 

38.41     .06 

31.8    0.9 

38.50    .06 

35.5    1.3 

34.58    .37 

60.2    3.9 

Sept.    6.4 

63.25  -.15 

74.9  +9.0 

38.34  -.10 

321  -0.3 

38.43  -.09 

36.6  +1.1 

34.16  -.46 

83.2  +9.9 

16.4 

63.07    .19 

76.8    1.7 

38.22    .13 

32.4    0.4 

38.32    .13 

37.6    0.8 

33.65    .55 

85.9    9.5 

26.3 

62.86    .» 

78.4     1.3 

38.08    .16 

32.8    0.4 

38.18    .15 

36.3    0.6 

93.07    .69 

88.2    9.1 

Oet.     6.3 

62.63    .94 

79.5    0.9 

37.92    .17 

33.2    0.4 

38.02    .16 

38.7  +0.3 

32.42    .67 

90.1     1.6 

16.3 

62.39    .95 

80.2  +0  5 

37.75    .17 

33.6    0.4 

37.85    .17 

38.9    0.0 

31.72    .71 

91.5    l.l 

26.2 

62.14  -.95 

80.4    0,0 

37.58  -.17 

34.0  -0.4 

37.68  -.17 

38.8  -0.9 

31.01  -.79 

99.4  +0.6 

Nov.    5.2 

61.90    .93 

80.2  -0.5 

37.41     .16 

34.3    0.3 

37.52    .17 

36.3    0.5 

30.29    .79 

92.7    O.0 

15.2 

61.68    .91 

79.4    1.0 

37.26    .13 

34.6    0.3 

37.37    .14 

37.8    0.7 

29.58    .60 

92.4-0.5 

25.2 

61.48    .19 

78.2    1.4 

37.14     .11 

34.8    0.9 

37.24     .19 

37.0    1.0 

26.91     .66 

91.6    l.l 

Dee.    5.1 

61.31  -.15 

76.6  -1,9 

37.05  -.07 

35.0  -0.9 

37.13  -.09 

35.9  -1.9 

28.29 -.58 

90.2-4  7 

15.1 

61.17    .11 

74.6    9.9 

36.99    .04 

35.1  -0.1 

37.06    .08 

34.0    1.3 

27.75    .50 

88j2    9.9 

26.1 

61.08    .08 

72.2    9.5 

36.97  -.01 

35.2    0.0 

37.02  -.09 

33.2    1.5 

27.30    .40 

85.8    9.6 

35.1 

61 .03 -.01 

69.5  -».8 

36.99  +.04 

35.2    0  0 

37.02  +.01 

31.6-1.6 

96.95  -.30 

83.0  -3.0  j 

FIXED  STARS,   1882. 
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APPARENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 

a  Cygni. 

fiAq\ 

uarii. 

i' Cygni. 

12  Year  Cat.  1879. 

• 

Rigbt 
Ascension. 

Declination 
Worth. 

Kigbt     ' 
Aeoeoskm. 

Declination 
South. 

Right 
Ascension. 

Declination 
North. 

Bight 
Ascension. 

Declination 
North. 

li      m 

20  37 

444  61 

h     m 

20  46 

-9  25 

li      m 

20  52 

+40  42 

h      in 

20  52 

+80°     6 

Jan.     0. 1 

8 

23.76  -.08 

46.3  -9.7 

8 

17.20     .00 

26.7  -0.5 

8 

45.87  -.07 

61.8-9.4 

s 
47.60  -.78 

50.7  -9.5 

10.1 

23.71  -.08 

43.6    9.8 

17.22  +.03 

27.1     04 

45.81  -.03 

59.3    9.7 

46.93     .57 

47.9    9.9 

20.0 

23.71  +.09 

40.6    9.9 

17.27     .07 

27.5    0.3 

45.80  +.01 

56.6    9.8 

46.48     .34 

44.9    3.2 

30.0 

23.76    .07 

37.7    9  9 

17.35    .10 

27.8    0.9 

45.83     .06 

53.8    9.8 

46.26  -.10 

41.7    3.3 

Feb.     9.0 

23.86    .19 

34.8    9.8 

17.46    .13 

28.0  -0.1 

45.92    .10 

51 .0     9.7 

46.28  +.14 

38.4     3.3 

10.0 

24  01  +.17 

32.1  -9.6 

17.61  +.16 

28.0  +0.1 

46.04  +.15 

48.5  -9.4 

46.54  +.38 

35.1  -3.1 

38.9 

24.20    .92 

29.7    9.9 

17.78    .19 

27.8    0.3 

46.21     .19 

46.2    9.1 

47.04     .61 

32.1     9.9 

Mar.  10.9 

24.44    .26 

27.7    1.8 

17.98     .91 

27.4    0.5 

46.43     .93 

44.2    1.7 

47.76     .81 

29.4    9.5 

20.9 

24.72     .90 

26.2    1.3 

18.20    .94 

2641    0.7 

46.08     .97 

42.8    1.9 

48.66     .99 

27.1    9.0 

30.8 

25.04     .33 

25.2    0.7 

18.45    .96 

26.1     0.9 

46.97     .30 

41.8    0.7 

49.72  1.13 

25.4     1.5 

Apr.    9.8 

25.38 +.35 

24.8  -o.i 

18.72  +.97 

25.1  +1.1 

47.28  +.33 

41.4  -0.9 

50.90fl.93 

24.2  -0.9 

19.8 

25.74     .37 

25.0  +0.5 

19.00    .99 

23.9    1.9 

47.62     .34 

41.5  +0.4 

52.16  1.98 

23.5  -0.3 

29.8 

26.11     .37 

25.8    l.l 

19.30     .30 

22.5    1.4 

47.97     .36 

42.2    l.o 

53.45  1.99 

23.6  +0.3 

May    9.7 

26.48    .37 

27.1     1.6 

19.60     .30 

21.0    1.5 

48.33     .36 

43.4     1.5 

54.74   1.97 

24.3    1.0 

J9.7 

26.85    .38 

29.0    9.1 

19.90    .30 

19.5    1.6 

48.68     .35 

45.2    1.9 

55.97  1.90 

25.5    1.5 

29.7 

27.20  +.33 

31.3+9.5 

20.20  +.99 

17.9  +1.6 

49.03  +.33 

47.3  49.4 

57.12+1.10 

27.3  +9.1 

June    8.6 

27.52    .81 

33.9    9.8 

20.49    .98 

16.3    1.6 

49.35    .31 

49.9    9.7 

58.16     .96 

29.6    9.5 

18.6 

27.81     .87 

36.9    3.1 

20.76    .96 

14.8    1.5 

49.64    .97 

52.7    30 

59.04     .80 

32.3    9.9 

26.6 

28.05    .SI 

40.1     3.3 

21.00    .99 

13.4    1.3 

49.89    .93 

55.8    3.9 

69.75     .69 

35.4     3.9 

July    8.6 

28.25    .17 

43.4    3.4 

• 

21.20    .19 

12.1      1.9 

50.10    .19 

59.0    3.3 

60.28    .49 

38.7    3.4 

18.5 

28.39  +.1S 

46.8  +3.4 

21.37  +.15 

11.0+1.0 

50.26  +.14 

62.3  +3.3 

60.60  +.92 

42.2  +3.6 

28.5 

28.48  +.06 

50.2    3.3 

21.50    .10 

10.0    0.8 

50.37    .08 

65.5    3.9 

60.71  4.01 

45.8    3.7 

Aug.    7.5 

28.51     .00 

53.4    3.9 

21.58    .06 

9.3    0.6 

50.43  +.03 

68.7    3.1 

60.62  -.90 

49.5    3.7 

17.5 

28.48  -.06 

56.5    3.0 

21.61  +.01 

8.7    0.5 

50.43  -.09 

71  7    9.9 

60.32    .40 

53.1     3.6 

27.4 

28.40    .11 

59.4    S.7 

21.60 -.03 

8.3    0.3 

50.38    .08 

74.6    9.7 

59.82    .59 

56.6    3.4 

Sept.   6.4 

28.26  -.15 

62.0  +9.4 

21.55  -.07 

8.1  +0.1 

50.28  -.19 

77.1  +*.4 

59.14  -.77 

50.8  +3.1 

16.4 

28.09    .90 

64.2    9.1 

21.46    .10 

8.1    O.o 

50.13    .16 

79.4     9.1 

58.30    .92 

62.9    9.9 

26.3 

27.88    .S3 

66.1    1.7 

21.34    .13 

8.2  -0.1 

49.95    .90 

81.2    1.7 

57.30  1.06 

66.5    9.5 

Oct.     6.3 

27.64    .95 

67.6    1.9 

21.20    .16 

8.4    0.9 

49.75    .99 

82.7    1.3 

56.18  1.17 

67.8    9.0 

J6.3 

27.38    .96 

68.6    0.8 

21.04     .16 

8.7    0.3 

49.52    .93 

83.8    0.8 

54.97  1.95 

69.6    1.6 

26.3 

27.11  -.97 

69.1  +0.3 

20.88  -.16 

9.0  -0.4 

49.28  -.94 

84.4  +0.4 

53.68-1.31 

71.0  +1.1 

Nov.    5.2 

26.85    .96 

69.1  -0.9 

20.72    .15 

9.4    0.4 

49.04     .93 

84.5-0.1 

52.36  1.33 

71.7  +0.5 

15.2 

26.59    .94 

68.6    0.7 

20.58    .14 

9.9    0.5 

48.82    .99 

84.1     0.6 

51.04  l.3l 

72.0  -0.1 

25.2 

26.36    .99 

67.6    1.9 

20.45    .11 

10.4    0.6 

48.60    .90 

83.3     1.1 

49.75  1.96 

71.6    0.7 

Dec.    5.2 

26.15  -.19 

66.1  -1.7 

20.35  -.09 

10.9  -0.5 

48.41  -.18 

82.0  -1.5 

48.53-1.17 

70.6-1.2 

15.1 

25.98    .15 

64.2    9.1 

20.28    .06 

11.4    0.5 

48.25    .14 

80.2    1.9 

47.42  1.05 

69.1     1.8 

25.1 

25.85    .11 

61.9    9.5 

20.24  -.03 

11.9    0.5 

48.13     .10 

78.1     9.3 

46.45     .89 

67.0    9.3 

35.1 

25.77  -.06 

59.3  -9.7 

20.23    .00 

12.4  -0.5 

48.04  -.07 

75.7  -9.7 

45.65  -.70 

64.5  -9.7 
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Mean 
Solar 
Date. 


Jan. 


Feb. 


0.1 
10.1 
90.0 
30.0 

9.0 


19.0 
28.9 
Mar.  10.9 
20.9 
30.9 

Apr.  9.8 
19.8 
29.8 

May  9.7 
19.7 

29.7 

June    8.7 

18.6 

28.G 

July    8.6 

18.6 
28.5 
Aug.  7.5 
17.5 
27.4 

Sept. .  6.4 
16.4 
26.4 

Oct.  6.3 
16.3 

26.3 

Nov.    5.3 

15.2 

25.2 

Dec.  5.2 
15.1 
25.1 
35.1 


G^Cygni. 


Sight 
Ascension. 


h     m 

21     1 


36.02  -.07 
35.97  -.03 

35.96  +.01 
36.00  .06 
36.08    .10 

36.21  +.15 
36.38  .19 
36.59  .83 
36.83  .96 
37.12    .30 

37.43  +.39 
37.76  .34 
38.12    .35 

38.47  .36 
38.83    .35 

39.18  +.33 
39.51     .39 

39.81  .99 
40.08  .95 
40.30    .90 

40.48  +.16 

40.61  .10 
40.69  +.05 
40.72  .00 
40.69  -.05 

40.62  -.09 
40.50  .13 
40.35  .17 
40.17    .19 

39.97  .21 

39.76  -.91 
39.54  .91 
39.33  .90 
39.14     .18 

38.97  -.16 

38.82  .13 
38.71  .09 
38.64  -.05 


Declination 
North. 


+38  10 


// 


24.7  -9.3 
22.4  9.4 
19.9     9.5 

17.3  9.6 

14.6  9.5 

12.4  -4.3 

10.2  9.0 
8.4     1.6 

7.1  l.l 

6.2  0.6 

5.9  -0.1 
6.1  +0.5 

6.8  1.0 
8.1  *  1.5 

9.9  9.0 

12.1  +9.4 

14.7  9.7 

17.5  3.0 

20.6  3.9 

23.8  3.3 

27.1  +3.3 

30.4  3.9 
33.6  3.1 
36.6    3.0 

39.5  9.7 

42. 1  +9.4 

44.4  9.1 

46.3  1.6 

47.9  1.4 

49.1  0.9 

49.8  +0.5 
50.0  0.0 
49.8  -0.4 

49.2  0.9 

48.0  -1.3 

46.5  1.7 

44.6  9.1 

42.4  -9.5 


fCygni. 


Bight 
Ascension. 


h     m 

21     7 


54.56  -.06 
54.52  -.OS 

54.51  +.01 
54.54  .05 
54.61     .09 

54.72  +.13 
54.87  .16 
55.05  .90 
55.27    .93 

55.52  .96 


Declination 
North. 


56.09  .31 

56.41  .32 

56.73  .33 

57.06  .39 

57.38  +.31 
57.68  .30 
57.97  .97 
58.22    .83 

58.44    .90 

58.61  +.15 

58.74  .10 
58.82  .08 
58.85  +.01 
58.84  -.04 

58.78  -.08 
58.(58  .19 
58.54  .15 
58.38  .17 
58.20     .19 

58.01  -.19 
57.82  .19 
57.63  .18 
57.46    .16 

57.30  -.14 
57.18     .19 

57.07  .08 
57.01  -.04 


+29  44 

48.8  -9.1 

46.6  9.9 
44.3    9.3 

42.0  9.3 

39.7  9.9 

37.6  -9.0 

35.7  1.7 

34.1  1.4 
334  0.9 
32.3  -0.5 


a  Cophei. 


55.79 +.99!     32.1     0.0 


32.4  +0.5 

33.1  1.0 

34.4  1.5 

36.1  1.9 

38.2  +9.9 

40.5  9.5 
43.2  9.7 
46.0  9.9 
48.9    9.9 

51.8+9  9 

54.7  9.9 

57.5  9.7 

60.2  9.6 

62.6  9.3 

64.8  +9.0 

06.7  1.7 

68.3  1.4 

69.6  l.l 

70.5  0.7 

70.9  +0.3 
71.0  -0.1 

70.7  0.5 
70.0    0.9 

68.8  -1.3 

67.4  1.6 

65.6  1.9 

63.5  -9.9 


Right 
Ascension. 


h     m 

21  15 


44.37  -.94 
44.16  .17 
44.02  .10 
43.96  -.09 
43.99  +  06 

44.09  +.14 

44.28  .99 
44.54  .30 
44.87  .37 
45.27  .43 

45.72  +.47 

46.21  .51 

46.73  .53 
47.26  .53 
47.78  .59 

48.29  +.49 
48.76  .45 
49.19  .40 
49.56  .34 
49.87    .97 

50.10  +.19 
50.26  .11 
50.34  +.03 
50.33  -.05 
50.24     .19 

50.08  -.90 
49.85  .96 
49.56    .31 

49.22  .36 
48.84     .39 

48.44  -.49 
48.02  .49 
47.00  .49 
47.18    .40 

46.80  -.37 
46.44  .33 
46.14  .38 
45.89  -.92 


Declination 
North, 


+62    5 


a 


27.5  -9.4 

24.8  9.8 

21.9  3.1 

18.8  3.2 

15.6  3.9 

12.4  -3.1 

9.5  9.8 
6.8    2.5 

4.6  9.0 
2.8    1.5 

1.7  -0.9 
l.l  -0.3 
1.2+0.4 

1.8  l.o 

3.1  1.6 

4.9  +2.1 

7.2  2.5 
10.0  9.9 
13.0     3.2 

16.4  3.5 

• 

19.9  +3.6 
23.6    3.7 

27.2  3.7 
30.8     3.6 

34.3  3.4 

37.6  +3.1 

40.6  9.8 

43.2  9.5 

45.5  9.1 

47.3  1.6 

48.7  +1.0 

49.4  +0.5 
49.7  -0.1 

49.3  0.6 

48.4  -1.9 
47.0  1.7 
45.0    2.2 

42.5  -2.6 


1  Pegaai. 


Right 
Ascension. 


Declination 
North. 


li      m 

21  16 


I 


37.63  -.05 
37.60  -.02 
37.60  +.02 
37.63  .05 
37.70    .08 


37.80  +.12 
37.93  .15 
38.10  .18 
38.30  .21 
38.53    .24 

38.79  +.27 
39.06  .29 
39.36  .30 
39.67  .31 
39.98    .31 

40.29  +.30 
40.58  .29 
40.86  .27 
41.12  .24 
41.33    .20 

41.52 +.16 
41.66  .12 
41.75    .07 

41.80  +.03 

41.81  -.09 

41.77  -.08 
41.69  .09 
41.58  .19 
41.44  .15 
41.29    .16 

41.12 -.17 
40.96  .17 
40.80     .16 

40.64    .14 

I 

■ 

40.51  -.19 ! 
40.40  .10 ! 
40.32  .07* 
40.26  -.04 

miUS 


+19  17 

71.4  -1.7 

69.6  J. 8 

67.8  1.8 

66.0  1.6 
64.2    1.7 

62.6-1.5 
61.2     1.2 

60.2  0.9 

59.4  0.5 

59.1  -0.1 

59.2  +0.3 

59.7  0.7 1 
60.7     l.l 
62.0    I J 
63.7     1.8 

65.7  +2.1 
(57.9    9.3 

70.3  9.5 

72.9  2.6 

75.5  9.6 

78.0  +2.5 
80.5  2.4 
62.9    2  3 

85.1  9.1 

87.1  1.9 

88.8  +1.6 

90.3  1.3 
91.5     l.l 

92.4  0.6 
93.0    0.4 

93.3  +0.1 1 

93.2  -0.9  j 

92.9  0.5 
92.2    0.8 

91.2-1.1 
90.0    1.4 

88.5  1.6 
86.8-1.7 

SSSSBBS 
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Mq 

uurii. 

0  Cepbei. 

£  Aquarii. 

e  Pegasi. 

Mean 
Solar 
Date. 

Right 
Ascension. 

Declination 
South. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
South. 

Right 
Ascension. 

Declination 
North. 

h      m 

21  25 

o           # 

-6    4 

Ii      m 

21  27 

+70    2 

h      m 

21  31 

-8  22 

h     m 

21  38 

+9  20 

Jan.     0. 1 

8 

20.80  -.03 

77.9  -0.6 

8 

5.84  -.40 

it 

54.1  -2.3 

28.23  -.04 

53.6  -0.4 

s 
23.49  -.05 

13.1  -1.9 

10.1 

20.79    .00 

'  78.4    0.5 

5.49    .30 

51.6    2.7 

28.20  -.01 

54.0    0.4 

23.45  -.02 

11.8     1.3 

20.1 

20.80  +.03 

79.0    0.5 

5.24     .20 

48.7    .3.0 

28.21  +.03 

54.4    0.3 

23.44     .00 

10.5     1.3 

30.0 

20.84     .06 

79.4    0.3 

5.08  -.09 

45.6    3.2 

28.25    .05 

54.7    0.3 

23.46  +.03 

9.3    1.2 

Feb.     9  0 

20.91     .09 

79.7  -0.2 

5.05  +.03 

42.4     3.2 

28.31     .08 

54.8  -0  1 

23.51     .07 

8.1     l.l 

19.0 

21.01  +.13 

79.8    0.0 

5.13 +.14 

39.1  -3.2 

28.41  +.11 

54.8  +0.1 

23.59  +.10 

7.0  -0.9 

28.9 

21.14    .15 

79.7  +0.2 

5.32     .25 

36.0    3.0 

28  54     .14 

54.6    0.3 

23.70    .13 

6.2    0.7 

Mar.  10.9 

21.30    .18 

79.4    0.4 

5.63    .36 

33.2    2.7 

28.69    .17 

54.2    0.5 

23.85    .16 

5.6    0.4 

20.9 

21.50    .90 

78.9    0.6 

6.04     .46 

30.7    2.2 

28.88    .20 

53.5    0.8 

24.03    .19 

5.4  -o.l 

30.9 

21.71     .33 

78.2    1.0 

6.55    .54 

28.7    1.7 

29.09     .23 

52.7     1.0 

24.24     .29 

5.4  +0.2 

Apr.     9.8 

21.96  +.25 

77.2  +1.1 

7.12  +.61 

27.3-1.9 

29.34  +.25 

51.6+1.2 

24.47  +.25 

5.8  +0.6 

I9.S 

22.22    .38 

76.0    1.3 

7.76    .66 

26.4  -0.6 

29.60     .27 

50.3    1.4 

24.73    .27 

6.6    0.9 

29.8 

22.51     .39 

74  6     1.5 

8.44     .69 

26  1  +0.1 

29.88    .29 

48  8    1.5 

25.01     .29 

7.7     1.3 

May     9.8 

22.81     .30 

73.0     1.6 

9.13     .69 

26.5    0.7 

30.18    .30 

47.2    1.7 

25.31     .30 

9.1     1.5 

19.7 

23.11     .30 

71.3    1.7 

9.82    .68 

27.5    1.3 

30.49    .31 

45.5    1.7 

25.61     .30 

10.8     1.8 

29.7 

23.4 1  +.30 

69.5  +1.8 

10.49  +.65 

29.1  +1.8 

30.80  +.31 

43.8  +1.8 

25.92  +.30 

12.7  +2.0 

June    8.7 

23.71     .29 

67.8    1.8 

11.12     .60 

31.2    2.3 

31.10     .30 

42.0    1.7 

26.21     .39 

14.7    2.1 

18.6 

24.00    sn 

66.0    1.7 

11.68     .53 

33.7    2.7 

31.39    .28 

40.3    1.7 

26.50    .28 

16.9    2.2 

28.6 

24.26    .35 

64.3    1.6 

12.18     .45 

36.7    3.1 

31.65     .25 

38.7    l  .6 

26.76    .25 

19.1     2.2 

July    8.6 

24.49     .23 

62.8     1.5 

12.58     .36 

39.9     3.4 

31.89    .21 

37.2    1.4 

27.00    .22 

21.4     2.2 

J  6.6 

24.69  +.18 

• 

61.4  +1.3 

12.89  +.26 

43.4  +3.6 

32.10  +.19 

35.9+1.2 

27.20  +.18 

23.5  +2.1 

28.5 

24.85     .14 

60.1     l.l 

13.10    .15 

47.1     3.7 

32.26    .14 

34.8    1.0 

27.36    .14 

25.6    2.0 

Aug.    7.5 

24.96     .09 

59.1     0.9 

13.20  +.04 

50.8    3.7 

32.38    .10 

33.9    0.8 

27.48    .10 

27.4     1.8 

17.5 

25.03  +.05 

58.3    0.7 

13.19  -.06 

54.5    3.7 

32.46    .05 

33.2    0.6 

27.56    .05 

29.2    1.6 

87.5 

25.06    .00 

57.7    0.5 

13.08     .16 

58.1     3.6 

32.49  +.01 

32.7    0.4 

27.59  +.01 

30.7    1.4 

Sept.    6.4 

25.04  -.04 

57.3  +0.3 

12.87  -.26 

61.6  43.3 

32.48  -.03 

32.4  +0.2 

27.58  -.03 

32.0  +1.8 

16.4 

24.98    .07 

57.1  +0.1 

12.56     .35 

64.8    3.1 

32.43    .07 

32.4    0.0 

27.53    .07 

33.0    0.9 

26.4 

24.89    .10 

57.0    o.o 

12.17     .43 

67.7    8.8 

32.35    .10 

32.4  -0.2 

27.45    .10 

33.8    0.7 

Oct.     6.3 

24.78    .13 

57.1  -0.2 

11.71     .49 

70.2    2.3 

32.23    .12 

32.6    0.3 

27.34    .12 

34.4    0.4 

16.3 

24.64    .14 

57.4     0.3 

11.19     .54 

72.4     1.9 

32.10    .14 

33.0    0.4 

27.21     .14 

34.7  +0.2 

26.3 

24.49  -.15 

57.8  -0.4 

10.63  -.58 

74.0  +1.4 

31 .95 -.15 

33.4  -0.5 

27.06  -.15 

34.8    0.0 

Nov.    5.3 

24.34     .15 

58.2    0.5 

10.03     .60 

75.1     0.8 

31  80    .15 

33.9    0.5 

26.92     .15 

34.6  -0.3 

15.2 

24.20    .14 

58.7    0.5 

9.43     .60 

75.6  +0.2 

31.66     .14 

34.4    0.5 

26.77    .14 

34.2    0.5 

25.2 

i 

24.06    .12 

59.3    0.6 

8  83     .59 

75.6  -0.3 

31.53     .12 

35  0    0.6 

26.63     .13 

33.6    0.7 

l 
Dec.    5.2 

23.95  -.10 

59.9  -0.6 

8.25  -.56 

74.9  -0.9 

31.41  -.11 

35.6  -0.6 

26.50  -.12 

32.8  -0.9 

15.2 

23.86    .08 

60.5    0.6 

7.72     .51 

73  7     1.5 

31.31     .08 

36.1     0.6 

26.40    .10 

31.8    1.0 

25.1 

23.79    .05 

61.1     0.6 

7.24     .44 

71.9    2.0 

31.24     .06 

36.7    0.5 

26.32    .07 

30.7     1.9 

35.1 

23.75  -.03 

61.8  -0.6 

6.83  -.37 

69.7  -2.5 

31.20 -.03 

37.2  -0.5 

26.26  -.04 

29.5  -1.3 

T                   i 
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APPARENT  PLACES  FOE  THE  UPPER  TRANSIT  AT  WASHINGTON. 

11  Cephei. 

fx  Capr 

icorni. 

79  Drnconis. 

a  Aq 

uarii. 

1 

Mean 
Solar 
Date. 

Right 
Ascension. 

Declination 
North. 

Bight 
Ascension. 

Declination 
South. 

Bight 
Ascension. 

Declination 
North. 

Bight 
Ascension. 

i 
Declination 
South. 

h      m 

21  40 

+70°  45 

b      m 

21  46 

O            / 

-14     5 

h     ni 

21  51 

+73°     8 

h     m 

21  59 

C             i 

-0  53 

■ 

J  tui.     0.1 

8 

9.44  -.43 

86.7  -*.9 

s 
51.78  -.06 

81.1  -0.9 

8 

21.66 -.53 

60.8  -9.0 

8 

43.53  -.66 

i 
27.3  -0.8 ' 

10.1 

9.05    .35 

84.3    9.6 

51.75 -.09 

81.2-0.1 

21.18     .44 

58.6    9.5 

43.48     .03 

28.1     0.8 

30.1 

8.75     .85 

81.6    9.9 

51.74  +.01 

81.3    0.0 

20.80    .39 

55.9    9.8 

43.46  -.01 

28.8    0.7 

30.0 

8.56     .13 

78.5    3.1 

51.76     .04 

81.2  +0.9 

20.53    .90 

53.0    3.1 

43.47  +.09 

29.5    0.6 

Fvli.     0.0 

8.48  -.09 

75.3    3.9 

51.82    .07 

81.0    0.3 

20.40  -.07 

49.8    3.9 

43.50    .05 

30.0    0.5 

19.0 

8.53  +.10 

72. 1  -3.9 

51.90  +.10 

80.6  +0.5 

20.40  +.07 

46.5  -8.9 

43.57  +.08 

30.4  -0.3 

Mar.     1 .0 

8.70     .9a 

68.9    3.0 

52.01     .13 

80.0    0.7 

20.54     .91 

43.4    3.1 

43.66    .11 

30.6  -0.1 

10.9 

8.98    .34 

66.0    9.7 

52.16    .16 

79.2    0.9 

20.82    .35 

40.4    9.8 

43.79     .14 

30.6  +0.1 

20.9 

9.37     .45 

63.5    9.3 

52.34    .19 

78.2    1.1 

21. aa    .47 

37.7    9.5 

43.95    .18 

30.4    0.4 

30.9 

9.87     .65 

61.3    1.9 

52.54    ,99 

77.1     19 

21.76    .58 

35.4    9.0 

44.14     .91 

29.8    0.7 ! 

1 

Apr.    9.9 

10.44  +.49 

59.7-1.3 

52.78  +.95 

75.7  +1.4 

22.38  +.67 

33.7  -1.5 

44.36  +.93 

• 
29.0  +1.0 

19.8 

11.09     .67 

58.7    0.7 

53.04     .97 

74.2    1.6 

23.09    .74 

32.4    0.9 

44  GO     .96 

27.9    1.9 1 

29.8 

11.78    .71 

58.3  -0.1 

53.32    .99 

72.6    1.7 

23.86    .78 

31.8  -0.3 

44.67     .98 

26.6    1.5 

May    9.8 

12.49    .79 

58.5  +0.5 

53.62    .30 

70.9    1.7 

24.65    .81 

31.8  +0.3 

45.16     .30 

25.0    1.6 

19.7 

13.21     .71 

69.3    1.1 

63.93    .31 

69.2    1.7 

25.46    .80 

32.5    0.9 

45.46     .30 

23.3    1.8 

29.7 

13.91  +.69 

60.7  +1.7 

54.24  +.31 

67.4  +1.7 

26.26  +.78 

33  7  +1.5 

45.77  +.31 

21.4  +1.9 

June    8.7 

14.58    .64 

62.6    9.9 

54.56    .31 

65.7    1.6 

27.01     .73 

35.5    9.0 

46.07     .30 

19.5    1.9 

18.7 

15.19     .57 

65.1     9.6 

54.86    .98 

64.1     1.5 

27.71      66 

37.7    9.5 

46.36     .99 

17.5    1.9 

28.6 

15.72    .50 

67.9    3.0 

55.14     .97 

62.7    1.4 

28.33     58 

40.4    9.9 

46.64     .97 

15.6     1 9 

July    8.6 

16.17    .40 

71.1     3.3 

55.39     .94 

61.4     1.3 

28.86    .48 

43.5    3.9 

46.90    .94 

13.7     1.8 

18.6 

16.53  +.30 

74.5  +3.5 

65.62  +.90 

60.3  +1.0 

29.28  +.37 

46.8  +3.5 

47.12  +.91 

12.0  +1.6 

28.6 

16.78    .90 

78.1     3.7 

55.80    .16 

59.5    0.7 

29.59    .95 

50.4     3.6 

47.30    .16 

10.4     1.5 

Aug.    7.5 

16.92  +.09 

81.8    3.7 

55.94     .19 

58.9    05 

29.78    .13 

54.1     3.7 

47.44     .19 

9.1      1.3 

17.5 

16  95  -.09 

85.6    3.7 

56.03    .07 

58.5    0.3 

29.84  +.01 

57.8    3.8 

47.54     .08 

7.9    l.l 

27.5 

16.88    .13 

89  2    3.6 

56.06  +.03 

58.3  +6.1 

29.78  -.19 

616     3.7 

47.60  +.04 

6.9    0.8 

Sept.    6.4 

16.69  -.83 

92.8  +3.4 

56.09 -.09 

58.4  -0.1 

29.61  -.93 

65.2  +8.5 

47.62  -.01 

6.2+0-6 

16.4 

16.42    .33 

96.1    3.9 

56.05    .06 

58.6    0.3 

29.32    .84 

68.6    3.3 

47.59    .04 

5.7    0.4! 

26.4 

16.05    .41 

99.1     9.9 

55.98    .09 

59.0    0.4 

28.93    .43 

71.8    3.0 

47.53    .07 

5.4  +0.9  { 

Oct.     6.4 

15.60    .48 

101.8    9.5 

55.87    .19 

69.4    0.5 

28.46    .59 

74.6    9.7 

47.44     .10 

5.3    0.0  •' 

16.3 

15.09    .54 

104.1    9.1 

55.75    .13 

60.0    0.6 

27.89    .60 

77.1     9.9 

47.33    .19 

5.4  -0.1  j 

26.3 

14.52  -.58 

106.0  +1.6 

55.60  -.15 

60.6  -0.6 

27.26  -.65 

79.1  +1.8 

47.20  -.13 

1 
5.6  -0.3 ! 

Nov.    5.3 

13.92    .61 

107.2     1.0 

55.46    .15 

61.2    0.6 

26.59    .69 

80.6    1.9 

47.06    .14 

5.9    0.4 

15.3 

■13.31     .69 

108.0  +0.4 

55.31    .14 

61.8    0.6 

25.89    .71 

81.6    0.7 

46.92    .14 

6.4    0.5 1 

25.2 

12.69    .61 

108.2  HM 

55.17    .13 

62.4    0.5 

25.18    .71 

81.9  +0.1 

46.79    .13 

7.0    0.6 

Dec.    5.2 

12.08  -.59 

107.7  H>.7 

55.05  -.11 

62.9  -0.5 

24.48  -.69 

81.7  -0.5 

46.67  -.19 

7.7  -6.7 

15.2 

11.52     .54 

106.7    1.3 

54.94     .09 

63.3    0.4 

23.81     .65 

60.8    l.l 

46.56    .10 

8.4     0.8 

25.1 

11.00     .48 

105.1     1.9 

54.86    .07 

63.7    0.3 

23.20    .58 

79.4    1.7 

4647    .08 

9.2    0.8 

35.1 

10.56  -.41 

102.9  -9.5 

54.81  -.05 

64.0  -0.9 

22.65  -.48 

77.4  -9.9 

46.40  -.05 

10.0  -0  8 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

a  Gruifl. 

$  Aquarii. 

7r  Aq 

uarii. 

rf  Aquarii. 

Mean 
Solar 
Date. 

Right 
Ascension. 

Declination 
South. 

Right 
Ascension. 

Declination 
South. 

Bight 
Ascension. 

Declination 
North. 

Bight 
Ascension. 

Declination 
South. 

! 

! 

b     m 

22    0 

-47°  3l' 

h     m 

22  10 

o          / 

-8  21 

h     m 

22  19 

+0°46 

h      m 

22  29 

O            / 

-0  43 

• 

;  Jan.     0.1 

8 

47.15  -.13 

58.6  +1.4 

8 

36.68  -.07 

69.4  -0.5 

8 

16.30  -.07 

51.0  -0.8 

s 
17.85  -.08 

2&2  -0.7 

I            10. 1 

47.06    .08 

57.1     1.6 

36.53    .04 

69.9    0.4 

15.24    .05 

50.2    0.8 

17.78    .06 

25.9    0.7 

1           20.1 

47.00  -,03 

55.3    1.9 

36.50  -.01 

70.2    0.3 

15.20  -.03 

49.4     0.8 

17.74     .03 

26  6    0.7 

|           30.1 

47.00  +.01 

53.4    9.1 

36.50  +.01 

70.5  -0.9 

15.19    .00 

48.7    0.7 

17.72  -.01 

27.2    0.6 

!  Feb.     9.0 

47.03    .06 

51.1     9.3 

36.52    .04 

70.5    0.0 

15.20  +.03 

48.1     0.6 

17.72 +.09 

27.8    0.5 

J            19.0 

47.12  +.10 

48.7  +9.5 

36.58  +.07 

70.5  +0.9 

15.25 +.06 

47.6  -0.4 

17.76  +.05 

28.1  -0.3 

!  Mar.     1 .0 

i 

47.24     .15 

46.2    9.6 

36.66    .10 

70.2    0  4 

15.32    .09 

47.4  -0.9 

17.82    .08 

28.3  -0.1 

i           11.0 

47.41     .19 

43.6    9.6 

36.78    .13 

69.7    0.6 

15.43    .19 

47.3  40.1 

17.92    .11 

28.3  +0.2 

30.9 

47.63     .94 

41.1     9.6 

36.93    .17 

69.0    0.8 

15.57     .16 

47.5    0.3 

18.05    .15 

28.0    0.4 

>           30.9 

47.89    .28 

38.5    9.6 

37.12    .90 

68.1     J.l 

15.74     .19 

47.9    0.6 

18.22    .18 

27.4    0.7 

i 

i 

Apr.     9.9 

48.19  +.32 

36.0  +3.5 

37.33  +.93 

66.9  +1.3 

15.94  +.99 

48.7  +0.9 

16.41  +.91 

26.6  +1.0 

J  9.9 

48.52    .85 

33.6    9.3 

37.57    .95 

65.6    1.5 

16.18     .25 

49.7    1.1 

18.64    .94 

25.6    1.2 

j          29.8 

48.89    .88 

31.4    9.1 

37.84    .98 

64.0    1.6 

16.44    sn 

51.0    1.4 

18.89    .97 

24.2    1.4 

(May    9.8 

49.28    .40 

29.4    1.8 

38.12    .30 

62.3    1.8 

16.72    .99 

52.5    1.6 

19.17     .39 

22.7    1.7 

|           19.8 

49.69    .41 

27.7    1.6 

38.42    .31 

60.5    1.8 

17.02     .80 

54.2    1.8 

19.47    .30 

20.9    1.8 

j"          99.7 

50.10  +.49 

26.3  +1.2 

38.74  +.31 

58.7  +1.9 

17.32  +.31 

56.1  +1.9 

19.77  +.31 

19.0  +1.9 

:  June    8.7 

50.52    .41 

25.3    0.8 

39.04     .31 

56.8    1.8 

17.63    .30 

58.1    9.0 

20.08    .31 

17.1    9.0 

j            JB.7 

50.92    .89 

24.6    0.5 

39.35    .30 

55.0    1.8 

17.93     .99 

60.1    9.0 

20.38    .30 

16.1    2.0 

!           98.7 

51.30    .87 

24.4  +0.1 

39.63    .98 

53.3    1.7 

18.22    .97 

62.1    9.0 

20.67    .28 

13.1      2.0 

•July    8.6 

i 

51.66    .83 

24.5  -0.3 

39.90    .95 

51.7    1.6 

18.48    .95 

64.0    1.9 

20.94     .96 

11.2     1.8 

j           18.6 

51.96 +.98 

25.0  -0.7 

40.13  +.92 

50.2  +1.3 

18.72 +.92 

65.9  +1.7 

21.18  +.32 

9.4  +1.7 

i           28.6 

52.22    .83 

25.8    1.0 

40.33    .18 

49.0    1.1 

18.91     .18 

67.6    1.6 

21.39    .19 

7.8    1.5 

{Aug,    7.5 

52.42    .17 

27.0    1.3 

40.49    .14 

48.0    0.9 

19.07     .14 

69.0    1.4 

21.56    .15 

6.4    13 

j           J  7.5 

52.56    .11 

28.5     1.6 

40.60    .09 

47.3    0.6 

19.19    .10 

70.3     1.9 

21.69    .11 

5.2    l.l 

j           37.5 

i 

52.64  +.04 

30.2    1.8 

40.67    .05 

46.8    0.4 

19.27    .05 

71.4    0.9 

21.78    .06 

4.2    0.9 

js«pt    6.5 

52.65  -.09 

32.0  -1.9 

40.70  +.01 

46.5  +0.9 

19.30  +.01 

72.2  +0.7 

21.82 +.03 

.3.4  +0.7 

16.4 

52.60    .08 

34.0    1.9 

40.68  -.03 

46.4    0.0 

19.29  -.03 

72.9    0.5 

21.82 -.02 

2.9    0.4 

96.4 

52.49    .13 

35.9    1.9 

40.63    .07 

46.6  -0.9 

19.25    .06 

73.3    0.3 

21.79    .05 

2.6  +0.2 

Oct.     6.4 

52.34    .17 

37.7    1.7 

40.56    .10 

46.7    0.3 

19.17    .09 

73.4  +0.1 

21.72    .08 

2.5    A.o 

16.4 

52.14     .91 

39.3    1.5 

40.44    .12 

47.1     0.4 

19.07    .11 

73.5  -0.1 

21.63    .10 

2.5  -0.2 

26.3 

51.92  -.93 

40.7  -1.3 

40.32  -.13 

47.6  -0.5 

18.96  -.19 

73.3  -0.9 

21.52  -.12 

2.8-0.4 

•Nov.    5.3 

l 

51.68    .94 

41.8    0.9 

40.18    .14 

48.2    0.6 

18.a3    .13 

73.0    0.4 

21.40    .13 

3.1     0.4 

;       J5.3 

51 .44     .94 

42.6    0.6 

40.04     .14 

48.8    0.6 

18.70    .13 

72.5    0.5 

21.27    .13 

3.6     0.6 

!           25.2 

1 

51.21      .93 

42.9  -0.9 

39.91     .13 

49.4    0.6 

18.56    .13 

71.9    0.6 

21.14     .13 

4.2    0.6 

] 

Deo.    5.2 

50.99  -.91 

42.9  +0.2 

39.78  -.12 

50.0  -0.6 

18.44  -.19 

71 .3  -0.7 

21.01  -.12 

4.9  -0.7 

15.2 

50.80    .18 

42.4    0.6 

39.67    JO 

50.6    0.6 

18  33    .10 

70.5    0.8 

20.90    .11 

5.6    0.8 

25.2 

50.64     .14 

41.6    1.0 

39.58    .08 

51.2    0.5 

18.23    .09 

69.7    0.8 

20.80    .09 

6.3    0.8 

35.1 

50.51  -.10 

40.4  +1.4 

39.51  -.05 

51.7  -0.5 

18  J  5  -.07 

68.9  -0.8 

20.72  -.07 

7.1  -0.8 
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FIXED  STARS,   1882. 


1 

APPARENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 

1 

226  Cephei  (B.) 

£  Pegasi. 

i  Cephei. 

A  Aqi 

jarii. 

Mean 
Solar 
Date. 

Bight 
Ascension. 

Declination 
North. 

Bight 
Ascension. 

Declination 
North, 

Bight 
Ascension. 

Declination 
North. 

Bight 
Ascension. 

Declination 
South. 

li      m 

22  30 

+75  36 

k     m 

22  35 

+  10  12 

L      m 

22  45 

+65°  34' 

h     m 

22  46 

0        • 

-8  11 

Jan.  '  0.2 

8 

10.33  -.70 

90.2-1.4 

8 

34.97  -.09 

65.9  -l.l 

s 
28.54  -.40 

70.9  -1.4 

s 
27.86  -.09 

82.2-0.5 

10.1 

9.67     .69 

88.4    3.0 

34.89    .07 

64.8    1.1 

28.17    .35 

69.2    1.9 

27.78    .07 

82.6    0.4 

90.1 

9.10     .51 

86.1      9.5 

34.83    .04 

63.6    1.9 

27  86    .99 

67.1     2.4 

27.72    .05 

83.0    0.3 

!            30.1 

8.66    .38 

83.5    9.8 

34.80  -.09 

62.4    l.l 

27.60    .99 

64.5    S.7 

27.69  -.09 

83.2  -0.1 

Feb.     91 

8.35    .93 

80.5    3.1 

34.80  +.01 

61.3    1.0 

27.42    .19 

61.6    3.0 

27.68    .00 

83.3    0.0 

19.0 

8.20  -.07 

77.3  -3.9 

34.82  +.04 

60.4  -0.9 

27.33  -.05 

58.6  -3.1 

27.70  +.03 

83.2  +0.9 

Mar.    1.0 

8.21  +.09 

74.1     3.9 

34  88    .07 

59.5    0.7 

27.33  +.05 

55.6    3.0 

27.75    .06 

62.9    0.4 

11.0 

8.38    .96 

71.0     3.0 

34.96    .11 

58.9    0.5 

27.42    .14 

52.6    9.9 

27.83    .10 

82.4    0.6 

20.9 

8.72    .49 

68.1     9.8 

35.09    .14 

58.5  -0.9 

27.61     .94 

49.7    9.7 

27.95    .13 

81.6    0.9 

30.9 

9.21      .57 

65.5    9.4 

35.25    .18 

58.5  +0.1 

27.89    .33 

47.2    2.3 

28.10    .17 

80.6    l.l 

Apr.    9.9 

9.83  +.68 

63.3  -9.0 

35.44  +.91 

58.8  40.4 

28.26  +.41 

45.2  -1.8 

28.28  +.90 

79.4  +1.3 

19.9 

10.57    .79 

61.6    1.4 

35.67    .94 

59.4    0.8 

28.71     .48 

43.5    1.3 

28.49    .93 

78.0    1.5 

39.8 

11.39     .86 

60.4     0.8 

35.92    .97 

60.3    1.0 

29.22    .53 

42.5    0.8 

28.74     .96 

76.4    1.7 

j  May    9.8 

12.28    .91 

59.9  -0.9 

36.20    .99 

61.6    1.4 

29.77     57 

42.0  -0.2 

29.01     .98 

74.7    1.8 

|           19.8 

13.22    .94 

60.0  +0.4 

36.50    .30 

63.1     1.7 

30.36    .60 

42.0  +0.4 

29.30    .30 

72.8    1.9 

j           89.8 

14.15 +.93 

60.6+1.0 

36.81  +.31 

64.9+1.9 

30.96  4.60 

42.8  +1.0 

29.61  +.31 

70  9+1.9 

|  June    8.7 

15.07    .90 

61.9    1.5 

37.12    .31 

66.9    9.1 

31.56    .59 

44.0    1.5 

29.92    .31 

68.9    1.9 

18.7 

15.94    .84 

63.6    9.0 

37.43     .30 

69.0    9.9 

32.14     .56 

45.8    9.0 

30.23    .31 

67.0    1.9 

!           28.7 

1 

16.75     .76 

65.9    9.5 

37.72    .98 

71.2    9.9 

32.69    .59 

48.0    9.5 

30.53    .99 

65.2    1.8 

[July    8  6 

17.46    .67 

68.6    9.9 

37.99    .96 

73.4    9.9 

33.18    .47 

50.7    9.9 

30.81    .97 

63.5    1.6 

j           18.6 

18.07  +.55 

71 .7  +3.9 

38.24  +.93 

75.6  49.9 

33.62  +.40 

53.7  +3.9 

31.06  +.94 

62.0  +1.4 

!           28.6 

18.56    .43 

75.0    3.5 

38.45    .18 

77.7    9.0 

33.98    .33 

57.0    3.4 

31.29    .91 

60.6    1.9 

(Aug.    7.6 

18.92    .30 

78.6    3.6 

38.62    .15 

79.7    1.9 

34.27    .95 

60.5    3.6 

31.48    .17 

59.6    1.0 

1            17.5 

19.15    .16 

82.3    3.7 

38.75    .11 

81.5    1.7 

34.48    .16 

64.1     3.7 

31.62    .12 

58.8    0.7 

!           27.5 

i 

19.24  +.09 

86.1     3.8 

38.84     .07 

83.2    1.5 

34.60  +.08 

67.8    3.7 

31.73    .08 

58.2    0.4 

|  Sept.    6.5 

19.19  -.11 

89.8  +3.7 

38.89  +.03 

84.6  +1.3 

34.63  -.01 

71.4  +3.6 

31.79 +.04 

57.6  +0.9 

!            16.5 

19.01      .95 

93.5    3.6 

38.89  -  01 

85.8    l.l 

34.58    .09 

75.0     3.5 

31.81     .00 

57.8    0.0 

|           26.4 

18.70    .37 

96.9    3.4 

38.86    .05 

86.7    0.8 

34.46    .16 

78.3     3.3 

31.79 -.04 

57.8  -0.9 

Oct.     6.4 

18.27    .48 

100.2    3.1 

38.80    .08 

87.4    0.6 

34.26    .93 

81.5    3.0 

31.74     .07 

58.1    0.4 

16.4 

17.74     .58 

103.1     9.7 

38.72    .10 

87.8    0.4 

34.00    .99 

84.2    9.6 

31.66    .09 

58.6    0.5 

26.3 

17.11  -.67 

105.6  +9.3 

38.60  -.19 

88.1  +0.1 

33.67  -.35 

86.7  +9.9 

31 .56  -.11 

59.1  -0.6 

Nor.    5.3 

16.41      .74 

107.7    1.8 

38.48    .13 

88.1  -0.1 

33.30    .39 

88.6    1.7 

31.44    .19 

59.8    0.7 

15.3 

15.64     .79 

109.2    1.3 

38.35    .13 

87.9    0.3 

32.90    .49 

90.1     1.9 

31.31     .13 

60.4    0.7 

i           25.3 

14.84     .81 

110.2     0  7 

38.22    .13 

87.4    0  5 

32.47    .44 

91.0    0.7 

31.18    .13 

61.1     0.7 

Dec.    5.2 

14.03  -.81 

110.5  +0.1 

38.09  -.19 

86.8  -0.7 

32.03  -.44 

91.4+0.1 

31 .06 -.19 

61.8-0.7 

15.2 

13.22    .80 

110.3-0.6 

37.97    .11 

86.0    0.9 

31.59     .44 

91.2-0.6 

30.94     .11 

02.5    0.6 

25.2 

12.44     .76 

109.4     1.9 

37.86    .10 

85.1     1.0 

31.16     .49 

90.3    l.l 

30.83    .10 

63.1     0.8 

35.2 

1 1 .72  -.67 

108.0  -1.8 

37.77  -.09 

84.0  -1.9 

30.76  -.40 

00. y  —1 .6 

30.74  -.09 

63.6-0.5 
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APPARENT  PLACES  FOE  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

a  Piscis  Australia. 
(FomalhaiU.) 

a  Pegasi. 
(Markdb.) 

o  Cophei. 

0Piscium. 

Right 
Ascension. 

Declination 
South. 

Bight 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
North. 

li      m 

22  51 

-30°  14 

22  58 

+14°  34 

• 

h      in 

23  13 

+67°  27 

h     m 

23  21 

C           i 

+5  43 

Jmi.     0.2 

8 

7.91  -.11 

53.2  +0.3 

8 

53.48  -.10 

24.7  -1.1 

8 

47.28  -.45 

82.2  -1.0 

B 

59.54  -.10 

58.7  -0.8 

10.2 

7.81     .09 

52.8    0.5 

53.38    .09 

23.6    1.2 

46.85    .41 

80.8    1.5 

59.44     .09 

57.8    0.9 

20.1 

7.74     .06 

52.1     0.8 

53.31     .07 

22.3    1.3 

46.46    .36 

79.0    2.1 

59.36    .08 

57.0    0.9 

30.1 

7.68  -.04 

51.2    l.l 

53.25    .04 

21.0    1.3 

46.13    .30 

76.7    2.5 

59.29    .06 

56. 1     0.8 

!  Feb.     9. 1 

i 

i 

7.67    .oo 

50.0     1.3 

53.22  -.02 

19.8     1.2 

45.87    .21 

74.0    2.8 

59.25    .03 

55.3    0.7 

1 

19.0 

7.68  +.03 

48.6  +1.5 

53.22  +.0i 

18.6  -l.l 

45.70  -.12 

71.1  -3.0 

59.23  -.01 

54.6  -0.6 

[Mar.     1.0 

7.73     .06 

47.0    1.7 

53.25    .05 

17.5    1.0 

45.63  -.02 

68. 1     3.0 

59.24  +.03 

54.1     0.4 

|            11.0 

7.81     .10 

45.1     1.9 

53.32    .08 

16.6    0.7 

45.66  +.08 

65.0    3.0 

59.28    .06 

53.8  -0.2 

21.0 

7.93    .14 

43.1     2.0 

53.42     .19 

16.0    0.5 

45.80    .19 

62.1      9.8 

59.36    .10 

53.7     0.0 

30.9 

8.09    .18 

41.0    2.2 

53.56    .16 

15.7  -0.2 

46.04     .29 

59.4    2.5 

59.47    .13 

53.9  +0.3 

Apr.     9.9 

8.28  +.21 

38.8  +2.2 

53.74  +  20 

15.7  +0.2 

46.37  +.38 

67.1  -2.1 

59.63  +.17 

54.3  +0.6 

19.9 

8.52    .95 

36.5    2.3 

53.95    .23 

16.1      0.5 

46.80    .47 

55.2    1.7 

59.81     .91 

55.0    0.8 

!           29.9 

■ 

8.78    .98 

34.2    2.3 

54.20     .25 

16.8    0.9 

47.30    .54 

53.8    1.2 

60.04     .94 

56.1     1.2 

I  May     9.8 

9.08    .31 

32.0    9.2 

54.47     .98 

J  7.8     1.2 

47.87    .59 

52.9  -0.6 

60.29    .97 

57.4    1.4 

j            19.8 

9.39    .33 

29.9    2.1 

54.76     .30 

19.2    1.5 

48.49    .63 

52.6    0.0 

60.57    .99 

56.9     1.6 

l 

29.8 

9.73  +.34 

27.9  +1.9 

55.07  +.31 

20.9  +1.8 

49.12  +.65 

52.9  +0.6 

60.87  +.30 

60.7  +1.8 

June    8.7 

J  0.07    .34 

26.1     1.7 

55.38    .32 

22.8    9.0 

49.78    .65 

53.8    l.l 

61.17    .31 

62.6    9.0 

18.7 

10.42    .34 

24.5     1.4 

55.70    .31 

24.8    9.1 

50.42    .62 

55.1     1.6 

61.48    .31 

64.6    2.1 

28.7 

10.75    .33 

23.2    1.1 

56.00    .30 

27.0    9.9 

51.03    .60 

57.1     2.2 

61.79    .30 

66.7    2.1 

July    8.7 

1 1.07    .30 

22.3    0.8 

56.29    .27 

29.3    9.3 

51.60    .55 

59.4    2  6 

62.08    .98 

68.8    9.1 

18.6 

J  1.36  +.27 

21.6+0.4 

56.55  +.25 

31.6+2.3 

52.12  +.48 

62.2  +9.9 

62.36  +.96 

70.8  +2.0 

28.6 

11.61      .24 

21.4+0.1 

56.78    .21 

33  9    9.9 

52.57    .41 

65.2    3.1 

62.60    .92 

72.7    1.8 

Aug.    7.6 

11.83    .19 

21.4  -0.2 

56.98    .17 

36.0    9.1 

52.94    .33 

68.6    3.4 

62.81     .19 

74.5    1.7 

17.6 

12.00    .14 

21.8    0.6 

57.13     .13 

38.1    9.0 

53.23    .25 

72.1     3.6 

62.96    .15 

76.1     1.5 

27.5 

12.12    .10 

22.5    0.8 

57.24     .09 

40.0     1.8 

53.44    .16 

75.8    3.7 

63.12    .11 

77.5    1.3 

Sept.    6.5 

12.19  +.05 

23.5  -l.l 

57.3!  +.05 

41.6  +1.6 

53.55  +.07 

7U.4  +3  7 

63.21  +.07 

78.7  +1.1 

16.5 

12.22    .00 

24.7     1.3 

67.34  +.01 

43.1     1.3 

63.57  -.02 

83.0    3.6 

63.26  +.04 

79.6    0.8 

26.4 

12.19  -.04 

26.0     1.4 

57.33  -.03 

44.3     1.1 

53.51     .10 

86.6    3.4 

63.28    .oo 

80.3    0.6 

Oct.     6.4 

12.13    .08 

27.4    1.4 

57.29    .06 

45.3    0.9 

53.37    .18 

89.9    3.9 

63.26  -.03 

80.8    0.4 

16.4 

12.08    .11 

28.8     1.4 

67.22    .06 

46.0    0.6 

53.15    .25 

93.0    9.9 

63.22    .06 

81.1  +0.2 

26.4 

11.91  -.14 

30.2  -1.3 

57.13  -.10 

46.4  +0.3 

52.87  -.32 

95.7  +9.5 

63.14  -.08 

81.1     0.0 

1  Nov.    5.3 

11.76    .15 

31.5     1.2 

57.02    .12 

46.6  +0.1 

52.52    .37 

98.0    9.1 

63.05    .10 

81.0-0.2 

15.3 

11.61     .16 

32.6     1.0 

56.89     .13 

46.6  -0.9 

52.13     .42 

99.8    1.6 

62.95    .11 

80.7    0.4 

25.3 

11.45    .16 

33.5    0.8 

56.77     .13 

46.3    0.4 

51.70    .45 

101.2    1.1 

62.83    .12 

80.2    0.5 

D«c.    5.3 

11.29 -.15 

34.2  -0.5 

56.64  -.13 

45.8  -O  6 

51.24  -.47 

102.0  +0.5 

62.71  -.19 

79.7  -0.6 

15.2 

11.14      .14 

34.6  -0.2 

56.51     .13 

45.1     0.8' 

50.76     .47 

102.1  -0.1 

62.59    .19 

79.0    0.8 

25.2 

11.01      .12 

34.6  +0.1 

56.38    .11 

44.2     1.0 

50.29    .46 

101.7     0.7 

62.48    .11 

78.2    0.8 

35.2 

10.89  -.10 

34.4  +6.4 

56.29  -.10 

43.1  -1.2 

49.83  -.45 

100.7  -1.3 

62.38  -.10 

77.3  -0.8 
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1 

APPARENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 

i 

• 

1 

i  Piacium. 

y  Cephei. 

Groombridge  4 1 63. 

1 
u  Piacium. 

Mean 
Solar 
Date. 

1 

Eight 
Aeceoeaon. 

Declination 
North. 

Bight 
Afloeoatau. 

Declination 
North. 

Right 
Attention. 

Declination 
North. 

Bight 
▲acenuon. 

■            1 

Declination 
North. 

h     m 

23  33 

O            / 

+4  59 

li     m 

23  34 

+76°  58' 

li     m 

23  49 

+73°  45' 

b     i» 

23  53 

0        / 

+6  12 

Jan.     0.3 

8 

53.54  -.10 

\9.Q  -0.8 

• 
30.96 -.85 

51.1  -0.6 

8 

7.14  -.67 

38.7  -0.4 

8 

15.92  -.11 

43.4  -0.8 

10.2 

53.44    .10 

19.0    0.8 

30.13    .61 

50.2     1.9 

6.48     .64 

37.9    l.l 

15.81     .10 

42.6    0.6 

20.2 

53.35    .08 

18.1     0.8 

29.35    .73 

48.8    1.8 

5.86     .59 

36.5    1.6 

15.72    .09 

41.8    0.8 

30.1 

53.28    .06 

17.3     0.8 

28.67    .69 

46.7    9.3 

5.30    .51 

34.6    9.1 

15.63    .08 

40.9    0.8 

Feb.     9. 1 

53.22    .04 

16.6    0.7 

28.11      .49 

44.2    9.7 

4.84    .49 

32.3    9.5 

15.56    .06 

40.2    0.7 

J9.1 

53.19  -.09 

15.9  -0.6 

27.69  -.34 

41.4  -9.9 

4.47  -.30 

29.6-9.8 

15.51  -.03 

39.5  -0.6 

Mar.     1.1 

53.19  +.01 

15.4    0.4 

27.44  -.17 

38.4     3.1 

4.24    .17 

26.6    3.0 

15.49  -.01 

39.0    0.4 

11.0 

53.22    .05 

15.2  -0.9 

27.36  +.01 

35.3    3.1 

4.14  -.03 

23.6    3.1 

15.50  +.03 

38.6  -OJ9: 

21.0 

53  29    .06 

15.1  +0.1 

27.47    .90 

32.2    3.0 

4.19  +.19 

20.5    3.0 

15.55    .08 

38.5    0.0 

31.0 

53.39    .13 

15.3    0.3 

27.76    .38 

29.2    9.8 

4.38    .97 

17.6    9.8 

15.63    .10 

38.6  40.9 

Apr.     9.9 

53.53  +.16 

15.8  +0.6 

28.22  +.54 

26.6  -9.5 

4.72  +.41 

14.9  -9.5 

15.75  +.14 

39.0  40.5 

19.9 

53.71     .20 

16.5    0.9 

28.83    .69 

24.2    9.1 

5.19    .53 

12.5    9.1 

15.92    .18 

39.7    0.8 

29.9 

53.93    .83 

17.5    1.9 

29.59    .82 

22.4     1.6 

5.78    .64 

10.6    1.7 

16.12    .21 

40.6    l.l 

May    9.9 

54.18    .96 

18.8     1.4 

30.46    .99 

21.0    l.l 

6.47    .73 

9.1     1.9 

16.35    .95 

41.9    1.3 

19.8 

54.45    .98 

20.4     1.6 

31.42    .99 

20.2  -0.5 

7.24     .80 

8.2    0.6 

16.62    .97 

43.3    1.6 

29.8 

54.74  +.90 

22.1  +1.8 

32.43+1.03 

20.0  40.1 

8.06  +.84 

7.9  -0.1 

16.90  +.30 

45.0  +1.8 

June    8.8 

55.05    .31 

24.0    9.0 

33.47  1.04 

20.3    0.6 

8.92    .86 

8.1  40.5 

17.21     .31 

46.8    1.9 

18.7 

55.36    .31 

26.0    9.1 

34.51    1.09 

21.2    1.9 

9.78    .86 

9.0    l.l 

17.52    .31 

48.8    9.0 

28.7 

55.67    .30 

28.1    9.0 

35.51     .98 

22.7    1.7 

10.63    .83 

10.3    1.6 

17.83    .31 

50.8    9.0 

July    8.7 

55.97    .89 

30.1     9.0 

36.46    .91 

24.7    9.8 

11.44     .78 

12.1    9.1 

18.13    .30 

52.9    9.0 

18.7 

56.25  +.97 

32.1  +1.9 

37.33  +.69 

27.1  +9.6 

12.19  +.79 

14.4  +9.5 

18.42  +.98 

54.9  +9.0 

28.6 

56.50    .94 

34.0    i.b 

38.10    .79 

30.0    3.0 

12.86    .63 

17.2    9.9 

18.68    .95 

56.8    1.9 

Aug.    7.6 

56.72    .SO 

35.7    1.6 

38.75    .59 

33.1      3.3 

13.45    .54 

20.2    3.9 

18.92    .82 

58.6    1.7 

17.6 

56.90    .17 

37.3     1.5 

39.28    .46 

36.5    3.5 

13.94     .44 

23.5    3.4 

19.12    .18 

60.2    1.5 

27.6 

57.05    .13 

38.6     1.9 

39.67    .39 

40.2    3.7 

14.32    .39 

27.1     3.6 

19.28    .14 

61.6    1.3 

Sept.    6.5 

57.15  +.09 

39.7  +1.0 

39.92  +.18 

43.9  +3.8 

14.59  +.91 

30.7  +3.7 

19.41  +.11 

62.9  +1.1 

16.5 

57.22    .05 

40.6    0.8 

40.03  +.08 

47.7    3.8 

14.74  +.09 

34.4    3.7 

19.49    .07 

63.8    0.9 

26.5 

57.25  +.01 

41.3    0.6 

39.98  -.11 

51.4     3.7 

14.78  -.09 

38.1     3.6 

19.54  +.03 

64.6    0.6 

Oct.     6.4 

57.24  -.09 

41.7     0.3 

39.80    .95 

55.0    3.5 

14.70    .14 

41.7    3.5 

19.56    .00 

65.1     0.4 

16.4 

57.21     .05 

41.9  40.1 

39.49    .38 

58.4    3.3 

14.51      .94 

45.1    3.3 

19.54  -.03 

65.4  +0.2 

26.4 

57.15  -.07 

41.9  H).l 

39.04  -.50 

61.5  +3.0 

14.22  -.34 

48.3  +3.0 

19.49  -.08 

65.4    0.0 

Nov.    5.4 

57.06    .09 

41.8    0.9 

38.48    .61 

64.3    9.6 

13.&3     .44 

51.1     9.6 

19.43    .08 

65.3 -OJ9 

15.3 

56.97     .10 

41.4    0.4 

37.82    .71 

66.7    9.1 

13.35    .59 

53.5    9.9 

19.34    .09 

65.1     0.3 

25.3 

56.86    .11 

41.0     0.5 

37.07    .78 

68.5     1.6 

12.80    .58 

55.4    1.7 

19.24    .10 

64.6    0.5 

Dec.    5.3 

56.75  -.19 

40.4  -0.6 

36.26  -.84 

69.8  +1.0 

12.19  -.64 

56.8  +1.1 

19.13 -.11 

64.1  -0.6 

15.3 

56.63     .19 

39.7    0.7 

35.40    .87 

70.5  +0  4 

11.53     .67 

i 

57.6  40.5 

19.02    .19 

63.4    0.7 

25.2 

56.52     .11 

38.9    0.8 

34.52    .87 

70.6  -0.9 

10.86     .68 

57.8  -0.1 

18.90    .11 

62.7    0.8 

35.2 

56.41  -.10 

38.1  -0.8 

33.66 -.85 

70.0  -0.9 

10.18  -.66 

57.4  -0.7 

18.79  -.11 

61.9  -0.8 
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FOR  WASHINGTON  MEAN  AND  APPARENT  NOON. 

Date. 

Apparent  Right 
Ascension. 

Apparent 
Declination. 

Hourly 
Motion. 

Equation 
of  Time 

for 

Apparent 

Noon. 

Semi- 
diameter 

at 
Apparent 

Noon. 

Sidereal 
Time  of 
Semid. 
Passing 
Merid. 

Sidereal 
Time 

of 
Mean 
Noon. 

Mean  Noon. 

App. 
Noon. 

Mean  Noon. 

App. 
Noon. 

Right 
Ascen. 

Decli- 
nation. 

Jan.    1 

h    m     8 
18  48  58.51 

59.24 

O        /        // 

-22  58  329 

// 
32.1 

s 
11.029 

+12.90 

m     s 
+  3  59.51 

16  18.39 

m    s 
1  11.06 

h  m     s 
18  44  59.07 

2 

18  53  23.03 

23.85 

22  53    9.6 

8.5 

11.014 

14.04 

4  27.48 

16  18.36 

1  11.02 

18  48  55.63 

3 

18  57  47.16 

48.07 

22  47  19.1 

17.8 

10.907 

15.17 

4  55.06 

16  18.38 

1  10.97 

16  52  52.19 

4 

19    2  10.90 

11.89 

22  41    1.5 

0.0 

10.960 

16.30 

5  22.24 

16  18.36 

1  10.91 

18  56  48.75 

5 

19    6  34.20 

35.27 

22  34  16.9 

15.2 

10.961 

17.42 

5  48.99 

16  18.34 

1  10.85 

19    0  45.31 

6 

19  10  57.05 

58.20 

-22  27    5.5 

35 

10.942 

+18.53 

+  6  15.30 

16  18.31 

1  10.79 

19    4  41.86 

7 

19  15  19.43 

20.65 

22  19  27.6 

25.3 

10.923 

19.63 

641.13 

16  18.28 

1  10.72 

19    8  38.42 

8 

19  19  41.31 

42.60 

22  U  23.3 

20.8 

10.901 

20.72 

7    6.46 

16  18.25 

1  10.65 

19  12  34.98 

9 

19  24    2.67 

4.03 

22   2  52.9 

50.1 

10.879 

21.80 

7  31.26 

16  18.20 

1  10.57 

19  16  31.54 

10 

19  28  23.49 

24.92 

21  53  56.7 

53.6 

10.856 

22.88 

7  55.53 

16  18.15 

1  10.49 

19  20  28.09 

11 

19  32  43.75 

45.25 

-21  44  34.7 

31.3 

10.832 

+23.94 

+  8  19.23 

16  18.10 

1  10.41 

19  24  24.65 

12 

19  37    3.42 

4.96 

21  34  47.3 

43.6 

10.807 

24.99 

8  42.35 

16  18.04 

1  10.33 

19  28  21.21 

13 

19  41  22.48 

24.10 

21  24  34.9 

30.9 

10.781 

26.03 

9   4.86 

16  17.97 

1  10.24 

19  32  17.77 

14 

19  45  40.91 

42.59 

21  13  57.7 

53.4 

10.755 

27.06 

9  26.73 

16  17.90 

1  10.15 

19  36  14.32 

15 

19  49  58.70 

60.44 

21    2  56.0 

51.4 

10.727 

28.07 

9  47.96 

16  17.82 

1  10.06 

19  40  10.88 

16 

19  54  15.82 

17.62 

-20  5130.1 

25.2 

10.699 

+29.07 

+10    8.53 

16  17.74 

1    9.96 

19  44    7.43 

17 

19  58  32.24 

34.10 

20  39  40.4 

35.2 

10.670 

30.05 

10  28.40 

16  17.66 

1    9.86 

19  48   3.99 

18 

20    2  47.96 

49.87 

20  27  27.2 

21.6 

10.640 

31.03 

10  47.55 

16  17.57 

1    9.76 

19  52   0.55 

19 

20    7   2.94 

4.90 

20  14  50.9 

45.0 

10.609 

31.98 

11    5.97 

16  17.48 

1    9.66 

19  55  57.11 

20 

20  11  17.18 

19.19 

20    1  51.7 

45.4 

10.577 

32.93 

11  23.65 

16  17.39 

1    9.56 

19  59  53.66 

21 

20  15  30.65 

32.70 

-19  48  30.1 

23.5 

10.545 

+33.85 

+11  40.56 

16  17.29 

1    9.46 

20    3  50.22 

22 

20  19  43.34 

45.43 

19  34  46.5 

39.6 

10.512 

34.77 

1 1  56.69 

16  17.19 

1    9.35 

20    7  46.77 

23 

20  23  55.24 

57.37 

192041.2 

34.0 

10.479 

35.66 

12  12.03 

16  17.09 

1    9.24 

20  11  43.33 

24 

20  28   6.33 

8.50 

19    614.6 

7.0 

10.445 

36.54 

12  26.56 

16  16.98 

1    9.13 

20  15  39.89 

25 

20  32  16.6) 

18.81 

18  5127.1 

19.2 

10.411 

37.40 

12  40.27 

16  16.86 

1    9.02 

20  19  36.45 

26 

20  36  26.06 

28.29 

-18  36  19.2 

10.9 

10.377 

+38.25 

+12  53.17 

16  16.74 

1    8.91 

20  23  33.00 

27 

20  40  34.69 

36.94 

1820  51.1 

42.5 

10.342 

39.08 

13    5.24 

16  16.62 

1    8.80 

20  27  29.56 

28 

20  44  42.48 

44.75 

18    4  63.2 

54.3 

10.307 

39.90 

13  16.47 

16  16.50 

1    8.68 

20  3126.11 

29 

20  48  49.43 

51.72 

17  48  56.0 

46.6 

10.272 

40.69 

13  26.85 

16  16.37 

1    8.57 

20  35  22.67 

30 

20  62  55.55 

57.66 

17  32  29.7 

20.2 

10.238 

41.48 

13  36.41 

16  16.23 

1    8.45 

20  39  19.22 

31 

20  57   0.84 

3.17 

-17  15  44.9 

35.1 

10.203 

+49.23 

+13  45.14 

16  16.09 

1    8.34 

20  43  15.78 

Feb.    1 

21    1    5.29 

7.64 

16  58  41.9 

31.9 

10.168 

42.96 

13  53.03 

16  15.95 

1    8.22 

20  47  12.33 

2 

21    5    8.91 

11.28 

16  4121.1 

10.8 

10.134 

43.72 

14    0.09 

16  15.80 

1    8.11 

20  51    8.89 

3 

21    911.71 

14.10 

16  23  42.9 

32.4 

10.100 

44.45 

14    6.33 

16  15.64 

1    7.99 

20  55    5.44 

4 

21  13  13.70 

16.09 

16    5  47.6 

36.9 

10.066 

45.14 

14  11.75 

16  15.48 

1    7.88 

20  69   2.00 

5 

21  17  14.88 

17.27 

-15  47  35.7 

24.8 

10.033 

+45.83 

+14  16.37 

16  15.31 

1    7.76 

21    2  58.55 

6 

21  21  15.26 

17.65 

15  28  67.5 

56.4 

10.000 

46.50 

14  20.18 

16  15.13 

1    7.65 

21    6  55.11 

7 

21  25  14.84 

17.23 

15  10  23.4 

12.1 

9.967 

47.16 

14  23.20 

16  14.95 

1    7.53 

21  10  51.66 

8 

21  29  13.64 

16.03 

14  5)  23.9 

12.4 

9.934 

47.79 

14  25.43 

16  14.77 

1    7.42 

21  14  48.22 

9 

2133  11.66 

14.05 

14  31  69.3 

57.7 

9.902 

48  41 

14  26.91 

16  14.59 

1    7.31 

21  18  44.77 

10 

2137    8.92 

11.30 

-14  12  40.1 

28.3 

9.870 

+49.00 

+14  27.61 

16  14.40 

1    7.20 

21  22  41.33 

11 

21  4 1    5.43 

7.80 

13  52  56.7 

44.8 

9.839 

49.58 

14  27.55 

16  14.20 

1    7.09 

21  26  37.88 

12 

21  45    1.19 

3.55 

13  32  59.5 

47.4 

9.808 

50.15 

14  26.75 

1614.01 

I    6.98 

21  30  34.44 

13 

21  48  56.21 

58.56 

13  12  48.9 

36.7 

9.777 

50.71 

14  25.22 

16  13.81 

1    6.87 

21  34  30.99 

14 

21  52  50.51 

52.85 

12  5225.4 

13.1 

9.747 

51.23 

14  22.95 

16  13.61 

1    6.76 

21  38  27.54 

15 

21  66  44.09 

46.41 

-12  3149.3 

36.9 

9.717    +51.75 

+14  19.96 

16  13.40 

1    6.64 

21  42  24.09 

16|22   0  36.95 

39.25 

-12  10  61.2 

48.7 

9.687  '  +52.24 

+14  16.26 

16  13.20 

1    6.55 

21  46  20.65 

Norn— For  mean  time  interval  of  semldiameter  passing  meridian,  subtract  0M9  from  the  sidereal  interval. 
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1 
( 

FOE  WASHINGTON  MEAN  AND  APPARENT  NOON. 

Date. 

Apparent  Bight 
Ascension. 

Apparent 
Declination. 

Hourly 
Motion. 

Equation 
of  Time 

for 

Apparent 

Noon. 

Semi, 
diameter 

at 
Apparent 

Sidereal 
Time  of 

Semid. 

Passing 

Merid. 

Sidereal 
Time 

of 
Mean 

Noon.        | 

Mean  Noon. 

App. 
Noon. 

Mean  Noon. 

App. 
Noon. 

Bight 
Aacen. 

Decli- 
nation. 

Feb.  16 

h    m     s 
22   0  36.95 

8 

39.25 

O        1        II 

-1210  61.2 

48.7 

8 

9.687 

+59J94 

m     s 
+14  16.26 

16  13.20 

m    a 
1    6.55 

h  m     a 
21  46  20.65 

17 

22   4  29.09 

31.38 

11  49  61.5 

49.0 

9.658 

59.79 

14  11.85 

16  12.99 

1    6.45 

21  50  17.20 

18 

22   8  20.55 

22.82 

11  28  50.6 

38.1 

9.699 

53.17 

14    6.74 

16  12.77 

1    6.35 

2154  13.76 

19 

2212  11.32 

13.57 

11    728.9 

16.4 

9.001 

53.69 

14    0.95 

16  12.55 

1    6.25 

21  58  10.31 , 

20 

22  16    1.42 

3.65 

10  45  56.9 

44.4 

9.573 

54.03 

13  54.49 

16  12.34 

1    6.15 

22    2    6.87 

21 

22  19  50.86 

53.06 

-10  24  15.0 

2.5 

9.546 

+54.44 

+13  47.37 

16  12.12 

1    6.06 

22    6    3.42 

22 

22  23  39.65 

41.82 

10    2  23.6 

11.2 

9.519 

54.89 

13  39.60 

1611.90 

1    5.97 

22   9  59.98 

23 

22  27  27.80 

29.94 

9  40  23.1 

10.7 

9.493 

55.90 

13  31.19 

16  11.68 

1    5.88 

22  13  56.52 . 

24 

22  31  15.33 

17.44 

9  18  14.0 

1.6 

9.468 

55.54 

13  22.17 

16  11.46 

1    5.79 

22  17  53.08 

25 

22  35   2.25 

4.33 

8  55  56.7 

44.4 

9.443 

55.88 

13  12.53 

16  11.23 

1    5.71 

22  21  49.63 

26 

22  38  48.58 

50.63 

-  8  33  31.5 

19.3 

9.419 

+56.19 

+13    2.30 

1611.00 

1    5.63 

1 

22  25  46.19 

27 

22.42  34.33 

36.34 

8  10  59.0 

46.9 

9.395 

56.50 

12  51.51 

16  10.76 

1    5.55 

22  29  42.73 1 

28 

22  46  19.53 

21.51 

7  48  19.3 

7.3 

9.379 

56.76 

12  40.16 

16  10.53 

1    5.48 

22  33  39.29! 

Mar.    1 

22  50   4.19 

6.13 

7  25  33.0 

21.1 

9.350 

57.06 

12  28.26 

16  10.29 

1    5.41 

22  37  35.84 

2 

22  53  48.35 

50.26 

7    2  40.4 

28.6 

9.399 

57.3J 

12  15.86 

16  10.05 

1    5.34 

22  41  32.40 

3 

22  57  32.01 

33.88 

-  6  39  41.7 

30.1 

9.309 

+57.55 

+12   2.97 

16    9.81 

1    5.27 

22  45  28.95 

4 

23    1  15.21 

17.04 

616  37.6 

26.1 

9.990 

57.77 

1 1  49.60 

16   9.56 

1    5.20 

22  49  25.50 

5 

23    4  57.95 

59.74 

5  53  28.2 

16.9 

9.279 

57.99 

1 1  35.80 

16    9.30 

1    5.13 

22  53  22.05 

6 

23    8  40.27 

42.02 

5  30  14.0 

2.9 

9.955 

58.18 

11  21.57 

16    9.04 

I    6.07 

22  57  18.01 

7 

2312  22.19 

23.90 

5   6  55.3 

44.5 

9.939 

58.36 

11    6.94 

16   8.78 

1    5.01 

23    1  15.15 

8 

23  16    3.74 

5.41 

-  4  43  32.5 

21.9 

9.994 

+58.59 

+10  51  93 

16   8.52 

1    4.95 

23    6  11.71 

9 

23  19  44.93 

46.56 

4  19  65.9 

55.6 

9.909 

58.68 

10  36.56 

16   8.26 

1    4.90 

23   9    8.26 

10 

23  23  25.79 

27.38 

3  56  36.0 

25.9 

9.196 

58.80 

10  20.86 

16   7.99 

1    4.85 

23  13    4.82 

11 

23  27    6.34 

7.89 

3  32  63. 1 

53.2 

9.183 

58.99 

10    4.86 

16   7.72 

1    4.81 

23  17    1.37 

12 

23  30  46.61 

48.12 

3   9  27.6 

17.9 

9.179 

59.09 

9  48.59 

16    7.45 

1    4.76 

23  20  57.93 

13 

23  34  26.60 

28.06 

-  2  45  49.9 

40.5 

9.161 

+59.11 

+  9  32.04 

16    7.18 

1    4.72 

23  24  54.47 

14 

23  38   6.34 

7.76 

2  22  10.3 

1.1 

9.151 

59.17 

9  15.21 

16   6.91 

1    4.68 

23  28  51.03 

15 

23  41  45.84 

47.21 

1  58  29.2 

20.3 

9.149 

59.93 

8  58.15 

16    6.64 

1    4.65 

23  32  47.59 

16 

23  45  25.14 

26.47 

1  34  47.1 

38.4 

9.134 

59J98 

8  40.89 

16   6.37 

1    4.61 

23  36  44.14 

17 

23  49    4.24 

5.52 

1  10  64.3 

55.9 

9.196 

59 .98 

8  23.46 

16   6.09 

1    4.58 

23  40  40.68 

18 

23  52  43.17 

44.41 

-  0  47  21.3 

13.3 

9.119 

+59.99 

+  8    5.84 

16    5.82 

1    4.56 

23  44  37.24 

19 

23  56  21.93 

23.12 

-  0  23  38.3 

30.6 

9.119 

59.98 

7  48.04 

16    5.55 

1    4.54 

23  48  33.78 

20 

0    0    0.55 

1.69 

+  0    0   4.3 

11.7 

9.106 

59.95 

7  30.10 

16    5.28 

1    4.52 

23  52  30.34 

21 

0    3  39.04 

40.13 

0  23  46.1 

53.2 

9.101 

59.91 

7  12.05 

16    5.00 

1    4.50 

23  56  26.90 

22 

0    7  17.42 

18.46 

0  47  26.5 

33.3 

9.097 

59.15 

6  53.90 

16   4.73 

1    4.49 

0    0  23.451 

23 

0  10  55.71 

56.71 

+  1  11    6.4 

11.9 

9.094 

+59.08 

+  6  35.64 

16   4.46 

1    4.48 

0    4  20.00 

24 

0  14  33.92 

34.87 

1  34  42.2 

48.4 

9.09J 

58.98 

6  17.30 

16   4.19 

1    4.47 

0    816.55 

25 

0  18  12.07 

12.98 

1  58  16.7 

22.6 

9.060 

do.oo 

5  58.90 

16    3.92 

1    4.46 

0  12  13.10 

26 

0  21  50.18 

51.05 

2  2148.5 

54.1 

9.088 

58.75 

5  40.45 

16   3.65 

1    4.46 

0  16    9.65 

27 

0  25  28.28 

29.10 

2  45  17.3 

22.6 

9087 

58.63 

5  21.99 

16   3.38 

1    4.46 

0  20    6.21 

28 

0  29   6.37 

7.14 

+  38  42.7 

47.7 

9.088 

+58.48 

+  5    3.54 

16   3.11 

1    4.46 

0  24    2.76 

29 

0  32  44.49 

45.21 

3  32    4.3 

8.9 

9.089 

58.39 

4  45.11 

16   2.83 

1    4.47 

0  27  59.31 

30 

0  36  22.64 

23.31 

3  55  21.9 

26.2 

9.093 

58.14 

4  26.72 

16   2.56 

1    4.48     0  3155.86 

31 

i 

0  40    0.86 

1.49 

4  18  35.1 

392 

9.095 

57.95 

4    8.40 

16   2.29 

1    4.49     0  35  52.41 

1          32 

i 

1 

0  43  39.17 

39.75 

4  4143.5 

47.2 

9.099 

57.74 

3  50.16    16    2.02 

1 

1    4.51  I    0  39  48.97 

33 

0  47  17.59 

18.13 

+  54  46.9 

50.3 

9.104 

+57.53 

+  3  32.03  ,  16    1.74 

1    4.53     0  43  45.52 

'         34 

0  50  56.14 

56.63 

+  5  27  45.0 

48.1 

9.110  i  +57.30 

+  3  14.03,  16    1.46 

1    4.55}   0  47  42.07  | 

Note.— For  mean  time  interval  of  eemidiameter  paaaing  meridian,  subtract  0U8  from  the  aidereal  lateral. 
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FOE  WASHINGTON  MEAN  AND  APPARENT  NOON. 

Date. 

Apparent  Right 
Ascension. 

Apparent 
Declination. 

Hourly 
Motion. 

Equation 
of  Time 

for 
Apparent 

Semi- 
diameter 

at 
Apparent 

Noon. 

Sidereal 
Time  of 
Semid. 
Passing 
Merid. 

Sidereal 
Time 

of 
Mean 

Noon. 

Mean  Noon. 

App. 
Noon. 

Mean  Noon. 

App. 
Noon. 

Right 
Aaoen. 

Deoli- 
nation. 

April  1 

h    m     a 
0  43  39.17 

39.75 

O        1        II 

+  4  4143.5 

47.2 

8 

9.099 

+57.74 

m     a 
+  3  50.16 

16   2.02 

m    s 
1    4.51 

h  m     s 
0  39  48.97 

2 

0  47  17.59 

16.13 

5   4  46.9 

50.3 

9.104 

57.53 

3  32.03 

16    1.74 

1    4.53 

0  43  45.52 

3 

0  50  56.14 

56.63 

5  27  45.0 

48.1 

9.110 

57.30 

3  14.03 

16    1.46 

1    4.55 

0  47  42.07 

4 

0  54  34.84 

35.29 

5  50  37.4 

40.2 

9.116 

57.06 

2  56.18 

16    1.19 

1    4.68 

0  51  38.62 

5 

0  58  13.72 

14.12 

6  13  23.7 

26.2 

9.194 

56.80 

2  38.50 

16   0.91 

1    4.61 

0  55  35.16 

6 

1    1  52.79 

53.15 

+  6  36   3.7 

5.9 

9.133 

+56.53 

+  2  21.03 

16    0.64 

1    4.64 

0  59  31.73 

7 

1    5  32.09 

32.40 

6  58  37.0 

38.9 

9.143 

56 .95 

2    3.78 

16   0.36 

1    4.67 

1    3  28.28 

8 

1    911.63 

11.90 

7  21    3.3 

4.9 

9.153 

55.94 

1  46  77 

16   0.06 

1    4.71 

1    7  24.83 

9 

1  12  51.43 

51.66 

7  43  22.3 

23.6 

9.164 

55.63 

1  30.03 

15  59.80 

1    4.74 

1  11  21.39 

10 

1  16  31.51 

31.70 

8   5  33.4 

34.5 

9.176 

55.30 

1  13.57 

15  69.52 

1    4.78 

1  1517.94 

11 

12011.89 

12.04 

+  8  27  36.6 

37.4 

9.169 

+54.98 

+  0  57.40 

15  59.24 

1    4.62 

1  19  14.49 

12 

1  23  52.56 

52.69 

8  49  31.4 

32.0 

9.909 

54.60 

0  41.54 

15  58.97 

1    4.87 

12311.04 

13 

127  33.59 

33.66 

9  11  17.5 

17.9 

9.916 

54.93 

0  26.01 

15  58.69 

1    4.91 

127    7.59 

14 

1  31  14.95 

14.96 

9  32  54.4 

54.6 

9.931 

53.84 

+  0  10.81 

15  58.42 

1    4.96 

131    4.15 

15 

1  34  56.67 

56.66 

9  54  22.0 

22.0 

9.946 

53.44 

-  0    4.03 

1558.15 

1    5.01 

1  35   0.71 

16 

1  3d  38.76 

38.71 

+1015  39.7 

39.5 

9.969 

+53.03 

-  0  18.50 

15  57.89 

1    5.07 

1  38  57.26 

17 

142  21.23 

21.15 

10  36  47.3 

46.9 

9.878 

59.60 

0  32.58 

15  57.62 

1    5.12 

1  42  53.81 

18 

1  46   4.09 

3.97 

10  57  44.4 

43.8 

9.994 

58.15 

0  46.26 

15  67.36 

1    5.18 

1  46  50.36 

19 

1  49  47.35 

47.19 

11  18  30.6 

29.9 

9.311 

51.69 

0  59.55 

15  57.11 

1    5.24 

1  50  46.92 

20 

1  53  31.01 

30.82 

11  39   5.7 

4.8 

9.398 

51.99 

1  12.44 

1556.86 

1    5.30 

1  54  43.47 

21 

1  57  15.10 

14.88 

+1 1  59  29.3 

28.2 

9.346 

+50.73 

-  124.92 

15  66.60 

1    5.36 

1  58  40.03 

22 

2   0  59.62 

59.36 

1219  41.0 

39.7 

9.364 

50.93 

136.95 

15  56.35 

1    5.43 

2   2  36.58 

23 

2   4  44.58 

44.29 

12  39  40.5 

39.1 

9.363 

49.79 

148.54 

15  56.10 

1    5.49 

2    6  33.14 

24 

2   8  30.00 

29.68 

12  59  27.5 

25.9 

9.409 

49.19 

1  59.68 

15  55.86 

1    5.56 

2  10  29.69 

25 

2  J2  15.87 

15.53 

1318  61.7 

59.9 

9.491 

48.65 

?  10.36 

15  56.61 

1    5.63 

2  14  26.24 

26 

216   2.21 

1.84 

+13  38  22.6 

20.7 

9.441 

448.09 

-  2  20.56 

15  55.37 

1    5.70 

2  18  22.79 

27 

219  49.02 

48.62 

13  57  30.1 

28.1 

9.461 

47.59 

2  30.30 

15  55.13 

1    5.77 

2  22  19.35 

28 

2  23  36.31 

35.89 

14  16  23.7 

21.6 

9.481 

46.94 

2  39  55 

15  54.89 

1    5.85 

2  2615.90 

29 

2  27  24.11 

23.67 

14  35    3.2 

1.0 

9.509 

46.35 

2  48.31 

15  54.65 

1    5.93 

2  30  12.46 

30 

2  31  12.44 

11.98 

14  53  28.3 

26.1 

9.594 

45.74 

2  56.54 

15  54.42 

1    6.01 

2  34   9.01 

May    1 

2  35    1.29 

0.81 

+1511  38.7 

36.4 

9.546 

+45.19 

-  3   4.25 

16  54.16 

1    6.09 

2  38   5.57 

2 

2  38  50.67 

50.17 

15  29  34.1 

31.8 

9.569 

44.49 

311.43 

15  53.95 

1    6.17 

2  42   2.12 

3 

2  42  40.60 

40.08 

15  47  14.2 

11.8 

9.598 

43.84 

318.06 

15  53.72 

1    6.25 

2  45  58.68 

4 

2  46  31.09 

30.55 

16   4  38.6 

36.2 

9.616 

43.18 

3  24.13 

15  53.49 

1    6.33 

2  49  55.23 

5 

2  5022.15 

21.59 

16  2147.1 

44.7 

9.639 

49.53 

3  29.63 

15  53.26 

1    6.41 

2  53  51.79 

6 

2  54  13.78 

13.21 

+16  38  39.4 

36.9 

9.663 

+41.84 

-  3  34.55 

15  53.03 

1    6.49 

2  57  48.34 

7 

2  58   5.98 

5.40 

16  55  15.3 

12.8 

9.687 

41.14 

3  38.90 

15  62.80 

1    6.57 

3    144.90 

8 

3    158.77 

58.17 

17  11  34.2 

31.7 

9.719 

40.43 

3  42.66 

15  52.58 

1    6.66 

3    5  41.45 

9 

3    5  52.15 

51.54 

17  27  36.0 

33.5 

9.737 

39.71 

3  45.85 

15  52.36 

1    6.74 

3    9  38.01 

10 

3   9  46.13 

45.51 

17  43  20.3 

17.8 

9.769 

38.98 

3  48.43 

15  52.14 

1    6.82 

3  13  34.56 ' 

11 

3  13  40.71 

40.08 

+17  58  47.0 

44.5 

9.787 

+38.94 

-  3  50.40 

15  51.93 

1    6.90 

3  17  31.12; 

12 

317  35.89 

35.25 

18  13  55.6 

53.2 

9.811 

37.48 

3  51.79 

15  51.72 

1    6.99 

3  21  27.67  i 

13 

3  2131.65 

31.01 

18  28  45.9 

43.5 

9.836 

36.71 

3  52.58 

16  51.51 

1    7.07 

3  25  24.23 

14 

3  25  28.00 

27.36 

18  43  17.6 

15.3 

9860 

35.93 

3  52.78 

15  61.31 

1    7.15 

3  29  20.78 

15 

3  29  24.93 

24.29 

18  57  30.4 

28.1 

9.884 

35.13 

3  52.40 

1551.11 

1    7.23 

3  33  17.34  ' 

16 

3  33  22.44 

21.80 

+19  1124.0 

21.7 

9.908 

+34.39 

-  3  51.45 

15  60.91 

1    7.31 

3  37  13.89 

17 

3  37  20.52 

19.88 

+19  24  58.0 

55.8 

9.938 

+33.50 

-  3  49.93 

15  50.72 

1    7.39 

3  41  10.45 

Nora*— For  mean  lime  interval  of  semidiameter  passing  meridian,  subtract  0U8  from  the  sidereal  interval. 
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FOE  WASHINGTON  MEAN  AND  APPABENT  NOON. 

Date. 

Apparent  Right 
Ascension. 

Apparent 
Declination. 

Hourly 
Motion. 

Equation 
of  Time 

for 

Apparent 

Noon. 

Semi- 
dlameter 

at 
Apparent 

JNoon. 

Sidereal 
Time  of 
Semid. 
Passing 
Merld. 

Sidereal 
Time 

of 
Mean 
Noon. 

Mean  Noon. 

App. 
Noon. 

Mean  Noon. 

App. 
Noon. 

Bight 
Aacen. 

Decli- 
nation. 

May  17 

h    m     8 
3  37  20.52 

19.88 

o     i      n 

+19  24  58.0 

55.8 

• 
9999 

+33.50 

m     8 
-  3  49.93 

15  50.72 

m    a 
1    7.39 

h  m     s 
3  41  10.45 

18 

3  41  19.16 

18.52 

19  3812.4 

10.3 

•.056 

39.68 

3  47.84 

15  50.54 

1    7.47 

3  45    7.00 

19 

3  45  18.35 

17.72 

19  51    6.7 

4.7 

0.978 

31.84 

3  45.21 

15  50.35 

1    7.55 

3  49    3.56 

20 

3  49 18.09 

17.47 

20   3  40.8 

uOii7 

10.000 

30.09 

3  42.04 

15  50.17 

1    7.63 

3  53   0.12 

21 

3  53  18.36 

17.75 

20  15  54.3 

52.4 

10.099 

30.13 

3  38.33 

15  50.00 

1    7.71 

3  56  56.68 

22 

3  5719.14 

18.54 

+20  27  47.0 

45.2 

10.043 

+99.96 

-  3  34.09 

15  49.83 

1    7.77 

4    0  53.23 

23 

4    120.42 

19.83 

20  39  18.7 

17.0 

10.064 

98.37 

3  29.30 

15  49.67 

1    7.85 

4    4  49.79 

24 

4    5  22.20 

21.62 

20  50  29.1 

27.5 

10.064 

97.48 

3  24.15 

15  49.51 

1    7.92 

4    8  46.34 

25 

4    9  24.47 

23.90 

21    1  18.0 

16.5 

10.104 

96.58 

3  18.44 

15  49.35 

1    7.99 

4  12  42.90 

26 

4  13  27.21 

26.66 

21  1145.3 

43.9 

10.194 

95.67 

3  12.25 

15  49.20 

1    8.06 

4  16  39.45 

27 

4  17  30.42 

29.89 

+21  21  50.6 

49.3 

10.143 

+94.75 

-  3    5.60 

15  49.05 

1    8.13 

4  20  36.01  - 

28 

4  21  34.08 

33.57 

21  31  33.7 

32.5 

10.188 

93.83 

2  58.50 

15  46.90 

1    8.19 

4  24  32.57  i 

29 

4  25  38.18 

37.69 

21  40  54  5 

53.4 

10.180 

99.89 

2  50.96 

15  48.75 

1    8.26 

4  28  29.13 

30 

4  29  42.72 

42.25 

21  49  52.7 

51.7 

10.108 

91.95 

2  42.98 

15  48.61 

1    8.32 

4  32  25.68 

31 

4  33  47.68 

47.24 

21  58  28.2 

27.3 

10.915 

91.00 

2  34.57 

15  48.47 

1    8.38 

4  36  92.24 

June  1 

4  37  53.05 

52.64 

+22   6  40.8 

40.0 

10.939 

+90.06 

-  2  25.75 

15  48.34 

1    8.44 

4  40  18.79 

2 

4  41  58.82 

58.43 

22  14  30.4 

29.6 

10.948 

19.08 

216.55 

15  46.21 

1    8.49 

4  44  15.35 

3 

4  46   4.97 

4.61 

22  21  56.7 

56.0 

10.984 

18  11 

2   6.96 

15  48.08 

1    8.54 

4  4811.91 

4 

4  5011.49 

11.15 

22  28  59.6 

59.0 

10  979 

17.13 

157.00 

15  47.96 

1    8.59 

4  52    8.47 

5 

4  C4  18.36 

18.05 

22  35  38.9 

38.4 

10.998 

16.14 

1  46.67 

15  47.83 

1    8.64 

4  56    5.02 

6 

4  5825.58 

25.30 

+224154.5 

54.0 

10.907 

+15.15 

-  1  36.01 

1547.71 

1    8.68 

5   0    1.58 

7 

5   2  33.12 

32.87 

22  47  46.2 

45.8 

10.991 

14.16 

195.03 

16  47.50 

1    8.72 

5   3  58.14 

8 

5   6  40.97 

40.75 

22  5314.0 

13.7 

10.333 

13.16 

1  13.75 

15  47.48 

1    8.76 

5    7  54.70 

9 

5  10  49.10 

48.91 

22  58  17.6 

17.4 

10.944 

19.15 

1    2.17 

15  47.37 

1    8.60 

5  1161.25 

10 

5  14  57.50 

57.35 

23   2  57JD 

56.9 

10.355 

11.14 

0  50.32 

15  47.96 

1    8.83 

5  16  47.81 

1! 

5  19   6.14 

6.03 

+23   712.2 

19.1 

10.865 

+10.19 

-0  38.24 

1547.16 

1    8.86 

5  19  44.37 

19 

5  23  15.00 

14.92 

23  11    2.8 

2.8 

10.973 

9.10 

0  25.94 

1547.06 

1    8.88 

5  23  40.93 

13 

5  27  24.04 

24.00 

2314  29.0 

99.0 

10.380 

8.08 

0  13.44 

15  46.97 

1   690 

6  97  37.48 

14 

5  31  33.25 

33.24 

2317  30.6 

30.6 

10.386 

7.05 

-  0    0.79 

15  46.89 

1    892 

5  31  34.04 

15 

5  35  42.61 

42.64 

23  20   7.5 

7.5 

10.999 

6.09 

+  0  12.01 

15  46.81 

1    8.93 

5  35  30.59 

16 

5  39  59.07 

52.14 

+23  22  19.7 

19.7 

10.900 

+  4.09 

+  094  92 

15  46.74 

1    8.95 

5  3927.15 

17 

5  44    1.63 

1.73 

23  24    7.3 

7.3 

10.399 

3.96 

0  37.93 

15  46.67 

1    8.96 

5  43  23.71 

18 

5  4811.24 

11.38 

23  25  30.1 

30.1 

10.401 

9.93 

0  51.00 

15  46.61 

1    8.97 

5  47  20.27 

19 

5  52  20.89 

21.07 

23  26  28.1 

28.1 

10.409 

1.90 

1    4.08 

15  46.55 

1    8.97 

5  51  16.82 

20 

5  56  30.54 

30.76 

23  27    1.3 

1.3 

10.401 

+  0.87 

1  17.17 

15  46.50 

I  -  O.Jto 

5  55  13.38 

21 

6   0  40.17 

40.43 

+2327   9.7 

9.7 

10.400 

-0.17 

+  130.23 

15  46.45 

1    8.98 

5  59   9.94 

22 

6    4  49.74 

50.04 

23  26  53.3 

53.3 

10.397 

1.90 

143.95 

15  46.41 

1    8.97 

6   3    6.50 

23 

6   8  59.24 

59.57 

23  26  12.2 

12.1 

10.394 

9.93 

156.20 

15  46.37 

1   8.96 

6   7   3.05 

24 

613   8.63 

9.00 

23  25   6.4 

6.3 

10.389 

3.96 

2   9.03 

15  46.34 

1    8.95 

6  10  69.61 

25 

6  17  17.90 

18.31 

23  23  35.8 

35.6 

10.383 

4.99 

2  21.75 

1546.31 

1    8.94 

6  14  56.17 

26 

6  21  27.03 

27.48 

+23  21  40.6 

40.4 

10.377 

-5.39 

+  2  34.33 

15  46.29 

1    8.99 

6  18  52.73 

27 

6  25  36.00 

36.48 

23  19  20.8 

20.5 

10.370 

6.34 

2  46.74 

15  46.27 

1    8.90 

6  29  49.28 

28 

6  29  44.79 

45.31 

23  16  36.5 

36.2 

10.309 

7.36 

2  58.97 

15  46.25 

1    8.87 

6  96  45.84 

29 

6  33  53.38 

53.93 

23  13  27.7 

27.3 

10.353 

0.38 

311.01 

15  46.23 

1    8.84 

6  30  42.40 

30 

6  38    1.74 

2.33 

23   9  54.4 

53.9 

10.343 

9.40 

3  22.82 

15  46.22 

1    8.81 

6  34  38.96 

31 

6  42   9.87 

10.49 

+23   6  56.7 

56.1 

10.333 

-W.41 

+  3  34.38 

15  46.21 

1    8.77 

6  38  35.51 

32 

6  4617.74 

16.39 

+23    1  34.9 

34.1 

10.899 

-11.49 

+  3  45.69 

15  46.20 

1    8.73 

6  49  39.07 

Fan.— For  mean  time  interval  of  semidiameter  paatlng'merldian,  subtract  0*18  from  the  aMnreal  lateral. 
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FOR  WASHINGTON  MEAN  AND  APPARENT  NOON. 

Data. 

Apparent  Right 
Ascension. 

Apparent 
Declination. 

Hourly 
Motion. 

Equation 
of  Time 

for 

Apparent 

Noon. 

Semi, 
diameter 

at 
Apparent 

Noon. 

Sidereal 
Time  of 
Semid. 
Passing 
Merid. 

Sidereal 
Time 

of 
Mean 
Noon. 

Mean  Noon. 

App. 
Noon. 

Mean  Noon. 

App. 
Noon. 

Bight 
Aaeen. 

Decli- 
nation, 

July    1 

a   m    ■ 
6  49   9.87 

10.49 

Q        1        II 

+93    5  56.7 

56.1 

■ 
19.333 

-10.41 

m     e 
+  3  34.38 

1546.21 

n 
1 

i    ■ 
8.77 

h  m     s 
6  38  35.51 

2 

6  46  17.74 

18.39 

23    134.9 

34.1 

10.399 

11.49 

3  45.69 

15  46.20 

1 

8.73 

6  42  32.07 

3 

6  50  95.33 

26.01 

22  56  48.9 

48.1 

10.310 

19.49 

3  56.73 

1546.20 

1 

6.69 

6  46  28.63 

4 

6  54  39.63 

33.34 

22  51  38.9 

38.0 

10.996 

13.41 

4    7.48 

15  46.20 

1 

8.65 

6  50  25.19 

6 

6  58  39.63 

40.37 

22  46   5.0 

4.0 

J0.9B5 

14.41 

4  17.92 

15  46.21 

1 

8.61 

6  54  21.74 

6 

7   9  46.31 

47.08 

+22  40   7.3 

6.2 

10.971 

-15.40 

+  4  28.04 

15  46.22 

1 

8.56 

6  58  18.30 

7 

7   6  52.65 

53.45 

22  33  46.0 

44.8 

10.957 

16.38 

4  37.82 

15  46.23 

1 

8.51 

7   214.86 

8 

7  10  58  63 

59.46 

22  2661.2 

59.9 

10.941 

17.35 

4  47.24 

15  46.25 

1 

8.46 

7   611.42 

9 

715   4.93 

5.07 

2219  53.1 

51.7 

10.995 

18.39 

4  56.28 

15  46.27 

1 

8.40 

710    7.97 

10 

7  19   9.43 

10.29 

2212  21.8 

20.3 

10.908 

19.98 

5   4.92 

15  46.30 

1 

8.34 

7  14    4.53 

11 

7  93  14.91 

15.09 

+22   4  27.5 

25.8 

10.190 

-40.93 

+  5  13.14 

15  46.33 

1 

8.98 

718   1.09 

19 

7  97  18.56 

19.46 

21  56  10:5 

8.6 

10.179 

91.17 

5  20.94 

15  46.37 

1 

8.99 

7  21  57.65 

13 

7  31  92.46 

23.38 

21  47  30.8 

28.9 

10.153 

99.11 

6  28.29 

15  46.41 

1 

8.15 

7  25  54.20 

14 

7  3595.89 

26.83 

2138  28.8 

96.8 

10.133 

93.04 

535.16 

1546.45 

1 

8.08 

7  29  50.76 

15 

7  39  98.84 

29.80 

2129   4.6 

9.4 

10.119 

93.98 

5  41.55 

15  46.50 

1 

8.01 

7  33  47.31 

16 

7  43  31.99 

32.27 

+21  19  18.5 

16.9 

10.091 

-94.87 

+  5  47.44 

15  46.66 

1 

7.94 

7  37  43.87 

17 

7  47  33.92 

34.21 

21    910.6 

8.2 

10.009 

95.77 

5  59.81 

15  46.63 

1 

7.86 

7  41  40.42 

18 

7  51  34.62 

35.62 

20  58  41.3 

38.8 

10.046 

96.66 

5  57.65 

15  46.70 

1 

7.78 

7  45  36.98 

19 

7  55  35.46 

36.47 

20  47  50.7 

48.0 

10.093 

97.54 

6    1.93 

15  46.78 

1 

7.70 

7  49  33.54 

90 

7  59  35.74 

36.75 

20  36  39.2 

36.4 

9.999 

98.41 

6   5.65 

15  46.86 

1 

7.69 

7  53  30.10 

91 

8   3  35.44 

36.46 

+20  25   6.9 

4.0 

9.975 

-99.97 

+  6   8.80 

15  46.95 

1 

7.54 

7  57  26.66 

99 

8   7  34.55 

uO.Oo 

20  13  14.2 

11.2 

9.951 

30.19 

611.36 

15  47.04 

1 

7.46 

8    123.21 

93 

8  1 1  33.07 

34.10 

20   0  61.2 

56.0 

9.998 

30.96 

613.33 

15  47.13 

1 

7.38 

6   619.76 

94 

8  15  3  J  .00 

32.03 

19  48  28.3 

25.0 

9.901 

31.78 

614.69 

15  47.23 

1 

7.30 

8   9  16.32 

96 

8  19  28.33 

29.36 

19  35  35.6 

32.2 

9.876 

39  60 

615.46 

15  47.33 

1 

7.92 

8  13  12.87 

96 

8  23  25.04 

26.07 

+19  22  23.4 

19.9 

9.851 

-33.40 

+  6  15.62 

15  47.43 

1 

7.14 

817   9.43 

97 

8  27  21.15 

22.18 

19   8  51.9 

48.4 

9.895 

34.90 

6  15.17 

15  47.54 

1 

7.06 

8  21    5.99 

98 

8  31  16.65 

17.68 

18  54  61.6 

56.0 

9.800 

34.98 

6  14.11 

15  47.65 

1 

6.97 

8  25   2.55 

99 

83511.54 

12.56 

18  40  52.5 

48.8 

9.774 

35.76 

6  12.46 

15  47.77 

1 

6.88 

8  28  59.10 

30 

8  39   5.83 

6.84 

18  26  25.0 

21.3 

9.749 

36.59 

6  10.17 

15  47.89 

1 

6.80 

8  32  55.66 

31 

8  42  59.51 

60.51 

+181139.3 

35.5 

9.794 

-37.98 

+  6   7.29 

15  48.01 

1 

6.71 

8  36  52.21 

Aug.  1 

8  46  52.59 

53.58 

17  56  35.7 

31.9 

9.699 

38.09 

6   3.82 

15  48.13 

1 

6.63 

8  40  48.77 

9 

8  50  45.07 

46.05 

17  4114.5 

10.6 

9.675 

38.75 

5  59.75 

15  48.26 

1 

6.64 

8  44  45.32 

3 

8  54  36.97 

37.93 

17  25  35.9 

39.0 

9.650 

39.46 

5  55.06 

15  48.39 

1 

6.45 

8  48  41.88 

4 

8  56  28.27 

29.21 

17   940.3 

36.4 

9.696 

40.17 

5  49.83 

15  48.52 

1 

6.36 

8  52  38.43 

6 

9   219.00 

19.92 

+16  53  27.8 

93.9 

9.009 

-40.86 

+  5  44.00 

15  48.66 

1 

6.28 

8  56  34.99 

6 

9   6   9.15 

10.05 

16  36  58.9 

54.9 

9.578 

41.54 

5  37.59 

15  48.80 

1 

6.19 

9   031.54 

7 

9   9  58.72 

59.60 

162013.7 

9.8 

9.554 

49.90 

5  30.60 

15  48.94 

1 

6.10 

9   4  28.10 

8 

9  13  47.72 

48.58 

16   3  12.8 

8.9 

9.530 

49.86 

5  23.03 

15  49.08 

1 

6.01 

9   824.65 

9 

917  36.15 

36.99 

16  45  56.2 

52.3 

9*506 

43.50 

514.92 

15  49.23 

1 

5.93 

9  1221.21 

10 

9  21  94.03 

24.84 

+15  28  24.5 

20.7 

9.483 

-44.13 

+  5   6.25 

15  49.39 

1 

5.85 

9  16 17.76 

11 

9  25  11.35 

12.13 

15  10  37.8 

34.1 

9.460 

44.74 

4  57.01 

15  49.55 

1 

5.77 

9  20  14.32 

12 

9  28  56.12 

58.87 

14  52  36.5 

32.9 

9.437 

45.35 

4  47.22 

15  49.72 

1 

5.68 

9  24  10.87 

13 

9  32  44.34 

45.06 

14  34  20.9 

17.4 

9.414 

45.93 

4  36.88 

15  49.89 

1 

6.60 

9  28   7.43 

14 

9  36  30.02 

30.71 

14  15  51.4 

48.0 

9.392 

46  51 

4  26.00 

15  50.07 

1 

6.52 

9  32  3.99 

15 

9  40  15.16 

15.82 

+13  57   8.2 

4.9 

9.370 

-47.07 

+  4  14.59 

15  50.24 

1 

5.44 

9  36   0.54 

,6 

9  43  69.76 

60.39 

+13  3811.7 

8.5 

9.348 

-47.69 

+  4    2.65 

15  50.42 

1 

5.36 

9  39  57.09 

mean  time  interval  of  semidiameter  passing  meridian,  subtract  0»  J9  from  the  sidereal  interval. 
24 
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FOE  WASHINGTON  MEAN  AND  APPARENT  NOON. 

Bate. 

Apparent  Bight 
Asoonston. 

Apparent 
Declination. 

Hourly 
Motion. 

Equation 
of  Time 

for 

Apparent 

Noon. 

Semi- 
diameter 

at 
Apparent 

Noon. 

Sidereal 
Time  of 
Semid. 
Passing 
Merid. 

Sidereal 
Time 

of 
Mean 
Noon. 

Mean  Noon. 

App. 
Noon. 

Mean  Noon. 

App. 
Noon. 

Bight  I  Decli- 
Asoen.   nation. 

Aug.lG 

h    m     a 
9  43  59.76 

8 

60.39 

Q        1        II 

+13  38  11.7 

// 
6.5 

S         [          // 

9.348  ;  -47.62 

m     s 
+  4    2.65 

15  50.42 

m    s 
1    5.36 

h  m     s 
9  39  57.09 

17 

9  47  43.84 

44.43 

13  18  62.3 

59.2 

9.396 

48.15 

3  50.18 

15  50.61 

1    5.29 

9  43  53.64 

18 

9  51  27.40 

27.96 

12  59  40.3 

37.3 

9.304 

48.67 

3  37.19 

15  50.81 

1    5.22 

9  47  50.19 

19 

9  55  10.45 

10.98 

12  40   6.0 

3.1 

9.983 

49.17 

3  23.68 

15  51.00 

1    5.15 

9  51  46.74 

90 

9  58  53.01 

53.50 

12  20  19.8 

17.1 

9.963 

49.67 

3    9.68 

15  51.20 

1    5.06 

9  55  43.30 

21 

JO   2  35.08 

35.53 

+12   0  22.0 

19.5 

9.943    -50.15 

+  2  55.20 

15  51.40 

1    5.01 

9  59  39.86 

22 

10   6  16.68 

17.09 

114012.6 

10.3 

9.934  '     50.69 

1 

2  40.24 

15  51.61 

1    4.95 

10    3  36.41 

23 

10   9  57.81 

58.18 

1 1  19  52.3 

50.2 

9.905  j     51.07 

2  24.82 

15  51.82 

1    4.88 

10    7  32.97 

24 

10  13  38.48 

38.61 

10  59  21.4 

19.5 

9.187  '     51.51 

2   8.95 

15  52.03 

1    4.82 

10  1 1  29.52 

25 

10  17  18.73 

19.02 

10  38  40.1 

38.4 

9.169 

51.94 

152.65 

15  52.25 

1    4.76 

10  15  26.07 

26 

10  20  58.57 

58.82 

+10  17  48.6 

47.1 

9.159 

-59.35 

+  1  35.94 

15  52.47 

1    4.70 

10  19  22.62 

27 

10  24  38.01 

38.22 

9  56  47.3 

46.0 

9.136 

59.75 

1  16.82 

15  52.69 

1    4.64 

10  23  19.17 

28 

10  28  17.07 

17.23 

9  35  36.5 

35.5 

9.190 

53.14 

1    1.33 

15  52.91 

1    4.58 

10  27  15.73 

29 

10  31  55.78 

55.89 

9  14  16.5 

15.7 

9.106 

53.59 

0  43.49 

15  53.13 

1    4.54 

10  31  12.29 

90 

10  35  34.15 

34.22 

8  52  47.5 

46.9 

9.099 

53.88 

0  25.31 

15  53.35 

1    4.49 

10  35    8.84 

31 

10  39  12.21 

12.23 

+  8  31  10.0 

9.7 

9.079 

-54.33 

+  0   6.82 

15  53.57 

1    4.44 

10  39    5.39 

Sept  1 

10  42  49.96 

49.93 

8   9  24.2 

24.4 

9.067 

54.57 

-  0  11.97 

15  53.80 

1    4.40 

10  43    1.94 

2 

10  46  27.44 

27.36 

7  47  30.5 

31.0 

9.056 

54.90 

0  31.04 

15  54.03 

1    4.36 

10  46  58.50 

3 

10  60   4.66 

4.53 

7  25  29.1 

29.9 

9.045 

55.91 

0  50.37 

15  54.26 

1    4.32 

10  50  55.05 

4 

10  5341.63 

41.45 

7   3  20.4 

21.5 

9.035 

55.51 

1    9.95 

15  54.49 

1    4.28 

10  54  51.60 

5 

10  57  18.37 

18.14 

+  6  41    4.6 

6.0 

9.096 

-55.80 

-  1  29.76 

15  54.72 

1    4.24 

10  58  48.15 

6 

11    0  54.91 

54.63 

6  18  42.2 

43.9 

9.018 

56.07 

1  49.78 

15  54.96 

1    4.21 

11    2  44.71 

7 

11    4  31.27 

30.94 

5  56  13.2 

15.3 

9.011 

56.33 

2   9.97 

15  55.20 

1    4.18 

11    6  41.26 

8 

11    8   7.46 

7.08 

5  33  38.5 

40.8 

9.005 

56.57 

2  30.32 

15  55.44 

1    4.16 

It  10  37.81 

9 

11  1143.51 

43.08 

5  10  58.0 

60.7 

9.000 

56.80 

2  50.82 

15  55.68 

1    4.14 

II  14  34.36 

10 

11  1519.42 

18.95 

+  4  48  12.2 

15.2 

8.995 

-i57.01 

-  3  11.45 

15  55.93 

1    4.12 

It  18  30.92 

11 

11  18  55.23 

54.70 

4  25  21.4 

24.8 

8.990 

57.91 

3  32.20 

15  56.18 

1    4  10 

1 1  22  27.47 

12 

11  22  30.92 

30.34 

4    2  26.0 

29.7 

8.986 

57.40 

3  53.05 

15  56.43 

1    4.08 

1 1  26  24.02 

13 

1126   6.51 

5.68 

3  39  26.3 

30.4 

8.989 

57.57 

4  13.99 

15  56.69 

1    4.07 

1 1  30  20.57 

14 

1129  42.04 

41.36 

3  16  22.7 

27.1 

8.980 

57.73 

4  35.01 

15  56.95 

1    4.06 

11  34  17.12 

15 

113317.51 

16.78 

+  2  5315.4 

20.2 

8.978 

-57.87 

-  4  56.08 

15  57.22 

I    4.06 

1138  13.67 

16 

1 1  36  52.95 

52.16 

2  30   5.0 

10.1 

8.977 

58.00 

5  17.19 

15  57.48 

1    4.06 

1 1  42  10.23 

17 

1140  28.36 

27.52 

2   6  51.6 

57.1 

8.976 

58.11 

5  38.33 

15  67.75 

I    4.05 

1 1  46    6.78 

18 

1144   3.77 

2.88 

143  35.8 

41.6 

8.976 

58.91 

5  59.48 

15  58.02 

1    4.05 

11  50    3.33 

19 

1147  39.19 

38.25 

1  20  17.7 

23.9 

8.977 

58.39 

6  20.61 

15  56.29 

1    4.06 

1 1  53  59.88 

20 

1151  14.65 

13.66 

+  0  56  57.8 

64.3 

6.979 

-58.36 

-  6  41.70 

1558.56 

1    4.07 

1 1  57  56.44 

21 

1154  50.16 

49.12 

0  33  36.4 

43.3 

8.981 

58.49 

7   2.73 

15  58.64 

1    4.06 

12    1  52.99 

22 

1158  25.75 

24.65 

+  0  10  13.7 

20.9 

8.985 

58.46 

7  23.69 

15  59.11 

1    4.10 

12   5  49.54 

28 

12   2    1.43 

0.27 

-  0  13   9.8 

2.2 

8.989 

58.49 

7  44.55 

15  59.39 

1    4.12 

12   9  46.09 

24 

12   5  37.24 

36.02 

0  36  33.9 

26.0 

8.995 

58.51 

8   5.30 

15  59.66 

1    4.14 

12  13  42.65 

25 

12   9  13.18 

11.91 

-  0  59  58.2 

49.9 

9.001 

-68.51 

-  8  25.91 

15  59.94 

1    4.17 

12  17  39.21 

26 

12  12  49.29 

47.97 

1  23  22.4 

13.8 

9.009 

58.50 

8  46.35 

16   0.21 

1    4.20 

12  21  35.76 

27 

12  16  25.59 

24.22 

146  46.1 

37.1 

9.017 

58.47 

9   6.58 

16   0.49 

1    4.23 

12  25  32.30 

26 

12  20   2.10 

0.68 

2   9  69.1 

59.8 

9.097 

58.43 

9  26.61 

16   0.76 

I    4.26 

12  29  28.84 

29 

12  23  38.86 

37.39 

2  33  31.0 

21.4 

9.037 

58.38 

9  46.41 

16    1.03 

1    4.30 

12  33  25.40 

30 

12  27  15.86 

14.36 

-  2  56  51.5 

41.6 

9.049 

-58.31 

-10    6.95 

16    1.30 

1    4.34    12  37  21.96 

31 

12  30  53.19 

51.62 

-  3  20  10.2 

0.0 

9.061 

-68.94 

-10  25.19 

16    1.58 

1    4.39|  12  41  18.51 

NOTfrV- For  moan  time  interval  of  semidiameter  passing  meridian,  eabbraot  0M8  from  the  sidereal  interval 
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1 

FOE  WASHINGTON  MEAN  AND  APPARENT  NOON. 

Date. 

Apparent  Right 
Ascension. 

Apparent 
Declination. 

Hourly 
Motion. 

Equation 
of  Time 

for 

Apparent 

Noon. 

Semi- 
diameter 

at 
Apparent 

Noon. 

Sidereal 
Time  of 
Semid. 
Passing 
Merid. 

Sidereal 
Time 

of 
Mean 
Noon. 

Mean  Noon. 

App. 
Noon. 

Mean  Noon. 

App. 
Noon. 

XUght 
Atcen. 

Decli- 
nation. 

Oct.    1 

h    m     • 
12  30  53.19 

51.62 

Oil) 

-  3  20  10.2 

0.0 

8 

0.061 

-58.94 

m     a 
-10  25.19 

/     // 
16    1.58 

m    a 
1    4.39 

h  m     a 
12  41  18.51 

2 

12  34  30.81 

29.19 

3  43  26.6 

16.4 

0.074 

58.14 

10  44.11 

16   1.85 

1    4.43 

12  45  15.06 

3 

12  38   8.76 

7.09 

4   6  40.9 

30.3 

0.068 

56.03 

11    2.71 

16   2.12 

1    4.48 

12  49  11.61 

4 

12  41  47.06 

45.34 

4  29  52.2 

41.4 

0.104 

57.00 

11  20.96 

16   2.39 

1    4.53 

12  53   8.17 

5 

12  45  25.75 

23.98 

4  52  60.3 

49.2 

0.120 

57.76 

1138.83 

16   2.66 

1   4.58 

12  57   4.72 

6 

12  49   4.83 

3.01 

-51564.9 

53.5 

9.187 

-57.60 

-1 1  66.30 

16   2.93 

1    4.63 

13    1    1.28 

7 

12  52  44.33 

42.46 

5  3865.5 

53.8 

9.155 

57.43 

12  13.35 

16   3.20 

1    4.69 

13   4  57.82 

8 

12  56  24.26 

22.34 

6    1  61.8 

49.9 

0.173 

57.84 

12  29.97 

16   3.47 

1    4.75 

13   8  54.38 

9 

13   0    4.63 

2.67 

6  24  53.5 

41.4 

0.10S 

57.05 

12  46.16 

16   3.75 

1    4.82 

13  12  50.93 

10 

13   3  45.47 

43.46 

6  47  40.0 

27.7 

0.312 

56.83 

13    1.66 

16   4.02 

1    4.88 

13  16  47.49 

11 

13   7  26.79 

24.74 

-  7  10  213 

8.7 

0.839 

-56.50 

-13  17.10 

16   4.30 

1    4.95 

13  20  44.03 

12 

13  11    8.61 

6.52 

7  32  56.4 

43.7 

0.853 

56  34 

13  31.63 

16   4.57 

1    5.03 

13  24  40.59 

13 

1314  50.95 

48.82 

7  55  25.5 

12.7 

0.875 

56.07 

13  46.05 

16   4.85 

1    5.11 

13  28  37.14 

14 

1318  33.81 

31.64 

8  17  47.8 

34.8 

0.897 

55.78 

13  59.75 

16   5.12 

1    6.19 

13  32  33.70 

15 

13  2217.21 

15.00 

8  39  63.1 

50.0 

0.390 

55.48 

14  12.91 

16   5.40 

1    5.27 

13  36  30.25 

16 

13  2561.16 

58.91 

-  9    1  70.9 

57.7 

0.343 

-55.16 

-14  25.51 

16    5.67 

I    5.35 

13  40  26.80 

17 

13  29  45.68 

43.39 

9  23  71.0 

57.7 

0.367 

54.83 

14  37.55 

16   5.95 

1    5.44 

13  44  23.35 

18 

13  33  30.79 

28.46 

9  45  62.8 

49.4 

0.398 

54.48 

14  49.00 

16   6.23 

1   5.53 

13  48  19.91 

19 

13  37  16.49 

14.13 

10   7  46.0 

32.6 

0.417 

54.11 

14  59.86 

16   6.51 

1    5.62 

13  5216.46 

20 

13  41    2.81 

0.42 

10  29  20.2 

6.6 

0.443 

53.73 

15  10.09 

16   6.79 

1    5.71 

13  56  13.01 

21 

13  44  49.77 

47.35 

-10  50  45.0 

31.4 

0.470 

-53.33 

-15  19.69 

16   7.06 

1    5.81 

14   0   9.56 

22 

13  48  37.37 

34.92 

11  1160.1 

46.5 

0.407 

53.01 

15  28.65 

16    7.33 

1    6.91 

14    4   6.11 

23 

13  52  25.64 

23.16 

1132  64.9 

51.3 

0.595 

58.48 

15  36.95 

16   7.61 

1    6.01 

14    8   2.67 

24 

13  56  14.59 

12.08 

1153  69.3 

45.6 

9.554 

53.03 

15  44.56 

16   7.88 

1    6.11 

14  11  59.23 

26 

14    0   4.21 

1.70 

12  14  42.6 

29.0 

9.584 

51.57 

15  51.48 

16   8.14 

1    6.22 

14  15  55.79 

26 

14    3  54.60 

52.04 

-12  3514.7 

l.l 

9.614 

-51.09 

-15  57.67 

16   8.40 

1    6.32 

14  19  52.33 

27 

14    7  45.71 

43.12 

12  55  35.2 

21.6 

9.645 

50.60 

16   3.12 

16   a66 

1    6.43 

14  23  48.89 

26 

14  11  37.56 

34.96 

1315  43.5 

30.0 

9.677 

50.00 

16    7.82 

16   8.91 

1    6.54 

14  27  45.44 

29 

14  15  30.19 

27.57 

13  35  39.4 

26.0 

9.709 

40.56 

16  11.76 

16   9.16 

1    6.65 

14  31  41.99 

30 

14  19  23.60 

20.96 

13  5522.4 

9.1 

9.74S 

49.01 

16  14.92 

16   9.41 

1    6.76 

14  36  38.55 

31 

14  23  17.80 

15.15 

-14  14  52.1 

38.9 

9.775 

-48.45 

-16  17.29 

16   9.66 

1    6.87 

14  39  35.11 

Not.   1 

14  27  12.81 

10.15 

14  33  68.2 

55.1 

9.809 

47.87 

16  18.84 

16   9.90 

1    6.98 

14  43  31.66 

2 

14  31    8.65 

5.98 

14  52  70.2 

57.3 

9.844 

47.88 

16  19.56 

16  10.14 

1    7.10 

14  47  28.21 

3 

14  35   5.32 

2.64 

1511  57.8 

45.0 

9.379 

46.67 

16  19.46 

16  10.38 

1    7.21 

14  51  24.76 

4 

14  39   2.82 

0.13 

15  30  30.4 

17.8 

9.914 

46.04 

16  18.52 

16  10.62 

1    7.33 

14  55  21.32 

5 

14  42  61.16 

58.46 

- 15  48  47.8 

35.4 

9.949 

-45.30 

-16  16.74 

16  10.86 

1    7.45 

14  69  17.88 

6 

14  46  60.36 

57.66 

16   6  49.3 

37.1 

9.984 

44.73 

16  14.10 

16  11.09 

1    7.57 

15   314.43 

7 

14  50  60.41 

57.71 

16  24  34.8 

22.8 

10.010 

44.05 

16  10.61 

1611.32 

1    7.69 

15    7  10.98 

8 

14  54  61.32 

58.62 

16  41  63.7 

52.0 

10.055 

43.35 

16   6.27 

16  11.55 

1    7.81 

1511    7.53 

9 

14  59   3.08 

0.38 

16  59  15.7 

4.3 

10.000 

48.63 

16    1.08 

1611.78 

1    7.93 

1515   4.09 

10 

15   3   5.69 

3.00 

-17  15  70.2 

59.1 

10.196 

-41.00 

-15  55.04 

16  12.00 

1    8*05 

1519   0.64 

11 

15   7   9.15 

6.47 

17  32  47.0 

36.2 

10.163 

41.15 

15  48.14 

16  12.23 

1    8.17 

15  22  57.20 

12 

15  1113.46 

10.79 

17  48  65.6 

55.1 

10.107 

40.30 

15  40.39 

16  12,45 

1    8.29 

15  26  53.76 

13 

15  15  18.61 

15.96 

18   4  65.6 

55.4 

10.833 

39.60 

15  31.80 

16  12.67 

1    8.41 

15  30  50.32 

14 

15  19  24.59 

21.96 

18  20  46.5 

36.6 

10.966 

38.80 

15  22.39 

16  12.89 

1   8.53 

15  34  46.87 

15 

15  23  31.40 

28.79 

-18  35  68.1 

58.5 

10.30) 

-37.08 

-15  12.14 

16  13.10 

1    8.65 

15  38  43.43 

16 

15  27  39.04 

36.45 

-18  51    9.7 

0.4 

10.335 

-37.15 

-15    1.06 

16  13.31 

1    8.77 

16  42  39.96 

NOTfe— For  mean  time  interval  of  eemidiametor  passing  meridian,  subtract  0».18  from  the  sidereal  interval. 
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FOE  WASHINGTON  MEAN  AND  APPARENT  NOON. 

Date. 

Apparent  Right 
Ascension. 

Apparent 
Declination. 

Hourly 
Motion. 

Equation 
of  Time 

for 

Apparent 

Noon. 

Semi- 
diameter 

at 
Apparent 

Noon. 

Sidereal 
Time  of 
Semid. 
Paefting 
Merid. 

Sidereal 
Time 

of 
Mean 
Noon. 

Mean  Noon. 

App. 
Noon. 

Mean  Noon. 

App. 
Noon. 

Right 
Asoen. 

Decli- 
nation. 

Nov.  16 

li    m     s 
15  27  39.04 

8 

36.45 

O        1        II 

-18  51    9.7 

0.4 

8                    // 

10.985  '  -37.15 

m     a 
-15    1.06 

1613.31 

m    s 
1    8.77 

h   m     e 
15  42  39.98 

17 

15  3147.49 

44.92 

19    551.2 

42.2 

10.389 

36.30 

14  49.17 

16  13.52 

1    8.88 

15  46  36.54 

18 

15  35  56.70 

54.22 

19  20  12.2 

3.6 

10.403 

35.44 

14  36.47 

16  13.72 

1    8.99 

15  50  33.09 

19 

15  40    6.84 

4.34 

19  34  12.3 

4.0 

10.436 

34.66 

14  22.96 

16  13.93 

1    9.11 

15  54  29.65 

20 

15  44  17.71 

15.24 

19  47  51.0 

43.1 

10.469 

33.66 

14    8.64 

16  14.13 

1    9.23 

15  58  26.20 

21 

15  48  29.37 

26.94 

-20    I    8.1 

0.5 

10.509 

-39.75 

-13  53.54 

16  14.33 

1    9.34 

W   8  22.76 

22 

1552  41.81 

39.42 

2013  63.2 

56.0 

10.534  ,     31.83 

13  37.66 

16  14.52 

1    9.45 

16    619.31 

23 

15  56  55.03 

52.68 

20  26  36.0 

29.1 

10.566  i     30.87 

13  21.00 

16  14.71 

1    9.56 

16  10  15.87 

24 

16    1    9.01 

6.70 

20  38  45.9 

39.4 

10.596       99.99 

13    3.57 

1614.89 

1    9.66 

16  14  12.42 

25 

16    5  23.75 

21.49 

20  50  32.9 

26.7 

10.630  !     98.95 

1 

12  45.39 

16  15.07 

1    9.76 

16  18   8.98 

26 

16   9  39.24 

37.03 

-21    1  56.4 

50.6 

i 
10.661  1  -97.98 

-12  26.46 

16  15.24 

1    9.86 

16  22   5.53 

27 

16  13  55.46 

53.30 

21  12  56.3 

50.8 

10.691  |     96.99 

12   6.79 

16  15.40 

I   9.96 

16  26   2.09 

2d 

16  1812.41 

10.30 

21  23  32.2 

27.1 

10.791 

95.99 

1146.41 

16  15.56 

1  10.06 

16  29  58.65 

29 

16  22  30.06 

28.01 

21  33  43.8 

39.0 

10.750 

94.97 

1125.32 

16  15.71 

1  10.16 

16  33  55.21 

30 

16  26  48.40 

46.4] 

21  43  30.8 

26.4 

10.778 

93.94 

11    3.53 

16  15.86 

1  19.25 

16  37  51.76 

Dec.    1 

16  31    7.41 

5.48 

-21  52  52.9 

48.8 

10.806 

-99.90 

-10  41.08 

16  16.01 

1  10.34 

16  4148.32 

2 

16  35  27.09 

25.22 

22    1  49.7 

46.0 

10.833 

91.84 

10  17.96 

16  16.15 

1  10.42 

16  45  44.88 

3 

16  39  47.39 

45.59 

22  10  21.1 

17.7 

10.859 

90.77 

9  54.21 

16  16.29 

1  10.50 

16  49  41.441 

4 

16  44    8.31 

6.58 

2218  26.8 

23.7 

10.884 

19.09 

9  29.85 

16  16.42 

1  10.58 

16  53  37.99 

5 

16  48  29.81 

28.15 

22  26   6.5 

3.7 

10.907 

18.61 

9   4.90 

16  16.55 

110.66 

16  57  34.55 

6 

16  52  51.87 

50.29 

-22  33  19.9 

17.4 

10.930 

-17.51 

-  8  39.38 

16  16.68 

1  10.72 

17    1  31.10 

7 

16  57  14.46 

12.95 

22  40   6.9 

4.7 

10.951       16.40 

813.35 

16  16.80 

1  10.79 

17    6  27.66 

8 

17    1  37.53 

36.11 

22  46  27.2 

25.3 

10.971 

1598 

7  46.83 

16  16.92 

110.85 

17    9  24.22 

9 

17    5  61.08 

59.74 

22  52  20.6 

18.9 

10.989 

14.15 

719.83 

16  17.03 

1  10.91 

17  13  20.78 

10 

17  IU  25.05 

23.79 

22  57  47.0 

45.5 

11.007 

13.09 

6  52.41 

16  17.14 

1  10.97 

17  17  17.33 

11 

17  14  49.42 

48.24 

-23   2  46.1 

44.8 

11.099 

-11.88 

-  6  24.60 

16  17.25 

111.02 

17  21  13.89 

12 

17  19  14.15 

13.06 

23   7  17.7 

16.6 

11.037 

10.73 

5  56.41 

16  17.35 

1  11.07 

17  2510.44 

13 

17  23  39.21 

38.20 

231121.8 

20.9 

11.049 

9.58 

527.91 

16  17.45 

1  11.11 

17  29    7.00 

14 

17  28   4.55 

3.63 

23  14  58.1 

57.4 

11.061 

8.49 

4  59.1 1 

16  17.55 

111.15 

17  33   3.56 

15 

17  32  30.15 

29.32 

23  18   6.7 

6.1 

11.071 

7.96 

4  30.06 

16  17.64 

111.19 

17  37   0.12 

16 

17  36  55.97 

55.23 

-23  20  47.3 

46.9 

11.080 

-6.10 

-  4   0.78 

16  17.73 

1  11.22 

17  40  56.67 

17 

17  41  21.98 

21.33 

23  22  59.9 

59.6 

11.087 

4.93 

3  31.32 

16  17.82 

1  11.24 

17  44  53.23 

18 

17  45  48.14 

47.58 

23  24  44.4 

44.2 

11.093 

3.76 

3    1.71 

16  17.89 

1  11.26 

17  48  49.79 

19 

17  5014.42 

13.95 

23  26    0.7 

0.6 

11.097 

9.59 

2  31.98 

16  17.96 

1  11.28 

17  52  46.35 

20 

17  54  40.80 

40.42 

23  26  48.8 

48.7 

11.100 

1.49 

2   2.15 

16  18.03 

1  11.29 

17  56  42.91 

21 

17  59   7.22 

6.93 

-23  27   8.6 

8.6 

11.101 

-0.94 

-  1  32.28 

16  18.09 

1  11.30 

18   0  39.47 

22 

18    3  33.66 

33.47 

23  27   0.2 

0.2 

11.109 

-1-0.94 

1    2.38 

16  18.15 

1  11.30 

18   4  36.02 

23 

18   7  60.09 

59.99 

23  26  23.5 

23.5 

11.100 

9.19 

0  32.49 

16  18.20 

1  11.30 

18   8  32.58 

24 

181226.48 

26.47 

23  25  18.5 

18.5 

11.096 

3.30 

-  0   2.66 

16  18.25 

111.29 

1812  29.14 

25 

1816  52.80 

52.88 

23  23  45.3 

45.2 

11.094 

4.46 

+  0  27.11 

16  18.29 

1  11.26 

18  16  25.70 

26 

18  21  19.03 

19.20 

-23  21  43.8 

43.7 

11.090 

+  6.65 

+  0  56.78 

16  18.32 

1  11.27 

18  20  22.25 

27 

J8  25  45.12 

45.38 

23  19  14.2 

14.0 

11.084 

6.89 

126.33 

16  18.34 

1  11.24 

18  24  18.81 

28 

18  30  11.06 

11.41 

23  16  16.5 

16.2 

11.078 

7.99 

155.73 

16  18.36 

1 11.21 

18  2815.37 

29 

18  34  36.83 

37.27 

23  12  50.8 

50.4 

11.069 

9.16 

2  24.95 

16  18.37 

111.18 

18  3211.93 

30 

18  39   2.38 

2.91 

23    8  57.1 

56.6 

11.059 

10.91 

2  53.96 

16  18.38 

1  11.15 

18  36   8.48 

31 

18  43  27.67 

28.29 

-23    4  35.6 

85.0 

11.048 

+11.47 

+  3  22.71 

16  18.38 

1  11.11 

18  40   5.04 

32 

18  47  52.69 

53.40 

-22  59  46.4 

45.6 

11.036 

+12.02 

+  351.18 

16  18.38    1  11.07 

18  44    1.59 

Note.— For  inaan  time  interval  of  •emidiamotor  posting  me.  tdian,  subtract  0M9  from  I  ho  ridowal  interval. 
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AT  TRANSIT  OF  MOON'S  CENTRE  OVER  THE  MERIDIAN  OF  WASHINGTON. 

Date. 

• 

Mean  Time 

of 

Transit 

Diff.for 
lHonr 

of 
Long. 

Bight 

Ascension 

of 

Centre 

Diff.for 
lHour 

of 
Long. 

Geooentrio 

Declination 

of 

Centre. 

Diff.for 

lHonr 

•of 

Long. 

Sid.  Time 
ofSemid. 

Passing 
Meridian. 

• 

Geocentric 

Semi- 
diameter. 

Equatorial 
Horizontal 
Parallax. 

Bright 
Limbs. 

h    m 

m 

h    m     s 

8 

O        /       // 

a 

8 

/     a 

/     // 

Jan.    0 

9  18.26 

9.179 

4    0  50.07 

140.98 

+21  13  44.6 

+325.0 

68.31 

15  19.2 

56    6.8 

i. 

S. 

1 

10  10.52 

9.170 

4  5710.73 

140.39 

22   3  40.2 

+  39.0 

68.10 

15  11.3 

55  37.3 

i. 

s. 

2 

11    2.10 

9.123 

5  52  50.51 

137.57 

2142   8.2 

-137.9 

67.34 

15    4.0 

55  10.8 

I.        N. 

s. 

3 

11  52.17 

9.046 

6  46  59.43 

139.93 

2013  51.6 

-997.4 

66.13 

14  57.6 

54  47.6 

I. 

s 

4 

12  40.17 

1.963 

7  39   3.51 

197.33 

17  47  36.2 

-499.9 

64.68 

14  52.3 

54  28.0 

II. 

s. 

5 

13  25.91 

1.861 

8  28  52.26 

191.89 

+14  34  21.4 

-539.9 

63.25 

14  48.2 

54  13.1 

II. 

s. 

6 

14    9.61 

1.784 

9  16  37.77 

117.19 

10  45  36.7 

-6065 

62.05 

14  45.7 

54    3.7 

n. 

s. 

7 

14  51.74 

1.739 

10   2  49.57 

114.07 

6  32  12.8 

-655.9 

61.26 

14  45.0 

54    1.3 

n. 

s. 

8 

15  33.01 

1.719 

10  48   8.78 

119.69 

+  2   3  59.4 

-681.5 

60.99 

14  46.6 

54    7.1 

n. 

s. 

9 

16  14.22 

1.797 

11  33  24.05 

113.79 

-2  30   3.1 

-685.1 

61.31 

14  50.7 

54  22.0 

ii. 

s. 

10 

16  56.23 

1.760 

12  19  28.82 

117.00 

-  7    1    3.4 

-666.1 

62.24 

14  57.5 

54  47.1 

n. 

s. 

11 

17  40.01 

1.873 

13   719.49 

199.60 

-1119  26.1 

-690  S 

63.78 

15    7.2 

55  22.8 

ii. 

s. 

12 

18  26.48 

9.004 

13  57  51.64 

130.41 

-15  13  44.8 

-544.6 

65.84 

15  19.6 

56    8.3 

ii. 

s. 

13 

19  16.41 

9.161 

14  51  52.52 

139.85 

-18  29  50.0 

-^38.7 

68.22 

15  34.2 

57    2.0 

ii. 

s. 

14 

20  10.25 

9.394 

15  49  48.09 

149.69 

-20  50  40.7 

-967  7 

70.61 

15  50.4 

58    1.5 

n. 

s. 

15 

21    7.77 

9.461 

16  51  25.45 

167.98 

-2158   2.9 

-69.5 

72.55 

16    6.8 

59    1.8 

II.  N. 

s. 

16 

22    7.94 

9.638 

17  55  41.72 

169.63 

-21  36  35.7 

+179.8 

73.59 

16  21.9 

59  57.0 

II.  N.  S. 

17 

23    9.03 

9.538 

19   0  53.90 

169.61 

-19  39  31.7 

416.0 

73.53 

16  33.8 

60  40.9 

II.  N. 

s. 

19 

0    9.27 

9.479 

20   514.64 

158.59 

-16  12  45.2 

615.9 

72.56 

16  41.1 

61    7.5 

II. 

s. 

20 

1    7.43 

9.379 

21    7  30.58 

159.57 

-11  34  19.9 

765.0 

71.13 

16  42.8 

61  13.7 

I. 

s. 

21 

2    3.14 

9.973 

22   7  18.61 

146.57 

-  6   9  53.2 

+845.6 

69.70 

16  38.9 

60  59.4 

I. 

s. 

22 

2  56.69 

9.196 

23   4  67.28 

141.95 

-  0  26  51.0 

859.0 

68.61 

16  30.1 

60  27.3 

I. 

s. 

23 

3  48.78 

9.151 

0    1    7.73 

139.95 

+  5   9  36.7 

814.4 

67.99 

16  18.0 

59  42.7 

I. 

s. 

24 

4  40.17 

9.137 

0  56  36.39 

138.41 

1018  31.4 

793.1 

67.83 

16    3.9 

58  51.2 

I. 

s. 

25 

5  31.52 

9.145 

1  52    1.97 

138.89 

14  43  21.6 

595.7 

67.98 

15  49.6 

57  58.4 

I. 

s. 

26 

6  23.18 

9.164 

2  47  46.74 

139.85 

+181138.9 

+449.0 

68.22 

15  35.8 

57    8.0 

I. 

s. 

27 

7  15.17 

9.169 

3  43  51.24 

140.36 

20  34  42.3 

971.3 

68.32 

15  23.5 

56  22.5 

1. 

s. 

26 

8    7.13 

9.157 

4  39  54.22 

139.69 

21  47  44.1 

+  93.7 

68.08 

15  12.8 

55  43.3 

I. 

s. 

29 

8  58.47 

9.116 

5  3519.36 

137.19 

2150   9.0 

-80.1 

67.39 

15    3.9 

55  10.7 

I. 

s. 

30 

9  48.52 

9.050 

6  29  27.05 

133.33 

20  45  31.9 

-940.1 

66.30 

14  56.8 

54  44.5 

I. 

s. 

31 

10  36.77 

1.969 

7  21  46.77 

198.33 

+18  40  59.2 

-378.6 

64.96 

14  51.3 

54  24.5 

I. 

s. 

Feb.    1 

11  23.01 

1.885 

812   4.83 

«  193.93 

15  46   0.8 

-491.7 

63.58 

14  47.4 

54  10.0 

I. 

s. 

2 

12    7.30 

1.810 

9   0  26.11 

118.70 

12  11 13.6 

-577.7 

62.34 

14  44.8 

54    0.8 

I.  II. 

s. 

3 

12  49.99 

1.753 

9  4711.31 

115.99 

6   7  24.5 

-637.1 

61.42 

14  43.8 

53  56.8 

II. 

s. 

4 

13  31.62 

1.731 

10  32  52.54 

113.49 

+  344  53.8 

-671.4 

60.94 

14  44.3 

53  58.6 

II. 

s. 

5 

14  12.85 

1.719 

11  18   9.55 

113.31 

-  0  46  28.4 

-681.6 

60.93 

14  46.5 

54    6.6 

II. 

s. 

6 

14  54.42 

1.750 

12   3  47.01 

115.15 

-  5  17  12.9 

-668.1 

61.53 

14  50.6 

54  21.7 

II. 

s. 

7 

15  37.11 

1.814 

12  50  32.48 

118.96 

-  9  37  39.9 

-698.8 

62.65 

14  56.9 

54  44.8 

II. 

s. 

8 

16  21.74 

1.911 

13  39  14.03 

194.79 

-13  37  22.5 

-563.9 

64.26 

15    5.4 

55  16.3 

II. 

s. 

9 

17    9.03 

9.035 

14  30  35.87 

133.27 

-17   4  26.3 

-465.9 

66.26 

15  16.4 

55  56.7 

n. 

s. 

10 

17  59.53 

9.175 

15  2510.69 

140.78 

-19  45   7.6 

-331.1 

68.43 

15  29.7 

56  45.5 

ii. 

s. 

11 

18  53.41 

9.319 

16  23   8.58 

148.96 

-21  24  17.6 

-158.9 

70.46 

15  44.9 

57  41.4 

n. 

s. 

12 

19  50.26 

9.418 

17  24    5.84 

155.39 

-21  47  13.7 

+  48.3 

71.98 

16    1.2 

58  41.0 

ii. 

s. 

13 

20  49.10 

9.473 

18  27   2.43 

158.73 

-20  43   7.4 

973.6 

72.71 

16  17.1 

59  39.6 

II.  N.  S. 

14 

21  48.56 

9.471 

19  30  36.24     168.53  -18    9   9.3 

+493.0 

|     72.59 

Iff  31.1 

60  31.1 

11.  N.  S. 
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AT  TRANSIT  OF  MOON'S  CENTRE  OVER  THE  MERIDIAN  OF  WASHINGTON. 

Date. 

Mean  Time 

of 

Transit 

Diff.for 

lHoar 

of 

LOD£. 

Right 

Ascenfcion 

of 

Centre. 

nittfor 
1  Hoar, 

of 
Lonp. 

i 

Geocentrio 

Declination 

of 

Centre. 

Dill  for 
lUour 

of 
Long. 

Sid.  Time 

of  Semiil. 

Pawing 

Meridian. 

Geocentric 

Semi* 
diameter. 

Equatorial 
Horizoutal 
Parallax. 

Blight 

Limb*,     j 

h    m 

m 

h    m     s 

1       1            O        1       II 

it 

H 

/     a 

/     // 

Feb.  14 

21  48.56 

9.471 

19  30  36.24 

158.53  j -18    9    9.3 

+493.0 

72.59 

16  31.1 

60  31.1 

11.  N.  S. 

15 

22  47.36 

2.423 

20  33  30.42 

155.65    -14  1311.0 

679.9 

71.85 

16  41.4 

61    8.8 

11.  N.  S. 

16 

23  44.72 

9.356 

21  34  58.10 

151.60 

-  913  20.6 

809.3 

70.83 

16  46.4 

61  27.2 

II.      S. 

18 

0  40.49 

9.994 

22  34  49.73 

147.85 

-  3  34  48.6 

871.4 

69.90 

16  45.4 

61  23.6 

I.           S. 

19 

1  34.98 

9.951 

23  33  24.43 

14599 

+  2  14  33.7 

864.9 

69.31 

16  38.6 

60  58.6 

I.           S. 

20 

2  28.72 

9.931 

0  31  14.21 

144.10 

+  7  4811.9 

+794.4 

69.08 

16  27.0 

60  15.8 

I.           S. 

21 

3  22.21 

9.999 

1  28  49.09 

143.95 

12  43  28.8 

674.7 

69.10 

16  12.2 

59  21.4 

I.           S. 

22 

4  15.73 

9.939 

2  26  26.07 

144.19 

16  43   9.5 

518.9 

69.20 

15  55.9 

58  21.8 

I.         s. 

23 

5    9.26 

9.926 

3  24   2.82 

143.78 

19  35  48.4 

341.9 

69.16 

15  39.8 

57  22.5 

I.         s. 

24 

6    2.42 

9.900 

4  21  17.66 

149.91 

21  15  43.8 

+157.5 

68.79 

15  25.0 

56  28.3 

I.         s. 

25 

6  54.65 

S.148 

5  17  36.46 

139.10 

+21  42  31.9 

-91.8 

67.99 

15  12.2 

55  41.3 

I.         s. 

26 

7  45.35 

9.074 

6  12  23.90 

134.67 

21    0  15.9 

-186.5 

66.81 

15    1.9 

55    3.2 

I.      N.  S. 

27 

8  34.12 

1.968 

7    5  14.59 

199.49 

19  16  13.0 

-330.0 

65.41 

14  54.0 

54  34.3 

I.      N. 

28 

9  20.80 

1.909 

7  55  59.28 

194.99 

16  39  34.6 

-448.9 

63.97 

14  48.5 

51  14.2 

I.      N. 

Mar.    1 

10    5.50 

1.896 

8  44  45.42 

119.79 

13  20  19.1 

-543.0 

62.67 

14  45.2 

54    2.0 

L      N. 

2 

10  48.59 

1.768 

9  31  54.27 

116.95 

+  928  31.1 

-611.8 

61.67 

14  43.9 

53  57.1 

I.      N. 

3 

1 1  30.57 

1.734 

10  17  56.50 

114.91 

514    4.2 

-656.3 

61.07 

14  44.2 

53  58.3 

I.       N.  S. 

4 

12  12.05 

1.797 

11    3  28.97 

113.79 

+  0  46  43.2 

-676.4 

60.94 

14  46.1 

54    5.1 

I.  II.      S. 

5 

12  53.71 

1.749 

1149  11.91 

115.09 

-  3  43  45.5 

-671.7 

61.31 

14  49.3 

54  17.1 

11.      S. 

6 

13  36.24 

1.800 

12  35  47.03 

118.10 

-  8   7  14.0 

-641.1 

62.18 

14  54.0 

54  34.4 

11.      S. 

7 

14  20.31 

1.878 

13  23  55.20 

199.80 

-12  12  54.7 

-589.5 

63.50 

15    0.2 

54  57.1 

II.      S. 

8 

15    6.54 

1.978 

14  14  13.23 

198  88 

-15  49    5.7 

-493.0 

65.16 

15    7.9 

55  25.5 

n.    s. 

9 

15  55.38 

9.093 

15   7   8.12 

135.77 

-18  43    5.0 

-371.9 

67.00 

15  17.3 

56    0.0 

n.    s. 

10 

16  46.99 

9.907 

16   2  49.84 

149.61 

-20  41  38.9 

-916.9 

68.78 

15  28.5 

56  40.8 

11.     sJ 

11 

17  41.14 

9.301 

17    1    4.18 

148.99 

-21  32  12.4 

-39.3 

70.22 

15  41.1 

57  27.0 

11.     s. 

12 

18  37.16 

9.360 

18    1  11.16 

151.87 

-21    4  54.6 

+170.8 

71.09 

15  54.8 

58  17.5 

n.  n.  s. 

13 

19  34.11 

9.378 

19   213.66 

159.93 

-1915   7.1 

377.0 

71.31 

16    8.8 

59    8.9 

II.  N. 

14 

20  31.02 

9.360 

20    3  14.60 

151.87 

-16   5  23.0 

567.9 

71.00 

16  21.9 

59  57.2 

II.  N. 

15 

21  27.26 

9.395 

21    3  34.71 

149.79 

-1146   9.3 

799.9 

70.41 

16  32.7 

60  36.7 

II.  N. 

16 

22  22.61 

9.990 

22   3    1.53 

147.61 

-  6  35   2.7 

694.1 

69.83 

16  39.6 

61    2.0 

n.N. 

17 

23  17.28 

9.969 

23    147.03 

146.37 

-  0  55   9.4 

+864.5 

69.48 

16  41.4 

61    8.8 

II.  N.  S. 

10 

0  11.69 

9.969 

0    0  17.36 

146.36 

+  4  47  42.6 

838.8 

69.46 

16  37.8 

60  55.4 

I.         s. 

20 

1    6.31 

9.984 

0  58  59.61 

147.98 

10   7  36.5 

750.8 

69.72 

16  29.0 

60  23.3 

I.         s. 

21 

2    1.37 

9.303 

158    8.80 

148.44 

14  41  27.5 

610.9 

70.05 

16  16.2 

59  36.0 

I.         s. 

22 

2  56.77 

9.310 

2  57  38.61 

148.83 

18  11  30.6 

434.9 

70.20 

16    0.7 

*X5  «5«7.u 

I.         s. 

23 

3  52.02 

9.988 

3  56  59.06 

J  47.55 

+20  27   2.6 

+941.5 

69.96 

15  44.5 

57  39.9 

I.        s. 

24 

4  46.34 

9.933 

4  55  24.02 

144.90 

21  24  49.9 

+  48.8 

69.18 

15  28.9 

56  42.6 

I.         s. 

25 

5  38.95 

9.147 

5  52   5.99 

139.09 

21    8  14.3 

-198.5 

67.93 

15  15.1 

55  51.8 

I.        N.  S. 

26 

6  29.29 

9.046 

6  46  31.02 

J  32.94 

19  4514.3 

-282.1 

66.37 

15    3.6 

55    9.7 

I.      N. 

27 

7  17.14 

1.944 

7  38  26.70 

196.79 

17  26    6.6 

-406.9 

64.74 

14  54.9 

54  37.6 

I.      N. 

28 

8    2.67 

1.853 

8  28    2.00 

191.35 

+14  21  38.2 

-509.9 

63.24 

14  49.0 

54  16.1 

I.      N. 

29 

8  46.27 

1.785 

9  15  42.05 

117.93 

10  42   6.1 

-584.5 

62.06 

14  45.9 

54    4.6 

I.      N. 

30 

9  28.55 

1.743 

10    2   2.22 

114.73 

6  37    4.8 

-636.7 

61.31 

14  45.3 

54    2.2 

I.      N. 

31 

10  10.18 

1.731 

10  47  43.22 

113.99 

+  2  15  43.4 

-666.9 

61.04 

14  46.8 

54    7.8 

I.      N. 

32 

10  51.87 

1.749 

1 1  33  28.26 

115.06    -  2  12  46.5 

-679.9 

61.28 

14  50.1 

54  20.1 

I.      N. 
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AT  TRANSIT  OF  MOON'S  CENTBE  OVEE  THE  MERIDIAN  OP  WASHINGTON. 

Date. 

Mean  Time 

of 

Tranait. 

Diff.for 
I  Hoar 

of 
Long. 

Bight 

Aaoen&ion 

of 

Centre. 

Wff.fa 
lKoni* 

of 
Long. 

Cfoooentr'o 

Docllnaiiou 

of 

Contrn. 

Diff.for 
lHoar 

of 
Loan. 

Sid.  Time 

ofSemid. 

Paeafng 

Meridian. 

Geocentric 

Semi- 
diameter. 

Equatorial 
Horizontal 
Parallax. 

Bright 
Limbs. 

h    m 

m 

u    m     s 

a 

O        /        » 

// 

a 

t     a 

/     « 

April  1 

10  51.87 

1.749 

1 1  33  28.26 

115.06 

-  2  12  46.5 

-<79.9 

61.28 

14  50.1 

54  20.1 

I.      N. 

2 

11  34.35 

1.796 

12  20    0.67 

117.89 

-  6  38  37.3 

-659.5 

62.03 

14  54.9 

54  37.7 

I.        N.  S. 

3 

12  18.30 

1.871 

13    8    1.58 

199.41 

-10  50  59.6 

-604.3 

63.23 

15    0.9 

54  59.6 

K.     s. 

4 

13    4.32 

1.967 

13  58   6.42 

198.19 

-14  37  48.1 

-694.9 

64.77 

15    7.8 

55  24.9 

II.     s. 

5 

13  52.79 

2.074 

14  50  39.45 

134.69 

-17  45  51.2 

-410.3 

66.49 

15  15.5 

55  53.4 

II.     s. 

6 

14  43.83 

8.177 

15  45  46.63 

140.86 

-20    134.5 

-964.9 

68.13 

15  24.1 

56  24.6 

II.     s. 

7 

15  37.14 

9.360 

16  43  10.91 

145.84 

-2112  31.1 

—  87.7 

69.42 

15  33.2 

56  58.2 

II.      s. 

8 

16  32.04 

9.307 

17  42   9.97 

148.68 

-21    9  20.3 

+105.3 

70.19 

15  43.0 

57  34.2 

II.  N.  S. 

9 

17  27.57 

9.314 

18  41  47.91 

149.13 

-19  47  51.3 

301.1 

70.34 

15  53.3 

58  11.4 

II.  N. 

10 

18  22.88 

9.990 

19  41  11.66 

147.64 

-17  10  10.1 

483.8 

69.97 

16    3.3 

58  48.9 

II.  N. 

11 

19  17.38 

9.951 

20  39  47.38 

145.30 

-13  24  35.2 

+638.4 

69.37 

16  12.9 

59  24.2 

II.  N. 

12 

20  10.97 

9.917 

21  37  28.40 

143.95 

-  8  44  38.8 

753.8 

66.81 

16  21.2 

59  54.4 

II.  N. 

13 

21    3.95 

9.909 

22  34  32.43 

149.33 

-  3  28   0.3 

890.7 

68.52 

16  26.9 

60  15.9 

II.  N. 

14 

21  56.87 

9.919 

23  31  32.56 

149.95 

+  2   4  32.1 

839.5 

68.61 

16  29.3 

60  24.6 

II.  N. 

15 

22  50.33 

9.947 

0  29   5.56 

145.01 

7  30   3.4 

785.3 

69.07 

16  27.4 

60  18.0 

II.  N. 

16 

23  44.79 

9.903 

127  38.89 

147.83 

+12  25   8.0 

+681,0 

69.75 

16  21.5 

59  56.0 

II.  N.  S. 

18 

0  40.36 

9.334 

2  27  18.58 

150.31 

16  28  10.7 

597.9 

70.37 

16  11.7 

59  19.8 

I.           S. 

19 

1  36.63 

9.348 

3  27  40.75 

151.15 

19  22  20.7 

339.7 

70.62 

15  59.0 

58  33.3 

I.           S. 

20 

2  32.75 

9.319 

4  27  53.35 

149.49 

20  58   7.5 

+138.6 

70.25 

15  44.9 

57  41.1 

I.           S. 

21 

3  27.61 

9.945 

5  26  50.85 

144.96 

21  14  25.6 

—  54.7 

69.23 

15  30.5 

56  48.3 

I.        N.  S. 

22 

4  20.28 

9.139 

6  23  35.92 

138.57 

+2017  26.4 

-Q9&5 

67.69 

15  17.1 

55  50.1 

I.      N. 

23 

5  10.20 

9.091 

7  17  36.06 

131.43 

18  17  54.4 

-366.7 

65.91 

15    5.6 

55  17.0 

I.      N. 

24 

5  57.33 

1.910 

8   8  48.36 

194.75 

15  28   7.3 

-477.9 

64.18 

14  56.7 

54  44.3 

I.      N. 

25 

6  42.03 

1.880 

8  57  34.18 

119.33 

11  59  52.7 

-659.7 

62.72 

14  50.7 

54  22.3 

I.      N. 

26 

7  24.91 

1.759 

9  44  30.45 

115.67 

8   3  38.9 

-617.7 

61.69 

14  47.7 

54  11.2 

I.      N. 

27 

8    6.72 

1.739 

10  30  22.51 

114.01 

+  3  48  39.8 

-653.7 

61.18 

14  47.6 

54  10.7 

I.      N. 

28 

8  48.27 

1.738 

11  15  59.14 

114.40 

-  0  36  26.3 

-668.9 

61.22 

14  50.0 

54  19.6 

I.      N. 

29 

9  30.38 

1.778 

12    2   9.90 

116.84 

-  5   2  49.3 

-659.8 

61.83 

14  54.8 

54  37.2 

I.      N. 

30 

10  13.88 

1.851 

12  49  42.68 

191.90 

-  9  20  38.1 

-694.7 

62.95 

15    1.4 

55    1.4 

I.      N. 

my  1 

10  59.44 

1.950 

13  39  20.24 

197.16 

-13  18  22.4 

-558.5 

64.49 

15    9.2 

55  30.2 

I.      N. 

2 

11  47.60 

9.065 

14  31  34.36 

134.11 

-16  42  41.9 

-456.9 

66.27 

15  17.8 

56    1.9 

I.  II.  N.  S. 

3 

12  38.57 

9.181 

15  26  37.51 

141.05 

-19  18  58.7 

-318  3 

68.03 

15  26.7 

56  34.3 

n.    s. 

4 

13  32.09 

9.974 

16  24  14.30 

146.66 

-20  52  57.6 

-146.8 

69.46 

15  35.4 

57    6.4 

II.     s. 

5 

14  27.41 

9.397 

17  23  38.86 

149.87 

-21  13  22.6 

+  46.8 

70.30 

15  43.7 

57  36.9 

II.  N.  s. 

6 

15  23.40 

9.330 

18  23  44.25 

150.11 

-20  14  41.3 

945.8 

70.42 

15  51.4 

58    5.0 

II.  N. 

7 

16  18.96 

SL233 

19  23  23.23 

147.89 

-17  58  33.8 

+430.7 

69.92 

15  58.3 

58  30.3 

II.  N. 

8 

17  13.31 

9.934 

20  2149.65 

144.93 

-14  33  52.5 

587.9 

69.08 

16    4.3 

58  52.5 

11.  N. 

9 

18    6.22 

9.177 

21  18  49.68 

140.84 

-10  13  58.0 

705.3 

68.24 

16    9.4 

59  11.2 

II.  N. 

10 

18  57.97 

9.140 

22  14  39.96 

138.61 

-  5  15  29.4 

779.4 

67.67 

16  13.3 

59  25.5 

II.  N. 

11 

19  49.19 

9.134 

23   9  57.98 

138.93 

+  0   3  21.0 

806.6 

67.52 

16  15.4 

59  33.3 

11.  N. 

12 

20  40.64 

9.159 

0    5  29.95 

139.76 

+  5  23  13.7 

+784.9 

67.85 

16  15.5 

59  33.7 

II.  N. 

13 

21  33.04 

9.911 

1    159.02 

149.87 

10  24    0.9 

711.9 

68.58 

16  13.1 

59  25.0 

11.  N. 

14 

22  26.84 

9.973 

I  59  52.68 

146.61 

14  45  32.3 

588.7 

69.46 

16  a.a 

59    6.2 

II.  N. 

15 

23  22.06 

2.334 

2  59  10.96 

149.67 

18   9  19.0 

494.3 

70.17 

16    0.3 

58  37.8 

II.  N.  s. 

17 

0  18.10 

9.339       3  59  19.67 

150.60    +20  21  14.5 

+239.4 

1     70.40 

15  50.3 

58    1.2 

I.        H.  S. 

376 


MOON  CULMINATIONS,   1882. 


AT  TRANSIT  OF  MOON'S  CENTRE  OVEE  THE  MERIDIAN  OF  WASHINGTON. 

Date. 

Mean  Time 

of 

Transit 

Diff.for 
lHonr 

of 
Long. 

Bigot 

Aaoenaion 

of 

Centre. 

Diftfor 
lHoor 

of 
Long. 

Geooentrie 

Declination 

of 

Centre. 

Dittfor 
lHoor 

of 
Long. 

Sid.  Time 

of  Semid. 

Paasing 

Meridian. 

Geocentric 

Semi- 
diameter. 

Equatorial 
Horizontal 
Parallax. 

Bright 
Limbe. 

May  17 

h    m 
0  18.10 

m 
9.339 

h    m     a 
3  59  19.67 

a 
150.60 

Q        1       II 

+20  21  14.5 

+939.4 

a 
70.40 

15  5CL3 

58    1.2 

1.         N.  S. 

18 

i  13.94 

9.304 

4  59  15.48 

148.51 

21  14  14.1 

+  33.7 

69.92 

15  38.9 

57  19.1 

la               N.     O. 

19 

2    8.34 

9.993 

5  57  45.28 

143.53 

20  49  27.6 

-1534 

68.75 

15  26.9 

56  35.2 

I.      N. 

20 

3    0.35 

9.108 

6  53  50.60 

196.70 

19  15   6.3 

-313.1 

67.09 

15  15.5 

55  52.6 

I.      N. 

21 

3  49.48 

1.067 

7  47  -3.18 

190.38 

16  43  24.4 

-439.7 

65.28 

15    5.2 

55  15.5 

I.      N. 

22 

4  35.81 

1.877 

8  37  2G.69 

199.77 

+13  27  35.2 

-534.9 

63.59 

14  57.1 

54  45.6 

I.      N. 

23 

5  19.78 

1.793 

9  25  29.10 

117.71 

9  39  50.9 

-600.1 

62.26 

14  51.5 

54  25.1 

I.      N. 

24 

6    2.12 

1.749 

10  11  53.01 

114.59 

5  30  41.4 

-641.8 

61.42 

14  48.7 

54  15.0 

I.      N. 

25 

6  43.66 

1.796 

10  57  28.54 

118.71 

+  1    9   9.4 

-869.9 

61.16 

14  49.1 

54  16.3 

1.      N. 

26 

7  25.27 

1.748 

1143   9.06 

115.04 

-  3  16  22.1 

-661.6 

61.49 

14  52.4 

54  28.3 

I.      N. 

27 

8    7.87 

1.808 

12  29  48.28 

118.60 

-  7  37  13.0 

HB6~3 

62.41 

14  58.3 

54  50.0 

I.      N. 

28 

8  52.30 

1.901 

13  18  17.90 

194.90 

-1143  25.1 

-587.7 

63.85 

15    6.5 

55  20.2 

I.      N. 

20 

U  39.30 

9.091 

14   9  22.52 

131.41 

-15  22  58.6 

-504.9 

65.68 

15  16.4 

55  56.7 

I.      N. 

30 

10  29.38 

9.153 

15   3  31.61 

139.38 

-18  2137.5 

-389.6 

67.66 

15  27.3 

56  36.5 

I.      N. 

31 

11  22.56 

9.975 

16   0  48.03 

146.75 

-20  23  46.9 

—999.0 

69.46 

15  38.3 

57  17.1 

1.      N. 

June   1 

12  18.31 

9.361 

17   0  38.54 

151.95 

-21 14  58.4 

-99.7 

70.74 

15  48.6 

57  55.0 

II.  N.  s. 

2 

13  15.48 

9.391 

18    154.77 

153.78 

-20  45  29.2 

+177.8 

71.18 

15  57.6 

58  27.8 

n.N. 

3 

14  12.67 

9.365 

19    3  12.21 

159.14 

-18  53  38.5 

378.9 

70.84 

16    4.5 

58  53.4 

II.  N. 

4 

15    8.68 

9.998 

20    3  18.72 

148.19 

-15  46  40.8 

550.4 

69.92 

16    9.4 

59  11.2 

n.N. 

5 

1G    2.69 

9.990 

21    136.42 

143.96 

-1138  56.6 

680.6 

68.80 

16  12.0 

59  20.9 

n.N. 

6 

16  55.30 

9.163 

2158   6.16 

139.35 

-  6  48  36.9 

+789.9 

67.84 

16  12.7 

59  23.4 

n.N. 

/ 

17  46.42 

9.114 

22  53  18.50 

137.03 

-  1  35   3.5 

797.0 

67.27 

16  11.7 

59  19.5 

II.  N. 

8 

18  37.03 

9.111 

23  48   0.29 

136.80 

+  3  42  36.4 

783.8 

67.20 

16    9.2 

59  10.3 

ii.n. 

9 

19  27.97 

9.139 

0  43    1.13 

188.56 

8  4551.7 

795.0 

67.62 

16   5.3 

58  56.2 

n.N. 

10 

20  19.90 

9.199 

139   2^7 

141.70 

13  16  49.7 

099.8 

68.36 

16    0.2 

58  37.3 

n.N. 

11 

21  13.20 

9.950 

2  36  25.69 

145.19 

+16  5843.3 

+480.6 

69.17 

15  53.8 

58  14.0 

II.  N. 

12 

22    7.74 

9.990 

3  35   3.27 

147.65 

19  37   6.9 

807.0 

69.71 

15  46.2 

57  46.2 

II.N. 

13 

23    2.84 

9.993 

4  34  14.76 

147.84 

21    2   5.4 

+116.9 

69.72 

15  37.7 

57  14.7 

-  II.  N. 

14 

23  57.44 

9.948 

5  32  56.46 

145.15 

21  10  14.8 

-78.9 

69.05 

15  28.4 

56  40.5 

i.  H.  N. 

16 

0  50.43 

9.161 

6  30    1.31 

139.91 

20   5  21.5 

-946.4 

67.76 

15  16.8 

56    5.5 

I.      N. 

17 

1  41.01 

9.051 

7  24  40.63 

188.94 

+17  56  59.9 

-880.9 

66.11 

16    9.7 

55  31.8 

I.      N. 

18 

2  28.85 

1.937 

8  16  35.42 

196.40 

14  57  50.9 

-500.3 

64.38 

15    1.4 

55    1.4 

I.      N. 

19 

3  14.11 

1.839 

9   5  55.44 

190.48 

1121    1.9 

-678.6 

62.87 

14  54.6 

54  36.8 

I.      N. 

20 

3  57.32 

1.767 

9  53  11.51 

116.16 

7  18  35.7 

-699.9 

61.76 

14  50.1 

54  20.0 

I.      N. 

21 

4  39.19 

1.798 

10  39   7.10 

113.84 

+  3   0  52.2 

-655.6 

61.16 

14  48.1 

54^12.6 

I.      N. 

23 

5  20.65 

1.795 

1124  32.40 

113.66 

-  1  23   6.8 

—861.0 

61.14 

14  48.9 

54  15.4 

I.      N. 

23 

6    2.31 

1.760 

12 10  20.87 

115.76 

-  5  45   5.3 

-645.9 

61.73 

14  52.7 

54  29.4 

I.      N. 

24 

6  45.34 

1.839 

12  57  26.78 

190.10 

-  9  56  14.0 

-606.4 

62.89 

14  59.3 

54  53.7 

1       N. 

25 

7  30.53 

1.939 

13  46  42.11 

196.49 

-13  46  30.0 

-639.9 

64.56 

15    8.0 

55  28.1 

I.      N. 

26 

8  18.60 

9.071 

14  38  50.87 

134.44 

-17   3  40.3 

-439.9 

66.57 

15  20.8 

56  10.7 

I.      N. 

27 

9   9.99 

9.911 

15  34  19.21 

143.91 

-19  83  15.5 

-801.4 

68.65 

15  33.3 

56  56.6 

I.      N. 

28 

10    4.63 

9.396 

16  33   2.97 

150.49 

-20  59  88.5 

-194.6 

70.44 

15  46.9 

57  48.4 

I.      N. 

29 

11     1.78 

9.416 

17  34  18.20 

155  97 

-21    9   1.1 

+  81.1 

71.56 

15  59.8 

58  35.9 

I.      N. 

30 

12    0.15 

9.435 

18  36  46.25 

156.41 

-19  53  32.6 

995.6 

71.81 

16  10.6 

59  16.3 

I.  II.  N. 

31 

12  58.24 

9.306 

19  38  57.57 

154.04 

-17  14  46.9 

+499.6 

71.26 

16  18.9 

59  46.1 

II.  N. 
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AT  TRANSIT  OF  MOON'S  CENTRE  OVEB  THE  MERIDIAN  OF  WASHINGTON. 

Date. 

Mean  Tine 

of 

Transit. 

Diftfbr 
lHoar 

of 
Long. 

Right 

Ascension 

of 

Centre. 

Diftfbr 
lHoar 

of 
Louie. 

Geooontrio 

Declination 

of 

Centre. 

Diftlbr 
lHonr 

of 
Long. 

Sid.  Time 

of8emi<L 

Passing 

Meridian. 

Geocentric 

Semi- 
diameter. 

Equatorial 
Horisoutal 
Parallax. 

Bright 
Umbo. 

h    m 

m 

h    m     • 

• 

O        /       // 

// 

• 

#     n 

/     // 

July    1 

12  58.24 

9498 

19  38  57.57 

164.04 

-17  14  46.9 

+499.6 

71.26 

16  18.9 

59  46.1 

n.N. 

2 

13  54.89 

2.339 

20  39  42.69 

140.59 

-13  24  12.9 

651.6 

70.20 

16  23.5 

60    3.0 

II.  N. 

3 

14  49.61 

9.946 

21  38  31.37 

144.61 

-  8  40  34.1 

757.3 

69.05 

16  24.3 

60    6.1 

ILN. 

4 

15  42.54 

9.179 

22  35  32.22 

140.79 

-  3  25  51.2 

807.0 

68.14 

16  21.8 

59  56.9 

II.  N. 

5 

16  34.25 

9.140 

23  3130.23 

138.69 

+  1  57  52.1 

803J 

67.65 

16  16.6 

59  37.5 

11.  N. 

6 

17  25.53 

9.138 

0  26  41.57 

138.48 

+  7  10  11.3 

+750.9 

67.64 

16    9.4 

59  11.4 

ILN. 

7 

J8  17.09 

9.183 

12220.45 

139.98 

1152  52.3 

655  J) 

68.02 

16    1.1 

58  40.8 

II.  N. 

8 

19    9.46 

9.908 

2  18  47.83 

149.36 

15  49  57.8 

594.0 

68.59 

15  52.2 

56    8.1 

ILN. 

9 

20    2.78 

9.939 

3  16  12.39 

144.54 

18  48   7.3 

369.6 

69.09 

15  43.2 

57  34.9 

n.N. 

10 

20  56.74 

9459 

4  14  15.14 

145  37 

20  37  35.1 

+169.5 

69.23 

15  34.2 

57    1.9 

ILN. 

11 

21  50.60 

9.999 

5  12  12.46 

144.01 

+21  13  29.5 

-    9,7 

68.83 

15  25.4 

56  29.7 

ILN. 

12 

22  43.45 

3.189 

6   9   8.58 

140.31 

20  36  48.1 

-178,0 

67.86 

15  17.0 

56  58.8 

ILN. 

13 

23  34.45 

9.079 

7    4  13.37 

134.88 

18  54   0.3 

-331.6 

66.45 

15    9.0 

55  29.5 

ILN. 

15 

0  23.09 

1.974 

7  56  56.58 

198.70 

16  15  35.2 

-155.4 

64.86 

16    1.7 

55    2.7 

I.      N. 

16 

1    9.30 

1.876 

8  47  13.08 

199.80 

12  53  53.8 

-547.9 

63.33 

14  55.4 

54  39.6 

I.      N. 

17 

1  53.36 

1.797 

9  35  19.64 

117.98 

4-9    1  20.1 

-6104 

62.07 

14  50.4 

54  21.2 

I.      N- 

18 

2  36.77 

1.744 

10  21  48.63 

114.73 

4  49  16.0 

-646.0 

61.24 

14  47.2 

54    9.2 

I.      N. 

19 

3  17.26 

1.791 

11    7  21.73 

113.36 

+  0  27  45.7 

-657.9 

60.92 

14  46.0 

54    4.8 

I.      N. 

90 

3  56.61 

1.731 

1152  46.01 

114.01 

-3  54   9.1 

-648.9 

61.14 

14  47.2 

54    9.3 

I.      N. 

21 

4  40.64 

1.777 

1238  51.19 

116.78 

-  8   7  52.1 

-616.7 

61.96 

14  51.2 

54  23.9 

I.      N. 

22 

5  24.18 

1.897 

13  26  27.45 

191.58 

-12   4  23*3 

-661.5 

63.29 

14  58.0 

54  49.0 

I.      N. 

23 

6  10.02 

1.967 

14  16  22.03 

198.93 

-15  33  28.3 

—478.8 

65.05 

15    7.7 

66  24.7 

I.      N. 

24 

6  58.80 

9.099 

15   913.01 

136.15 

-18  23   3.5 

-363.3 

67.07 

15  20.1 

66    9.8 

I.      N. 

25 

7  50.82 

q.Oyfr 

16   519.64 

144.40 

-20  19  17.7 

-911.7 

09.06 

15  34.3 

57    2.4 

I.      N. 

26 

8  45.92 

2.350 

17   4  31.22 

151.30 

-21    7  52.2 

-96.0 

70.74 

15  49.6 

57  59.2 

I.      N. 

27 

9  43.32 

9.493 

16   6    1.05 

155.64 

-20  36  55.8 

+1834 

71.72 

16    5.2 

56  55.9 

i.    n: 

26 

10  41.78 

9.488 

19   8  34.58 

156.58 

-18  41    0.1 

894.9 

71.89 

16  18.8 

59  46.1 

1.      N.  s. 

29 

11  39.96 

9.405 

20  10  52.74 

15t69 

-16  24    5.2 

684.5 

71.36 

16  29.5 

60  25.2 

I.      N. 

30 

12  36.97 

9.343 

21  1158.41 

150.81 

-11    0   3.6 

797  JO 

70.46 

16  35.8 

60  48.3 

ILN. 

31 

13  32.41 

9.978 

221130.18 

14643 

-  550  10.6 

811.7 

69.54 

16  37.1 

(JO  53.0 

ILN. 

Aug.   1 

14  26.48 

9.931 

23   9  39.30 

144.06 

-  0  19   7.9 

+833.4 

68.88 

16  33.5 

60  39.7 

ILN. 

2 

15  19.68 

9.908 

0   6  56.97 

149.68 

+  5  829.3 

795.7 

68.60 

16  25.8 

60  11.6 

ILN. 

3 

16  12.63 

9.909 

1    3  59.65 

149.73 

10  10  34.9 

707.8 

68.67 

16  15.2 

59  32.6 

ILN. 

4 

17    5.83 

9.998 

2   1  16.61 

148.75 

14  28  44.4 

577.8 

68.95 

16    3.0 

56  47.8 

ILN. 

5 

17  59.46 

9.943 

2  59   0.00 

144.80 

17  48  43.0 

418.1 

69.22 

15  50.4 

56    1.3 

ILN. 

6 

18  53.36 

9445 

3  56  59.58 

144.94 

+20   0  49.6 

+940.4 

69.24 

15  38.1 

57  16.2 

ILN. 

7 

19  47.02 

9.990 

4  54  44.00 

143.44 

21    0  22.0 

+  57.5 

68.82 

15  26.8 

56  34.7 

ILN. 

8 

20  39.69 

9.164 

5  51  29.82 

140.10 

20  47  50.1 

-116.7 

67.92 

15  16.7 

55  57.8 

ILN. 

9 

21  30.71 

9.083 

6  46  35.55 

135.19 

10  28  31.4 

-975.0 

66.62 

15    8.0 

55  25.6 

II.  N.  S. 

10 

22  19.02 

1.990 

7  39  33.55 

199.58 

17  11  19.7 

-406.3 

65.10 

15    0.6 

54  58.4 

II.  N.  S\ 

11 

23    6.23 

1.898 

8  30  15.78 

194.09 

+14    7  13.3 

-609.3 

63.61 

14  54.5J  54  36.0 

II.  N.  8. 

12 

23  50.77 

1.818 

918  52.94 

119.95 

10  27  48.4 

-563.0 

62.31 

14  49.7     54  18.6 

ILN. 

14 

0  33.68 

1.760 

10   5  50.04 

115.76 

6  24  22.7 

-699.6 

61.37 

14  46.3 

54    6.1 

I.      N. 

15 

1  15.47 

1.798 

10  5141.30 

113.81 

+  2   7  27.9 

-651.0 

60.87 

14  44.4 

53  59.1 

I.      N. 

16 

I  56.84 

1.794 

1 1  37   6.46 

113.69 

-  21312.1 

-648.6 

60.85 

14  44.2 

53  58.3 

L      N. 
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AT  TRANSIT  OP  MOON'S  CENTRE  OVER  THE  MERIDIAN  OF  WASHINGTON. 

Date. 

Mean  Time 

of 

Transit. 

Diff.for 
lHonr 

of 
Long. 

Right 

Ascension 

of 

Centre. 

Diff.for 
lHonr 

of 
Long. 

Geocentric 

Declination 

of 

Centre. 

Diff.for 
lHonr 

of 
Long. 

Sid.  Time 

of  Semid. 

Pawing 

Meridian. 

Geocentric 

Semi- 
diameter. 

Equatorial 
Horizontal 
Parallax. 

Bright 
Limbs. 

h    m 

m 

h    m     8 

8 

O        1        II 

i$ 

8 

.     ,/ 

/      a 

; 

Aug.  16 

I  56.84 

1.794 

1 1  37   6.46 

113.59 

-2  13  12.1 

-648.6 

60.85 

14  44.2 

53  58.3 

I.      N.    i 

17 

2  38.47 

1.751 

12  22  48.01 

115.19 

-  6  28  26.2 

-693.7 

61.35 

14  46.0 

54    4.9 

I.       N.     ; 

18 

3  21.10 

1.807 

13   9  29.40 

118.58 

-10  29   9.3 

-575.8 

62.34 

14  50.0 

54  20.0 

I.      N. 

19 

4    5.42 

1.891 

13  57  52.47 

193.63 

-14    5  49.5 

-503.1 

63.75 

14  56.6 

54  43.9 

I.-    N. 

20 

4  52.05 

1.996 

14  48  34.17 

130.04 

-17    8   0.7 

-409.9 

05.47 

15    5.8 

55  17.5 

I.      N. 

21 

5  41.40 

9.116 

15  42   0.13 

137.18 

-19  24    6.4 

-979.4 

67.32 

15  17.5 

56    0.7 

I.      N. 

22 

6  33.60 

3.931 

16  38  17.03 

144.09 

-20  41  47.8 

-111.9 

69.05 

15  31.7 

56  52.7 

I.      N. 

23 

7  28.32 

9.394 

17  37    5.98 

149.66 

-20  49  27.8 

+  75.7 

70.38 

15  47.4 

57  50.3 

I.      N. 

24 

8  24.64 

9.378 

18  37  42.61 

159.96 

-19  38  41.4 

978.5 

71.12 

16    3.8 

58  50.6 

I.       R.  S. 

25 

9  22.15 

9.391 

19  39   7.57 

153.73 

-17    712.1 

476.4 

71.24 

16  19.4 

59  48.0 

I.          S. 

26 

10  19.35 

9.379 

20  40  25.60 

159.54 

-13  21    0.4 

+648.3 

70.89 

16  32.6 

60  36.3 

I.       M.  S. 

27 

11  15.86 

9.337 

2141    2.08 

150.46 

-  8  34  45.3 

773.8 

70.34 

16  41.5 

61    9.3 

I.      N.  s. 

28 

12  11.56 

9.307 

22  40  49.50 

148.00 

-  3  10   6.6 

838.6 

69.88 

16  45.1 

61  22.5 

H.N. 

29 

13    6.68 

9.990 

23  40    2.22 

147.64 

+  2  27  15.2 

837.1 

69.67 

16  43.0 

61  14.6 

II.  N. 

30 

14    1.62 

9.999 

0  39   4.42 

147.70 

7  51    2.4 

771.8 

69.73 

16  35.4 

60  46.7 

II.  N. 

31 

14  56.74 

9.903 

1  38  16.87 

148.39 

+12  37  26.5 

+659.9 

69.97 

16  23.6 

60    3.3 

II.  N. 

Sept  1 

15  52.12 

9.311 

2  37  45.68 

148.98 

16  27  28.3 

498.5 

70.16 

16    9.1 

59  10.3 

II.  N. 

2 

16  47.54 

3.309 

3  37  16.42 

148.40 

19    8  21.6 

309.3 

70.07 

15  53.6 

58  13.3 

II.  N. 

3 

17  42.43 

9.966 

4  36  15  43 

146  90 

20  34    7.5 

+119.5 

69.54 

15  38.5 

57  17.8 

II.  N. 

4 

18  36.08 

9.900 

5  33  59.55 

149.19 

20  45  10.3 

-61.9 

68.54 

15  24.8 

56  27.5 

II.  N. 

5 

19  27.83 

9.110 

6  29  49.35 

136.79 

+19  47   7.2 

-994.4 

67.14 

15  13.0 

56  44.2 

II.  n.  S. 

6 

20  17.27 

9.010 

7  23  20.84 

130.79 

17  49   2.8 

-361.3 

65.54 

15    3.2 

55    8.1 

n.    s. 

7 

21    4.34 

1.914 

8  14  29.43 

195.09 

15    142.2 

-470.6 

63.96 

14  55.6 

54  40.0 

II.      S. 

8 

21  49.26 

1.833 

9    3  28.40 

190.10 

11  3611.6 

-559.5 

62.58 

14  49.9 

54  19.3 

II.     s. 

9 

22  32.46 

1.779 

9  50  43.81 

116.44 

7  43  15.5 

-607.9 

61.54 

14  46.1 

54    5.3 

II.      S. 

10 

23  14.50 

1.736 

10  36  49.33 

114.99 

+  3  33    4.6 

-639.0 

60.92 

14  44.0 

53  57.5 

II.  N.  s. 

11 

23  55.98 

1.797 

1122  22.53 

113.75 

-  0  44  40.1 

-646.0 

60.76 

14  43.4 

53  55.5 

1. 11.  N. 

13 

0  37.60 

1.746 

12   8   2.52 

114.84 

-  5   0  31.8 

—699.6 

61.07 

14  44.4 

53  58.9 

I.      N. 

14 

1  19.96 

1.790 

12  54  27.83 

117.58 

-  9    5    1.3 

-588.9 

61.83 

14  46.9 

54    8.2 

I.      N. 

15 

2    3.68 

1.857 

13  42  14.51 

191.60 

-12  48  21.6 

-593.5 

62.99 

14  51.2 

54  24.0 

I.      N. 

16 

2  49.24 

1.943 

14  31  53.29 

196.79 

-16    0  17.0 

-431.7 

64.43 

14  57.4 

54  46.8 

I.      N. 

17 

3  37.05 

9.040 

15  23  45.71 

139.69 

-18  30    4.3 

-313.6 

66.01 

15    5.6 

55  16.9 

I.      N. 

!          18 

4  27.19 

3.136 

16  17  58.87 

138.39 

-20    6  54.0 

-167.0 

67.53 

15  16.0 

55  55.1 

I.      N. 

|          19 

5  19.49 

9.918 

17  14  21.68 

143.99 

-20  40  44.9 

+    1.3 

68.79 

15  28.5 

56  40.8 

I.      N. 

i       » 

6  13.45 

9.974 

18  12  24.93 

146.68 

-20    3  50.5 

184.9 

69.63 

15  42.7     57  33.3 

I.        N.  S. 

i 

21 

7    8.41 

9.301 

191128.23 

148.30 

-18  12  23.9 

+371.7 

70.00 

15  58.0 

58  29.4 

I.        s. 

23 

8    3.72 

3.304 

20  10  52.14 

148.50 

-15   8  10.7 

546.1 

70.00 

16  13.4 

59  25.9 

i.       a 

23 

8  58.93 

9.996 

21  10  10.51 

147.98 

-10  59  22.7 

691.6 

69.80 

16  27.3 

60  16.9 

I.        s. 

24 

9  53.95 

9.991 

22   9  16.98 

147.64 

-  6   0  43.6 

793.0 

69.66 

16  38.2 

60  56.9 

I.        s. 

25 

10  48.96 

9.996 

23   8  23.68 

148.09 

-  0  32  45.0 

836.5 

69.71 

16  44.4 

61  19.7 

i.    n.  a 

26 

It  44.36 

9.399 

0    7  53.06 

149.59 

+  4  59  49.2 

+815.9 

70.05 

16  45.0 

61  21.9 

I.  n.  N. 

27 

12  40.48 

9.356 

1    8    5.87 

151.60 

10  10  39.0 

799.9 

70.57 

16  39.8 

61    2.8 

II.  N. 

28 

13  37.41 

9.387 

2    9    7.98 

153.44 

14  35   6.0 

586.3 

71.06 

16  29.4 

60  24.7 

II.  N. 

29 

14  34.86 

9.394 

3  10  40.44 

153.93 

17  53  42.5 

409.7 

71.24 

16  15.2 

59  32.5 

n.N. 

I          30 

15  32.06 

9.365 

4  11  58.71 

159.17 

+19  54  55.2 

+909.9 

70.87 

15  58.9 

58  32.7 

ILN. 

t^ 
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AT  TRANSIT  OF  MOON'S  CENTRE  OVER  THE  Ml 

BRIDIAfi 

r  OF  WA 

8HTNGTC 

)N. 

Date. 

Mean  Time 

of 

Transit 

Diff.fbr 
lHonr 

of 
Long. 

Right 

Ascension 

of 

Centre. 

DiflT.for 
lHour 

of 
Long. 

Geooentrlo 

Declination 

of 

Gentie. 

Dittfor 
lHour 

of 
Long. 

Sid.  Time 

of  Semid. 

Passing 

Meridian. 

Geocentric 

Semi* 
diameter. 

Equatorial 
Horizontal 
Parallax. 

Bright 
Limbs. 

h    m 

m 

h    m     s 

8 

O        /       U 

it 

• 

/     a 

/     // 

Oct.     1 

16  28.05 

2.394 

5  12    3.78 

147.88 

+20  36   0.9 

+    5.4 

69.88 

15  42.5 

57  32.5 

II.  N. 

2 

17  21.91 

9.191 

G10   0.99 

141.67 

20    157.7 

-171.4 

66.37 

15  27. 1 

56  35.7 

11.  N.  S. 

3 

18  13.08 

9.073 

7   516.10 

134.75 

18  22  45.0 

-319.5 

66*56 

15  13.6 

55  46.3 

II.      S. 

4 

19    1.43 

1.958 

7  57  41.21 

197.65 

15  50  27.4 

-438.8 

64.78 

15    2.7 

55    6.3 

II.      S. 

5 

19  47.20 

1.880 

8  47  31.53 

191.74 

12  3711.3 

-594.8 

63.17 

14  54.4 

54  35.7 

II.      S. 

6 

20  30.89 

1.787 

9  35  17.69 

117.36 

+  8  54   2.3 

-586.9 

61.92 

14  48.6 

54  14.6 

II.      S. 

7 

21  13.20 

1.743 

10  2138.87 

114.70 

4  60  56.8 

-694.6 

61.12 

14  45.3 

54    2.4 

II.      S. 

8 

21  54.78 

1.798 

11    717.23 

113.81 

+  0  37  14.0 

-340.1 

60.81 

14  44.2 

53  58.2 

II.      S. 

9 

22  36.36 

1.749 

1 1  52  55.37 

114.66 

-  3  38  12.7 

-633.1 

60.99 

14  44.9 

54    0.7 

11.     s. 

10 

23  18.61 

1.783 

12  39  13.81 

117.13 

-  7  46    5.7 

-602.1 

61.64 

14  47.2 

54    9.4 

II.  N.  S. 

12 

0    2.14 

1.848 

13  26  49.05 

191.01 

-1136  31.8 

-545.6 

62.66 

14  51.0 

54  23.1 

1.      N. 

13 

0  47.43 

1.999 

14  16  10.54 

195.91 

-14  58  63.7 

-461.5 

64.00 

14  56.0 

54  41.6 

I.      N. 

14 

1  34.79 

9.018 

15    7  36.64 

131.98 

-17  42   2.6 

-349.8 

66.44 

15    2.3 

55    4.7 

I.      N. 

15 

2  24.27 

9.103 

10    1  10.23 

136.40 

-19  34  58.2 

-911.0 

66.62 

15    9.8 

55  32.5 

I.      N.* 

1G 

3  15.62 

9.173 

16  56  36.05 

140.51 

-20  27  55.9 

-  50.7 

67.94 

15  18.7 

56    5.1 

I.      N. 

17 

4    8.31 

9.914 

17  53  22.45 

143.07 

-20  13  47.5 

+199.7 

68.63 

15  29.0 

56  42.7 

I.        N.  S. 

18 

5    1.67 

9.996 

18  50  49.57 

143.94 

-18  49  21.4 

998.7 

66.88 

15  40.4 

57  24.6 

I.           S. 

19 

5  55.11 

9.999 

19  48  21.39 

143.56 

-16  16    5.6 

464.9 

68.80 

15  52.7 

58    9.9 

I.           S. 

20 

6  48.28 

9.909 

20  45  37.06 

149.74 

-12  40  15.9 

609.6 

68.58 

16    5.4 

58  56.5 

I.           S. 

21 

7  41.19 

9.903 

21  42  36.60 

149.36 

-  8  12  39.0 

799.1 

68.44 

16  17.5 

50  40.9 

I.           S. 

22 

8  34.15 

9.914 

22  39  39.27 

143.09 

-  3    8  16.0 

+791.9 

68.56 

16  27.7 

60  18.4 

I.         s. 

23 

9  27.68 

9.951 

23  37  36.92 

145.98 

+  2  13  52.5 

809.4 

69.04 

16  34.7 

60  44.1 

I.         s. 

24 

10  22.37 

9.310 

0  36   3.54 

148.77 

7  31  15  7 

767.3 

69.84 

16  37.4 

60  54.0 

I.         s. 

25 

11  18.58 

9.375 

1  36  22.07 

159.77 

12  19  23.6 

663.4 

70.78 

16  35.0 

60  45.5 

I.      N.  S. 

26 

12  1G.28 

2.498 

2  38  10. 18 

155.98 

16  14  37.6 

504.9 

71.54 

16  27.8 

60  18.7 

11.  N. 

27 

13  14.85 

9.444 

3  40  50.71 

156.88 

+18  58   9.0 

+308.4 

71.82 

16  16.2 

59  36.3 

II.  N. 

28 

14  13.15 

9.404 

4  43  14.87 

154.54 

20  19  39.8 

+  99.9 

71.31 

16    1.8 

58  43.2 

II.  N. 

|          29 

15    9.85 

9.319 

5  44    2.54 

148.97 

20  18  59.7 

-98.8 

70.03 

15  46.0 

57  45.4 

II.  N.  S. 

|          30 

16    3.87 

9.186 

G42   9.26 

141.89 

19   4  27.9 

-468.1 

68.22 

15  30.5 

56  48.5 

II.      S. 

!         31 

16  54.70 

9.050 

7  37    3.63 

183.90 

16  49  12.3 

-409.9 

66.19 

15  16.5 

55  56.9 

II.      S. 

Nov.   J 

17  42.37 

1.996 

8  28  48.59 

195.75 

+13  47  26.5 

-601.3 

64.28 

15    4.8 

55  13.9 

IL     s. 

2 

18  27.37 

1.889 

9  17  52.28 

119.80 

10  12  12.9 

-670.8 

62.70 

14  55.9 

54  41.1 

11.      S. 

3 

19  10.39 

1.763 

10    4  57.09 

115.69 

6  14  39.4 

-613.7 

01.59 

14  49.8 

54  18.9 

II.      S. 

4 

19  52.24 

1.730 

10  50  51.24 

113.97 

+  24  14.0 

-684.9 

61.02 

14  46.6 

54    7.2 

II.      S. 

5 

20  33.73 

1.733 

1136  24.36 

114.11 

-  2  10  20.9 

-635.3 

60.99 

14  46.2 

54    5.5 

II.      S. 

6 

21  15.67 

1.768 

1222  24.33 

116.19 

-  6  21    4.2 

-613.9 

61.49 

14  48.1 

54  12.4 

11.     s. 

7 

21  58.79 

1.630 

13   9  35.04 

119.97 

-1018  21.7 

-568.3 

62.45 

14  51.9 

54  26.6 

II.     s. 

8 

22  43.70 

1.915 

13  58  33.45 

195.07 

-13  52   6.7 

-495.6 

63.76 

14  57.3 

54  46.6 

II.      s. 

9 

23  30.81 

9.019 

14  49  44.56 

130.97 

-16  50  53.3 

-393.1 

65.25 

15    3.9 

55  10.7 

II.  N.  S. 

11 

0  20.25 

9.108 

15  43  15.56 

136.58 

-19   2  40.6 

-461.0 

66.71 

15  11.3 

55  37.6 

I.      N.  s. 

12 

1  11.76 

9.181 

16  38  61.09 

141.11 

-20  16  16.6 

-103.3 

67.88 

15  19.2 

56    6.8 

I.      N.  s. 

13 

2    4.71 

9.994 

17  35  53.41 

143.71 

-20  23  11.9 

+  70.4 

68.58 

15  27.1 

56  36.9 

I.        N.  S. 

14 

2  58.26 

2.231 

18  33  31.51 

144.10 

-19  19  29.8 

947.3 

68.75 

15  35.8 

57    7.7 

1.           S. 

15 

3  51.58 

9.909 

19  30  56.44 

149.74 

-17   6  45.0 

413.5 

68.48 

15  44.4 

57  39.2 

I.           S. 

16 

4  44.17 

9.179 

20  27  36.60 

140.56 

-13  51  42.5 

+558.5 

67.98 

15  52.9 

58  10.7 

I.           S. 
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AT  TRANSIT  OF  MOON'S  CENTRE  OVER  THE  MERIDIAN  OF  WASHINGTON. 

Date. 

Mean  Time 

of 

Transit. 

Diftfor 
IHonr 

of 
Long. 

Right 

Ascension 

of 

Centre. 

Dittfor 
IHonr 

of 
Long. 

Geocentric 

Declination 

of 

Centre. 

Difffor 
IHonr 

of 
Long. 

Sid.  Time 

ofSemid. 

Pasding 

Meridian. 

Geocentric 

Semi- 
diameter. 

Equatorial 
Horizontal 
Parallax. 

i 

Bright 

LUn. 

h    m 

m 

h    m     e 

8 

O       /       // 

// 

8 

<      // 

/      a 

Nov.  16 

4  44.17 

9.173 

20  27  36.60 

140.56 

-13  51  42.5 

+558.5 

67.98 

15  52.9 

58  10.7 

I. 

S. 

17 

5  35.90 

9.140 

21  23  25.75 

138.67 

-  9  45   9.9 

069.9 

67.53 

16    1.3 

58  41.6 

I. 

S. 

16 

6  27.09 

9.195 

22  18  42.15 

137.96 

-  5   0  46.5 

745.3 

67.35 

16    9.3 

59  10.8 

I. 

s. 

19 

7  18.34 

9.147 

2314   2.06 

130.09 

+  05  34.0 

778.5 

67.59 

16  16.1 

59  36.0 

L 

s. 

J 

20 

8  10.39 

9.196 

0  10  10.05 

141.96 

515  49.7 

764.1 

68.27 

16  21.1 

59  54.0 

L 

< 
1 

21 

9    3.93 

9.970 

1    7  47.95 

146.39 

+10   9  53.5 

+697.1 

69.31 

16  23.3 

60    2.3 

I. 

s.1 

22 

9  59.39 

9.351 

2   7  21.03 

151.33 

14  26  18.8 

576.9 

70.45 

16  22.1 

59  57.9 

I. 

s. 

23 

10  56.67 

9.416 

3   8  43.86 

155.95 

17  44  28.2 

407.6 

71.35 

16  17.2 

59  40.0 

I. 

s. 

24 

11  55.02 

9.436 

4  11  11.19 

156.45 

19  48   9.0 

+907.3 

71.63 

16    8.9 

59    9.2 

I.  11.  N 

.  s. 

25 

12  53.14 

9.395 

513  24.27 

154.00 

20  29  18.8 

-    0.8 

71.06 

15  57.6 

58  27.8 

II.  N 

.  s. 

26 

13  49.66 

9.998 

6  13  55.29 

148.11 

+19  49  50.6 

-199.7 

69.70 

15  44.5 

57  40.0 

11. 

s. 

27 

14  43.17 

9.166 

71137.28 

140.16 

17  59  58.9 

-350.9 

67.80 

15  30.9 

56  50.0 

II. 

s. 

28 

15  33.49 

9.096 

8   6    1.16 

131.65 

15  14  23.8 

-470.8 

65.74 

15  17.9 

56    2.2 

11. 

s. 

29 

16  20.64 

1.005 

8  57  14.52 

194.48 

1148  21.8 

-554.0 

63.88 

15    6.6 

55  20.6 

II. 

s. 

30 

17    5.17 

1.819 

9  45  50.52 

118.85 

7  55  27.0 

-606.0 

62.41 

14  57.6 

54  47.6 

11. 

S.I 

Dec.   1 

17  47.87 

1.753 

10  32  35.99 

115.31 

f  3  46  52.5 

-639.9 

61.46 

14  51.4 

54  24.7 

II. 

s. 

2 

18  29.60 

1.731 

11  16  23.10 

113.99 

-  0  28    4.0 

-638.4 

61.10 

14  4&3 

54  13.3 

n. 

s. 

3 

19  11.24 

1.746 

12   4    5.04 

114.87 

-  4  41    8.3 

-683.7 

61.30 

14  48.2 

54  12.8 

ii. 

s. 

4 

19  53.65 

1.795 

12  50  33.30 

117.89 

-  8  44  10.9 

-587.8 

62.06 

14  50.9 

54  22.9 

n. 

s. 

5 

20  37.62 

1.874 

13  38  34.79 

193.59 

-12  28  13.2 

-596.5 

63.27 

14  56.2 

54  42.3 

IL 

s. 

6 

21  23.77 

1.975 

14  28  47.92 

198.68 

-15  42  51.1 

-440.1 

64.81 

15    3.6 

55    9.2 

ii. 

s. 

7 

22  12.49 

9.065 

15  2135.89 

135.31 

-18  16  10.4 

-391.9 

66.45 

15  12.3 

55  41.4 

IL 

s. 

8 

23    3.79 

9.186 

16  16  58.65 

141.38 

-19  55  42.5 

-171.7 

67.93 

15  21.8 

56  16.5 

IL 

s. 

9 

23  57.18 

9.957 

17  14  27.83 

145.66 

-20  3015.5 

+    9.0 

68.98 

15  31.5 

56  51.9 

At) 

s. 

n 

0  51.79 

9.985 

1813   9.45 

147.34 

-19  52  34.3 1     186.7 

i 

69.41 

15  40.6 

57  25.5 

X* 

s. 

12 

1  46.52 

9969 

19  11  58.94 

146.40 

1 

-18    1  37.2 !  +365.5 

69.22 

15  48.6 

57  55.4 

A  • 

s. 

13 

2  40.47 

9.994 

20  10    1.83 

143.65 

-15   313.7!    591.7 

68.60 

15  55.6 

58  20.6 

A* 

s. 

14 

3  33.20 

9.160 

21    6  49.84 

140.37 

-11    8  56.4!    643.5 

67.84 

16    0.9 

58  40.8 

A* 

s. 

15 

4  24.70 

9.196 

22    2  25.32 

137.78 

-  6  33  50.9 

795.0 

67.25 

16    5.3 

58  56.1 

A« 

s. 

1 

16 

5  15,46 

9.109 

22  57  15.91 

136.74 

-  1  34  43.5 

763.4 

67.02 

16    8.2 

59    6.8 

A* 

s. 

17 

6    6.18 

9.194 

23  52   4.45 

137.64 

+  3  30  59.4 

+757.7 

67.26 

16  10.0 

59  13.4 

Aa 

s. 

18 

6  57.67 

9.179 

0  47  38.30 

140.46 

8  25  26.6 

7069 

67.95 

16  10.4 

09  14.9 

A« 

s. 

19 

7  50.57 

9.940 

1  44  37.69 

144.64 

12  50  26.6 

610.3 

68.95 

16    9.4 

59  11.2 

A« 

s. 

20 

8  45.24 

9.313 

2  43  23.31 

149.09 

16  27  58.1 

470.3 

69.98 

16    6.6 

59    0.9 

A  * 

s. 

21 

9  41.49 

9.368 

3  43  44.44 

159.31 

19    1  51.0 

993.9 

70.68 

16    1.8 

58  43.0 

A« 

s: 

22 

10  38.55 

2.378 

4  44  53.86 

159.91 

i 
+20  20  29.4    +  97  J* 

70.77 

15  55.0 

58  18.4 

A* 

s. 

23 

11  35.17 

9.331 

5  45  37.22 

150.19 

20  10  39.3 

-99.6 

70.08 

15  46.4 

57  46.6 

A* 

s. 

24 

12  30.07 

9.937 

6  44  36.76 

144.43 

19   3  32.9 

-976.9 

68.69 

15  36.3 

57    9.7 

11. 

s. 

25 

13  22.31 

9.114 

7  40  56.33 

137.05 

16  43  16.2 

-419.1 

66.86 

15  25.6 

56  30.3 

II. 

s. 

26 

14  11.53 

1.989 

8  34  14.17 

199.51 

13  33  29.5 1  -593.6 

i 
l 

65.00 

15  15.0 

55  51.4 

II. 

s. 

27 

14  57.91 

1.680 

9  24  40.71  ■ 

199.94 

1 
+  9  49  14.1 1  -589.9 

63.34 

15    5.3 

55  15.9 

II. 

s. 

28 

15  41.98 

1.796 

10  12  48.65 

116.04 

5  43  54.5  J  -699.7 

62.09 

14  67.3 

54  46.4 

11. 

s. 

29 

16  24.49 

1.750 

10  59  22.78 

115.10 

+  128  44.0    -649  9 

61.36 

14  51.6 

54  25.5 

II. 

s. 

30 

17    6.27 

1.738 

11  45  13.37 

114.49 

-  2  46  66.9 

-639.8 

61.20 

14  48.7 

54  14.7 

II. 

s. 

31 

17  48.19 

1.761 

12  31  11.98 

115.89 

-  6  54  52.6    -603.4 

61.60 

14  48.6 

54  14.6 

II. 

s. 
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FOR  TRANSIT  AT  WASHINGTON. 

Date. 

Mean 

Time 

of 

Transit. 

Apparent 

R.  Ascension 

at 

Transit. 

Apparent 

Declination 

at 

Transit. 

Hot. 
Par. 

Semi* 
dJam. 

&T.of 
Sen. 
Pais. 
Mer. 

Date. 

Mean 

Time 

of 

Transit 

Apparent 

R.  Ascension 

at 

Transit. 

Apparent 

Declination 

at 

Transit. 

Hot. 
Par. 

12.5 

Semi- 
diam. 

S.T.of 
Bern. 
Pass. 
Mer. 

Jan.  0 

h    m 
2351.4 

h  m    a 
18  36 19.34 

O       l      II 

-24  46  50.9 

6.2 

2.3 

s 
0.17 

Feb.16 

h    m 
0  50.3 

h  m    a 
22  36  44.96 

O       1       II 

-  622  1.2 

4.7 

0.31 

1 

23  54.5 

184323.30 

24  44  26.0 

6.2 

2.3 

0.17 

17 

043.7 

2234   7.36 

526  8.9 

12.8 

4.8 

0.32 

2 

2357.6 

185028.45 

24  40  33.7 

6.2 

2.3 

0.17 

18 

036.7 

2231   2.41 

5  34  49.2 

13.1 

4.9 

0.32 

4 

0  0.8 

18  57  34.67 

24  35 13.0 

6.2 

2.3 

0.17 

19 

029.3 

222734.78 

54744.1 

13.4 

5.0 

0.33 

5 

0  3.9 

19  4  41.82 

24  2823.0 

6.2 

2.3 

0.17 

20 

021.7 

22  23  49.80 

6  4  28.0 

13.6 

5.1 

0.34 

6 

0  7.1 

191149.81 

-24  20  2.8 

6.2 

2.3 

0.17 

21 

013.8 

22 19  53.25 

-624  30.4 

13.8 

5.1 

0.34 

7 

010.3 

191858.50 

241011.3 

6.2 

2.3 

0.17 

22 

0  5.6 

221551.06 

6  47 16.2 

13.9 

5.2 

0.35 

8 

013.5 

1926  7.74 

23  58  47.7 

6.2 

2.3 

0.17 

22 

2357.9 

22 11 49.15 

712  7.9 

14.0 

5.2 

0.35 

9 

016.7 

193317.38 

234551.4 

6.3 

2.3 

0.17 

23 

2350.1 

22  753.13 

73826.9 

14.0 

5.3 

0.36 

10 

019.9 

19  40  27.27 

23  3121.6 

6.3 

2.4 

0.17 

24 

23  42.4 

22  4  8.11 

8  535.3 

14.0 

5.3 

0.36 

11 

023.2 

19  47  37.24 

-23  15  17.6 

6.3 

2.4 

0.17 

25 

2335.0 

22  038.58 

-  8  32  57.9 

13.9 

5.3 

0.36 

12 

026.4 

19  54  47.10 

22  57  38.9 

6.3 

2.4 

0.17 

26 

2327.8 

215728.24 

9  0   3.3 

13.9 

5.2 

0.36 

13 

029.6 

20   156.66 

223825.3 

6.3 

2.4 

0.17 

27 

2321.1 

21  54  40.01 

92623.5 

13.8 

5.2 

0.35 

14 

032.8 

20  9  5.71 

22 17  36.6 

6.4 

2.4 

0.17 

28 

23  14.8 

215216.02 

95135.1 

13.6 

5.1 

0.34 

15 

0  36.0 

201614.00 

215512.8 

6.4 

2.4 

0.17 

Mar.  1 

23  89 

21 50  17.69 

101519.5 

13.4 

5.1 

0.34 

16 

0  39.1 

202321.29 

-21  31 13.8 

6.4 

2.5 

0.17 

2 

23  3.5 

21 48  45.79 

-103722.1 

13.2 

5.0 

0.33 

17 

0  42.3 

20  3027.28 

21   540.1 

6.5 

2.5 

0.18 

3 

2258.4 

214740.50 

10  57  32.3 

13.0 

5.0 

0.33 

18 

045.4 

203731.64 

20  3832.4 

6.5 

2.5 

0.18 

4 

2253.8 

2147   1.60 

111542.0 

12.8 

4.9 

0.32 

19 

048.5 

20  44  34.04 

20  951.8 

6.6 

2.5 

0.18 

5 

2249.7 

21 46  48.48 

113146.7 

12.6 

4.8 

0.32 

20 

0  51.5 

20  51 34.06 

19  3939.6 

6.6 

2.5 

0.18 

6 

2246.0 

2147  0.27 

1 1  45  43.4 

12.4 

4.7 

0.32 

21 

054.5 

205831.24 

-19  757.5 

6.7 

2.6 

0.18 

7 

2242.6 

21  47  35.89 

-1157  31.3 

12.2 

4.6 

0.31 

22 

0  57.5 

21   525.05 

1834  48.2 

6.8 

2.6 

0.18 

8 

2239.7 

21 48  34.14 

12  710.3 

12.0 

4.5 

0.31 

23 

1   0.4 

21  12 14.89 

18  014.7 

6.9 

2.6 

0.19 

9 

2237.0 

21  49  53.79 

1214  41.8 

11.8 

4.5 

0.30 

24 

1   3.2 

2119  0.09 

17  24  20.7 

7.0 

2.6 

0.19 

10 

2234.7 

21  51 33.57 

1220  7.6 

11.5 

4.4 

0.30 

25 

1    5.9 

21 25  39.85 

1647  10.8 

7.1 

2.7 

0.19 

11 

2232.8 

2153  32.19 

122329.9 

11.3 

4.3 

0.29 

26 

1   8.5 

21  32 13.29 

-16  850.8 

7.2 

2.7 

0.19 

12 

2231.1 

21  55  48.40 

-122451.3 

11.1 

4.2 

0.29 

27 

111.0 

21  38  39.40 

152927.7 

7.4 

2.8 

0.19 

13 

2229.7 

21  5820.98 

122414.7 

10.9 

4.1 

0.29 

28 

113.3 

21  44  57.00 

1449  9.7 

7.5 

2.8 

0.20 

14 

2228.6 

22   1    8.78 

122143.0 

10.7 

4.0 

0.28 

29 

115.5 

2151   4.79 

14  8  6.3 

7.7 

2.9 

0.20 

15 

2227.7 

22  410.72 

12 17  19.0 

10.6 

4.0 

0.28 

30 

117.5 

2157   1.29 

13  26  28.8 

7.8 

2.9 

0.20 

16 

2227.0 

22  725.78 

1211   5.5 

10.4 

3.9 

0.27 

31 

119.3 

22  244.85 

-1244  30.2 

7.9 

3.0 

0.20 

17 

2226.5 

221053.02 

-12  3  5.3 

10.2 

3.8 

0.26 

Feb.  1 

120.8 

22  813.65 

12  225.4 

8.1 

3.1 

0.21 

18 

2226.2 

2214  31.57 

115321.2 

10.0 

3.8 

0.26 

2 

122.1 

221325.67 

112031.4 

8.3 

3.2 

0.21 

19 

2226.1 

221820.61 

114155.6 

9.8 

3.7 

0.25 

3 

123.0 

22 18 18.74 

10  39  7.4 

8.5 

3.2 

0.22 

20 

2226.2 

222219.38 

112851.0 

9.7 

3.7 

0.25 

4 

123.6 

222250.55 

958  34.1 

8.7 

3.3 

0.22 

21 

2226.4 

222627.22 

1114   9.9 

9.5 

3.6 

0.24 

5 

123.8 

222658.71 

-  91913.8 

8.9 

3.4 

0.23 

22 

2226.7 

2230  43.52 

-105754.4 

9.4 

3.6 

0.24 

6 

123.6 

22  30  40.72 

8  41  30.8 

9.2 

3.5 

0.24 

23 

2227.1 

2235  7.72 

10  40  6.6 

9.3 

3.5 

0.23 

7 

122.8 

223354.13 

8  5  50.4 

9.4 

3.6 

0.24 

24 

2227.7 

223939.32 

102048.6 

9.2 

3.4 

0.23 

8 

121.6 

22  36  36.54 

7  32  38.4 

9.8 

3.7 

0.25 

25 

2228.4 

224417.87 

10  0   2.3 

9.0 

3.4 

0.23 

9 

119.8 

22  38  45.75 

7  220.6 

10.1 

3.8 

0.26 

26 

2229.2 

2249  2.98 

9  37  49.3 

8.9 

3.3 

0.22 

10 

117.4 

224019.85 

-  63522.6 

10.4 

3.9 

0.27 

27 

2230.1 

225354.29 

-  9  14  11.7 

8.7 

3.3 

0.22 

11 

114.4 

224117.34 

612  8.0 

10.7 

4.1 

0.28 

28 

2231.1 

225851.48 

84911.0 

8.6 

3.2 

0.22 

12 

110.8 

224137.23 

5  52  58.2 

11.1 

4.2 

0.28 

29 

22  32.2 

23   354.29 

8  22  48.8 

8.5 

3.2 

0.21 

13 

1   6.6 

224119.12 

53811.5 

11.5 

4.3 

0.29 

30 

2233.4 

23  9  2.48 

755  6.7 

8.4 

3.2 

0.21 

14 

1    1.8 

224023.41 

528   1.7 

11.8 

4.5 

0.30 

31 

2234.7 

2314  15.87 

726  6.2 

8.3 

3.1 

0.21 

15 

056.3 

223851.32 

-52237.4 

12.2 

4.6 

0.30 

32 

2236.1 

231934.29 

-  6  56  48.6 

8.2 

3.1 

0.21 

16 

050.3 

223644.96 

-  522   1.2. 

12.5 

4.7 

0.31 

33 

2237.5 

2324  57.6l|-  62415.4 

8.1 

3.1  0.21 
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FOR  TRANSIT  AT  WASHINGTON. 


Date. 


Apr.  1 
2 
3 
4 
5 

6 
7 

8 

9 

10 

11 
12 
13 
14 
15 

16 
17 
18 
19 

30 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

May  1 

3 
4 
5 

6 

7 

8 

9 

10 

11 

12 
13 
14 
15 
16 

17 

18 


Mean 

Time 

of 

Transit. 


tTAsce 


parent 


R.  Ascension 

at 

Transit 


h  m 
2236.1 
2237.5 
2239.0 
2240.6 
2242.3 

2244.1 
2245.9 
2247.8 

22  49.8 
2251.9 

2254.0 
2256.3 
2258.6 

23  1.0 
23  3.5 

23  6.1 
23  8.8 
2311.6 
23  14.5 
23  17.6 

2320.7 
23  24.0 
2327.4 
23  30.9 
2334.5 

23  38.2 
2342.1 
23  46.1 
23  50.3 
2354.5 

2358.8 
0  3.3 
0  7.8 
012.4 
017.1 

021.8 
026.5 
031.2 
035.9 
0  40.5 

0  45.1 
049.5 

0  53.9 
058.2 

1  2.3 

1  6.2 
1  10.0 


h  m  s 
23 19  34.291 
23  24  57.61 
233025.73 
233558.58 
23  4136.12 

234718.34 

23  53  5.25 

23  58  56.89 

0   4  53.32 

01054.61 


017   0.871 
02312.24 

0  29  28.861+ 
0  3550.89 
0  4218.51 


0  4851.93 
05531.34 

1  216.96 
1  9  9.03 
116  7.77 


Apparent 

Declination 

at 

Transit. 


O       I       II 

-  6  55  48.6 
624  15.4 
5  51 28.0 
5 17  27.8 
44216.1 

-  4  554.4 
3  2824.0 
2  49  46.3 
210  2.8 
1 29  14.9 


-  0  47  24.2 

-  0  4  32.5 
0  3918.6 
124  7.1 
2  9  50.81 


Hor. 
Par. 


+  25627.3 
34354.1 
4  32  8.4 
521  7.0 
61046.2 


12313.39+  7   1    1.7 
13026.08     75148.9 


1  37  46.03 
1  45  13.40 
1  52  48.29 


2  030.75+1 
2  820.74 
21618.16 
2  24  22.8  L 
2  32  34.37 


24052.39+15 
249  16.27 

2  57  45.29 

3  6  18.59 
314  55.22 


8  43  2.5 

9  34  36.7 
10  26  24.5 


11818.4 
121010.1 
13  1  50.2 
13  53  8.7 
144354.6 


3356.1 
1623  1.1 
1710  56.9 
17  57  30.8 
184230.4 


32334.08+192543.7 


33213.98 
34053.67 


34931.90   212258.6 


3  58   7.36 


4  638.7 
415  4.94 
4  2324.68 
4  31  36.90 
4  39  40.59 


8+22 


4  47  34. 
4  55  18.78 


20  659.3 
2046   7.2 


21  57  26.3 


2924.6 
225849.4 
23  25  38.4 
23  49  50.6 
241126.7 


85+24  30  28.6 
+24  46  58.7 


8.2 
8.1 
8.0 
7.9 

7.8 

7.7 
7.7 
7.6 
7.5 
7.4 

7.3 
7.3 
7.2 
7.2 
71 

7.0 
6.9 
6.9 
6.9 
6.8 

6.8 
6.8 
6.8 
6.7 
6.7 

6.7 
6.7 
6.7 
6.7 
6.7 

6.7 
6.7 
6.7 
6.8 

6.8 

6.9 
6.9 
7.0 
7.1 
7.2 

7.3 
7.4 
7.5 
7.6 
7.7 

7.9 

8.0 


Semi- 


ii 

3.1 

3.1 
3.0 
3.0 
3.0 

2.9 
2.9 
2.9 
2.6 

2.8 

2.8 
2.7 
2.7 
2.7 
2.7 

2.6 
2.6 
2.6 
2.6 
2.6 

2.6 
2.6 
2.5 
2.5 


aT.of] 

Bern. 


Mer. 


2.5  0.17 


2.5 
2.5 
2.5 
2.5 

2.5 

2.5 
2.5 
2.6 
2.6 
2.6 

2.6 
2.6 
2.6 
2.7 
2.7 

2.7 

2.8 
2.8 
2.9 
2.9 

3.0 
3.0 


0.21 
0.21 
0.21 
0.20 
0.20 

0.20 
0.19 
0.19 
0.19 
0.19 

0.19 
0.19 
0.18 
0.18 
0.18 

0.18 
0.18 
0.18 
0.17 
0.17 

0.17 
0.17 
0.17 
0.17 


Date. 


0.17 
0.17 
0.17 
0.17 
0.17 

0.17 
0.17 
0.17 
0.18 
0.18 

0.18 
0.18 
0.18 
0.18 
0.19 

0.19 
0.19 
0.20 
0.20 
0.21 

0.21 
0.22 


May  18 
19 
20 
21 
22 

23 
24 
25 
26 
27 


30 

31 
June  1 


Mean 

Time 

of 

Transit 


2 
3 

4 
5 
6 

7 

8 

9 

10 

11 

12 
13 
14 
15 
16 

17 

18 
19 
20 
21 

22 
23 
24 
25 
26 

27 
27 

28 
29 
30 

31 
32 


h   m 

110.0 

1  13.6 

117.0 

120.2 

123.2 

125.9 
128.5 
1  30.8 
132.8 
134.5 


28  136.1 

29  137.4 
138.4 
139.1 
139.5 


Apparent 

B.  Ascension 

at 

Transit. 


139.7 
139.5 
139.1 
138.3 
1  37.3 

1  35.9 
134.2 
132.2 
129.6 
127.2 

124.2 

1  20.9 
1  17.2 
1  13.2 
1    8.9 

1  4.3 
059.4 
054.2 
0  48.7 
0  13.0 

037.1 
0  31.0 
024.8 
018.4 
012.0 

0  5.6 
2359.1 
23  52.7 
23  46.4 
23  40.2 

2334.1 
23  28.3 


4  5518.78+24 

5  2  51.67 
5  10  12.81 
51721.58 
524  17.42 


5  30  59.801+25 
5  37  28.26 
5  43  42.38 
549  41.72 
55525.88 


6  054.53 
6  6  7.29 
611  3.79 
6 15  43.67 
620  6.59 

6  24  12.21 
628  0.18 
63130.16 
63441.83 
6  37  34.85 


Apparent 

Declination 

at 

Transit. 


» 


4658.7 
25  1  1.2 
251240.3 
2522  1.0 
25  29  9.2 


34  10.5 
25  37 10.8 
25  3816.3 
25  37  33.2 
2535  7.9 


640  8.921+23 
6  42  23.77 
64419.15 
6  45  54.84 
647  10.70 


648  6.67 
6  48  42.74 
6  48  59.02 
64855.77 
6  48  33.38 


+2531  6.6 
25  25  35.5 
251840.6 
251028.2 
25   1   4.3 

+24  50  34.7 
24  3!)  5.2 
24  2641.5 
24  13  29.3 
23  59  34.1 


8.T-of 


Hor.  Semi- 
Par,  diam. 


Mer. 


45  1.5 
23  29  57.0 
23  1425.9 
225833.5 
22  42  25.2 


+2226  6.5 
22  9  42.5 
21  53  18.6 
2137  0.0 
212052.1 


52.36+21  5  0.4 
20  49  30.2 
20  34  26.9 
2019  55.9 
20  6  2.6 


6  47 

6  46  53.49 
6  45  37.66 
644  6.01 
64219.98 


6  4021.08 
63811.12 
63552.11 
6  3326.23 
63055.80 

6  28  23.25 
6  2551.06 
62321.73 
6  20  57.73 
61841.47 

61635.24 
614  41.16 


+19  5252.3 
194030.6 
1929  2.6 
191833.4 
19  9   7.7 


8.0 
8.1 
8.3 
8.4 
8.6 

8.8 
9.0 
9.2 
9.4 
9.6 

9.8 
10.1 
10.3 
10.5 
10.7 

11.0 
11.2 
11.5 
11.7 
12.0 

12.2 
12.5 
12.8 
13.1 
13.4 

13.6 
13.8 
14.0 
14.3 
14.5 

14.8 
15.0 
15.2 
15.4 
15.5 

15.6 
15.7 
15.8 
15.8 
15.8 


+19  0  50.0  15.8 
185344.2  15.7 
1847  53.8  15.6 
184321.7  15.5 
184010.0  15.3 


+183819.9 
+183752.2 


15.1 
14.91 


a 


3.0,  0.22 
3.1!  0.23 

3.1  0.23 

3.2  0.24 
3.2*  0.24 


3.3  0.25 
3.4;  0.25 
3.5|  0.25 
3.6  0.26 
3.6  0.26 


3.7 
3.8 
3.8 


0.27 
0.27 
0.28 


3.9  0.28 
4.0  0.29 


4.1-0.30 

4.2  0.30 

4.3  0.31 

4.4  0.32 

4.5  0.33 

4.6  0.33 

4.7  0.34 

4.8  0.35 
4.9,'  0.35 
5.0  0.36 


5.1 


0.37 


5.2  0.37 

5.3  0.38 
5.4*  0.38 
5.5'  0.39 


5.5  0.39 
5.6!  0.40 

5.7  0.40 
5.7|o.4l 

5.8  0.41 

5.9  0.42 
5.9J  0.42 
6.0  0.42 
6.0  0.42 
6.0  0.42 

6.0  0.42 
5.9  0.41 
5.9  0.41 
5.8,0.41 


5.8 


0.41 


5.7  0.41 
5.6  0.40 
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FOR  TRANSIT  AT  WASHINGTON. 

Date. 

Mean 

Time 

of 

Transit. 

Apparent 

R.  Ascension 

at 

Transit. 

Apparent 

Doounation 

at 

Transit 

Hot. 
Par. 

15  1 

Semi- 
dfcun. 

// 
5.7 

S.T.of 
Sem. 
Pass. 
Mer. 

Date. 

Moan  '  Apparent 
Time    R.  Ascension 
of     I         at 
Transit     Transit 

Apparent 

Declination 

at 

Transit 

Hot. 
Par. 

6.5 

Semi- 
diam. 

8.T.of 
Sem. 
Pass. 
Mer. 

July  l 

h    m 
2334.1 

h  m     e 
61635.24 

+183819.9 

8 

0.41 

Aug.17 

h    m  .     b  m     s 
017.1J10    1    4.37 

O        1        II 

+  135944.6 

// 
2.5 

s 
0.17 

2 

23  26.3 

614  41.16 

18  37  52.2 

14.9 

5.6 

0.40 

16 

020.7  10  8  35.93 

1317  8.2 

6.5 

2.5  0.17 

3 

2322.7 

613   1.21 

18  3846.3 

14.6 

5.5 

0.40 

19 

024.1 

101559.42 

1233  44.3 

6.5 

2.5  0.17 

4 

2317.4 

61137.10 

1841    1.0 

14.4 

5.4 

0.39 

20 

027.4  102314.90 

1 1  49  39.9 

6.5 

2.6  0.17 

5 

2312.4 

6  10  30.40 

1844  34.1 

14.2 

5.3 

0.38 

21 

030.6  103022.47 

11    5   1.7 

6.5 

2.5 

0.17 

6 

23  7.7 

6  942.49 

+1849226 

13.9 

5.2 

0.37 

22 

0  33.7  10  3722.29 

+10  19  55.9 

6.5 

2.5 

0.17 

7 

23   3.3 

6  914.51 

185522.5 

13.6 

5.1 

0.36 

23 

0  36.6  10  44  14.58 

9  34  27.9 

6.5 

2.5 

0.17 

8 

22  59.2 

6  9   7.38 

19  229.4 

13.3 

5.0 

0.36 

24 

0  39.4j  10  5069.53 

84843.1 

6.6 

2.5 

0.17 

9 

22  55.5 

6  921.87 

19  10  37.7 

13.0 

4.9 

0.35 

25 

0  42.111057  37.36 

8  246.1 

6.6 

2.5 

0.17 

JO 

2252.1 

6  958.64 

191941.3 

12.7 

4.8 

0.34 

26 

0  44.611   4   8.34 

71641.0 

6.6 

2.5 

0.17 

It 

2249.2 

61058.15 

+192933.6 

12.4 

4.7 

0.33 

27 

047.1 

111032.71 

+  6  30  32.0 

6.6 

2.5 

0.17 

12 

2246.6 

61220.75 

1940  7.3 

12.1 

4.6 

0.33 

28 

0  49.4  1 1  16  50.72 

5  44  22.6 

6.6 

2.5 

0.17 

13 

2244.5 

614   6.67 

19  51  14.4 

11.8 

4.4 

0.32 

29 

0  51.7  1123   2.62 

4  5816.3 

6.6 

2.5 

0.17 

14 

2242.7 

6  16  16.04 

20  246.3 

11.5 

4.3 

0.31 

30 

0  53.9  1 1  29  8.65 

4  12 16.0 

6.7 

2.5 

0.17 

15 

2241.3 

61848.95 

2014  34.3 

11.2 

4.2 

0.31 

31 

0  55.9 

1135  9.05 

3  26  24.6 

6.7 

2.5 

0.17 

16 

22  40.3 

6  21  45.41 

+20  26  29.1 

10.9 

4.1 

0.30 

Sept.  1 

0  57.9 

1141    4.05 

+  240  44.7 

6.7 

2.5 

0.17 

17 

2239.7 

625  5.37 

20  38  20.8 

10.6 

4.0 

0.29 

2 

0  59.8 

1146  53.85 

1  55  18.7 

6.8 

2.5 

0.17 

18 

22  39.5 

6  28  48.69 

20  49  59.3 

10.3 

3.9 

0.28 

3 

1    1.6 

115238.65 

110  9.2 

6.8 

2.6 

0.17 

19 

22  39.6 

63255.19 

21    113.8 

10.0 

3.8 

0.27 

4 

1   3.3  115818.65 

+  02518.2 

6.8 

2.6 

0.17 

20 

2240.2 

63724.62 

21  1153.1 

9.7 

3.7 

0.27 

5 

1   4.9 

12  3  54.02 

-  0  19  12.3 

6.9 

2.6 

0.18 

21 

2241.1 

6  4216.67 

+21  21  45.9 

9.5 

3.6 

0.26 

6 

1   6.5 

12  924.92 

-  1   320.2 

6.9 

2.6 

0.18 

22 

2242.4 

64730.94 

213040.6 

9.2 

3.5 

0.25 

7 

1    8.0 

1214  51.48 

147   3.6 

7.0 

2.7 

0.18 

23 

2244.0 

653  6.94 

21  38  25.3 

9.0 

3.4 

0.25 

8 

1    9.4  122013.83 

2  30  20.6 

7.0 

2.7 

0.18 

24 

2246.0 

659  4.05 

2144  47.8 

8.8 

3.3 

0.24 

9 

1  i  0.7  1225  32.06 

3  13  9.4 

7.1 

2.7 

0.18 

25 

2248.4 

7  521.53 

21  49  36.3 

8.6 

3.3 

0.24 

10 

1  12.0  123046.26 

35528.2 

7.2 

2.7 

0.18 

26 

2251.1 

7  1 1  58.50 

+215239.1 

8.4 

3.2 

0.23 

11 

1  13.2 

123556.51 

-  4  3715.3 

7.2 

2.7 

0.18 

27 

2254.1 

7  18  53.92 

21  53  45.0 

8.2 

3.1 

0.22 

12 

1  14.4 

1241    2.82 

51828.8 

7.3 

2.8 

0.19 

28 

2257.3 

7  26  6.57 

21  52  43.7 

8.0 

3.1 

0.22 

13 

115.5  1246   5.21 

559  6.8 

7.4 

2.8 

0.19 

29 

23  0.8 

7  33  35.08 

21  49  25.2 

7.8 

3.0 

0.21 

14 

1  16.5 

1251    3.68 

6  39  7.5 

7.4 

2.8 

0.19 

30 

23  4.6 

7  41  17.92 

214341.4 

7.7 

2.9 

0.21 

15 

117.5 

12  55  58.20 

71829.0 

7.5 

2.8 

0.19 

31 

23   8.6 

7  49  13.38 

+213525.5 

7.5 

2.9 

0.20 

16 

118.4 

13  048.70 

-  7  57  9.2 

7.6 

2.9 

0.19 

Aug.  I 

2312.7 

75719.65 

21 24  32.5 

7.4 

2.8 

0.20 

17 

1  19.2  13  535.08 

8  35  6.2 

7.6 

2.9 

0.20 

* 

2317.0 

8  534.85 

2110  59.3 

7.3 

2.8 

0.19 

18 

120.0  131017.21 

9  12  17.9 

7.7 

2.9 

0.20 

3 

23  21 .4 

8  13  57.02 

2054  44.9 

7.2 

2.7 

0.19 

19 

120.7 

13  14  54.94 

94841.9 

7.8 

3.0 

0.20 

4 

2325.9 

8  22  24.20 

20  35  50.3 

7.1 

2.7 

0.19 

20 

121.3 

131928.06 

102415.6 

7.9 

3.0 

0.20 

5 

23  30.5 

83054.48 

+20  14  18.6 

7.0 

2.6 

0.19 

21 

121.8  132356.32 

i 

-10  5856.6 

8.0 

3.0 

0.20 

6 

23  35.0 

8  39  26.05 

19  5014.1 

6.9 

2.6 

0.18 

22 

122.2  1328  19.44 

1 1  32  42.2 

8.1 

3.1 

0.21 

7 

23  39.6 

8  47  57.21 

1923  43.4 

6.8 

2.6 

0.18 

23 

122.6!  13  3237.08 

12  529.3 

8.3 

3.1 

0.21 

8 

23  44.1 

85626.43 

1854  54.1 

6.8 

2.5 

0.18 

24 

1  22.9  13  3648.82 

123714.6 

8.4 

3.2 

0.21 

9 

23  48.6 

9  4  52.32 

182354.8 

6.7 

2.5 

0.18 

25 

123.0!  1340  54.20 

13  754.9 

8.5 

3.2 

0.22 

10 

2353.0 

91313.71 

+17  5054.7 

6.6 

2.5 

0.18 

26 

123.1  1344  52.70 

-13  3726.0 

8.7 

3.3 

0.22 

11 

23  57.3 

92129.61 

1716  3.7 

6.6 

2.5 

0.17 

27 

123.0  13  48  43.74 

14   543.7 

8.8 

3.3 

0.22 

13 

0   1.5 

9  29  39.22 

16  39  31.6 

6.5 

2.5  0.17 

28 

122.7  13  5226.61 

14  3243.6 

8.9 

3.4 

0.23 1 

14 

0   5.6 

93741.91 

16   128.1 

6.5 

2.5  0.17 

29 

1  22.3  13  56  0.54 

14  5820.6 

9.1 

3.4 

0.23 

15 

0  9.6 

94537.21 

1522  3.1 

6.5 

2.5 

0.17 

30 

121.8  13  5924.66 

152229.0 

9.2 

3.5 

0.24 

16 

013.4 

9  5324.76 

+14  4125.7 

6.5 

2.5 

0.17 

31 

121.1;  14   238.03 

-1545  2.5 

9.3 

3.5 

0.24 

17 

017.1 

10   1    4.37 

+13  5944.6 

6.5 

2.5  0.17 

32 

120.2  14   539.50 

-16  554.2 

9.5 

3.6 

0.25 
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MERCURY,   1882. 


FOR  TRANSIT  AT  WASHINGTON. 


Date. 


Oct.  1 
9 
3 
4 
5 

6 
7 
8 
9 
10 

11 
19 
13 
14 
15 

16 
17 
18 
19 
90 

90 
91 
99 
93 
94 

95 
96 
97 
98 
99 

30 

31 

Nov.  l 

9 
3 

4 

5 
6 

7 
8 

9 
10 
11 
19 
13 

14 
15 


Mean 

Time 

of 

Transit. 


h   xn 

191.1 

190.9 

119.1 

117.7 

116.1 

114.9 
111.9 
1  9.3 
1  6.3 
1   9.9 

059.1 
054.9 
0  50.1 
044.8 
039.0 

039.7 
095.9 
018.7 
011.1 
0  3.1 

93  55.0 
9346.7 
93  38.5 
9330.4 
9399.6 

9315.3 
93  8.4 
93  9.1 
9956.5 
9951.5 

9947.9 
9943.6 
9940.6 
9938.9 
9936.4 

2235.1 


Apparent 

R.Ascension 

at 

Transit 


b  m    a 
14   938.03 

14   539.50 

14   897.90 

1411   1.91 

141390.07 

141590.83 
1417  9.47 
141893.93 
141991.30 
141954.81 

1490  1.95 
141941.05 
141850.70 
141799.87 
141538.06 

14  13 15.58 
141093.64 
14  7  4.54 
14  391.81 
135990.951 

1355  6.87 
13  50  45.64 
134697.97 
134918.66 
133897.55 

1335  0.99 
1339  4.96 
(39944.14 
1396  1.73 
139659.47 

139637.84 
139656.15 
139759.81 
139995.54 
13  31  31.67 

1334  8.31 


Apparent 

DeQUnation 

at 

Transit 


o      / 

-1545 


2.51 


16  554.9 
1694  56.9 
1649  0.4 

16  66  57.9 

•17  936.0 
171945.1 
179719.0 
173143.0 
1733  3.4 

-173057.8 
179510.4 
171595.7 

17  199.3 
16  43  9.7 

-169019.0 
155956.4 
1591  8.1 
14  4511.9 
14  534.8 

-1393  0.9 
193893.9 
115948.6 
11  796.5 
10  93  39.8 

94918.3 
9  4  47.5 
83153.6 
8  4  15.7 
74919.6 

79616.7 
716  6.3 
71137.4 
7 19  39.4 
71897.4 


Hot. 
Par. 


Semi- 
dlam. 


99  34.9  13  37 19.49 


9933.7 
9933.6 
9933.8 

9934.3 
9935.1 
9936.1 
9937.9 
9938.4 

9939.8 
9941.4 


134041.07 

13  44  31.47 
134841.00 

1353  7.39 
135748.99 

14  941.99 
14  7  46.77 
1413   1.94 


79855.6 
74398.4 
8  137.3 
89954.0 
84659.1 

-  9 13  6.6 

94115.0 

101056.7 

10  41  59.8 

111346.8 


141894.14-114694.3 
14  9354.41-191939.3 


9.3 
9.5 

9.7 

9.9 

10.1 

10.3 
10.5 
10.8 
11.0 
11.9 

11.5 
11.7 
19.0 
19.9 
19.4 

19.6 
12.7 
12.9 
13.1 
13.1 

13.9 
13.9 
13.1 
13.0 
19.8 

19.6 
19.3 
12.0 
11.7 
11.4 

ll.l 
10.8 
10.5 
10.1 
9.8 

9.5 

9.2 
9.0 

8.7 
8.5 

8.3 
8.1 
8.0 

7.8 
7.7 

7.5 
7.4 


3.5 
3.6 
3.7 
3.7 
3.8 

3.9 
3.9 
4.0 
4.1 
4.2 

4.3 
4.4 
4.5 
4.6 
4.6 

4.7 
4.8 
4.8 
4.9 
5.0 

5.0 
5.0 
5.0 
4.9 
4.9 


4.7 


S.T.of 
Sem. 


Mer. 


0.94 
0.95 
0.96 
0.96 
0.97 

0.97 
0.98 
0.98 
0.99 
0.30 

0.30 
0.31 
0.39 
0.39 
0.33 

0.33 
0.33 
0.34 
0.34 
0.34 

0.34 
0.34 
0.34 
0.34 
0.34 


4.8  0.33 


0.39 


4.5  0.31 
4.4  0.30 
4.9  0.99 


Date. 


Mean 

Time 

of 

Transit 


Apparent 

R.  Ascension 

at 

Transit 


4.1 
4.0 
3.9 
3.8 
3.7 

3.6 
3.5 
3.4 

3.3 
3.9 

3.1 
3.1 
3.0 
3.0 
9.9 

9.9 

9.8 


0.98 
0.97 
0.96 
0.96 
0.95 

0.94 
0.94 
0.93 
0.93 
0.99 

0.99 
0.91 
0.91 
0.90 
0.90 

0.90 
0.19 


Nor-15 
16 
17 
18 
19 

90 
91 
99 
93 
94 

95 
96 
27 
98 
99 

30 
Dec  i 

9 
3 
4 

5 
6 
7 

8 
9 

10 
11 
19 
13 
14 

15 
16 
18 
19 
20 

91 
29 
93 
94 
95 

96 
27 

98 
99 
30 

31 
39| 


h   m 
9941.4 

9943.1 

9944.9 

9946.7 

2948.6 

9250.6 
99  59.7 
99  54.8 
9957.0 
9959.9 

93  1.4 
93  3.7 
93  6.0 
93  8.4 
9310.9 

9313.3 
9315.8 
9318.3 
9390.9 
9393.5 

9396.9 
9398.9 
9331.6 
9334.3 
9337.1 

9339.9 
9349.8 
93  45.7 
9348.6 
9351.5 

93  54.5 

9357.5 

0  0.5 

0  3.6 

0  6.6 

0  9.7 
019.8 
016.0 
019.1 
099.3 

095.5 
098.7 
0  31.8 
0  35.0 
0  38.2 

041.4 
044.5 


Apparent 

Declination 

at 

Transit 


h  m    s 
14  9354.41 

149931.14 

14  35 13.59 

14  41    1.10 

14  4653.19 

14  5949.94 

14  5849.07 

15  4  59.30 
1510  58.69 
1517  8.03 

159320.16 
152934.93 

15  35  52.96 
154919.05 
154834.23 

1554  58.74 

16  195.54 
16  7  54.61 
16 14  95.90 
162059.38 

169735.03 
163419.69 
164059.74 

16  47  34.75 
165418.80 

17  1  4.88 
17  759.95 
17 14  49.95 
179134.83 
179898.53 

17  35  94.01 
174921.17 
174919.93 
175620.21 

18  321.91 


Q       I       It 

-121939.3 
195958.9 

13  96  34.6 

14  010.9 
143338.9 

-15  651.5 

15  39  44.9 
161210.8 
1644  6.7 
171597.6 

-1746  9.7 
1816  9.6 
184594.9 
191350.6 
194196.9 

-20  8  8.7 
20  3355.9 
905845.7 
91  99  36.0 
914595.1 

-99  711.9 
999759.4 
294797.1 
93  553.9 
939311.9 

-93  39 17.4 

93  54  10.9 
24  750.3 
949014.3 

94  3191.4 

-94  41 10.9 
94  49  39.3 

94  56  47.3 

95  933.1 
95  655.91 


181094.91 
181799.11 

1894  34.36 
183140.51 
183847.41 


-95  959.3 
951193.1 
951196.6 
9510  1.6 
95  7  6.6 


18  45  54.89 
1653  9.76 

19  010.80 
19  718.77 
19 14  96.49 

199133.47 
199839.61 


-95  941.9 
94  56  43.9 
944914.1 
94  40 10.9 
94  9933.6 

-241721.7 
-94   3  34.9 


Hor. 
Par. 


Seroi- 
dlam 


ii 
7.4 

7.3 

7.9 

7.1 

7.0 

6.9 
6.8 
6.8 
6.7 
6.6 

6.6 
6.5 
6.5 
6.4 
6.4 

6.4 
6.3 
6.3 
6.3 
6.2 

6.2 
6.2 
6J2 
6.1 
6.1 

6.1 
6.1 
6.1 
6.1 
6.1 

6.1 
6.1 
6.1 
6.1 
6.1 

6.1 
6.1 
6.9 
6.2 

6.2 

6.3 
6.3 
6.3 

6.4 
6.4 

6.5 
6.5 


2£ 
2.8 
2.7 
2.7 
2.7 

2.6 
2.6 
2.6 
2.5 
2.5 

2.5 
2.4 
2.4 
2.4 
2.4 

2.4 
2.4 
2.4 
2.4 
2.4 

2.3 
2.3 
2.2 
2.5 

2.3| 

2. 

2. 

2.3 

2.3 

2.3 

2.3 
2.3 
2.3 
2.3 
2.3 

2.3 
2.3 
2.3 
2.3 
2.3 

2.4 
2.4 
2.4 
2.4 
9.4 

9.4 
9.4 


SXof 
Bern. 


Mer. 


0.19 
0.19 
0.19 
0.19 
0.19 

0.18 
0.18 
0.18 
0.18 
0.18 

0.17 
0.17 
0.17 
0.17 
0.17 

0.17 
0.17 
0.17 
0.17 
0.17 

0.17 
0.17 
0.17 
0.17 
0.17 

0.17 
0.17 
0.17 
0.17 
0.17 

0.17 
0.17 
0.17 
0.17 
0.17 

0.17 
0.17 
0.17 
0.17 
0.18 

0.18 
0.18 
0.17 
0.17 
0.17 

0.18 
0.18 
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FOB  TRANSIT  AT  WASHINGTON. 

Date. 

Mean 

Time 

of 

Transit 

Apparent 

&.  Ascension 

at 

Transit. 

Apparent 

DeollauiioD 

at 

Transit. 

Hot. 
Par. 

// 
5.3 

Semi- 
5.1 

S.T.of 
Sent. 
Pass. 

Mer. 

Date. 

Mean 

Time 

of 

Transit. 

Apparent 

B.  Ascension 

at 

Transit. 

Apparent 

DeaOnaUoa 

at 

Transit. 

Hor. 
Par. 

5.2 

Semi- 

aT.or 

Sem. 
Pass. 
Mer. 

Jan.  0 

h    m 
8311.4 

h  m     a 
17  5613.71 

Oil! 

-23  22  25.0 

8 

0.37 

Feb.16 

h    m 
013.1 

h  m     s 
21  58  30.94 

0    1    11 
-134841.4 

11 
5.0 

s 
0.34 

1 

8312.9 

18   148.65 

8385   1.8 

5.3 

5.1 

0.37 

17 

013.0 

22  328.34 

132325.9 

5.2 

5.0 

0.34 

2 

8314.5 

18  711.79 

838655.1 

5.3 

5.1 

0.37 

18 

013.9 

83  813.63 

125748.7 

6.2 

5.0 

0.34 

3 

8316.0 

161841.05 

8388  4.9 

5.3 

5.1 

0.37 

19 

014.8 

3813   1.81 

123150.6 

5.2 

5.0 

0.34 

4 

8317.6 

18 18  10.37 

838831.1 

5.3 

5.1 

0.37 

20 

015.7 

881749.93 

12  532.4 

5.2 

5.0 

0.34 

5 

8319.1 

183339.70 

-83  88 13.7 

5.3 

5.1 

0.37 

21 

0  16.5 

83  38  37.01 

-113854.8 

6.2 

5.0 

0.34 

a 

8380.6 

1889  8.98 

83  37  13.5 

5.3 

5.1 

0.37 

22 

017.4 

883783.07 

111158.6 

6.2 

5.0 

0.34 

7 

8388.1 

1834  38.14 

832527.6 

5.3 

6.1 

0.37 

23 

018.3 

3333  6.14 

1044  44.6 

6.2 

5.0 

0.34 

8 

8383.7 

1840  7.13 

83  8859.3 

5.3 

5.1 

0.37 

24 

019.0 

38  36  53.84 

10  17 13.6 

6.2 

5.0 

0.34 

9 

8385.2 

184535.87 

831947.1 

5.3 

5.1 

0.37 

25 

019.8 

884135.42 

94926.3 

5.2 

5.0 

0.34 

to 

8386.8 

1851    4.33 

-8315  51.5 

5.3 

5.1 

0.37 

26 

030.5 

28  46  17.69 

-  9  21  23.4 

5.2 

5.0 

0.34 

11 

8388.3 

18  56  38.42 

8311  13.8 

5.3 

5.1 

0.37 

27 

031.3 

28  50  59.08 

853  5.8 

5.2 

5.0 

0.34 

12 

8389.8 

19  8  0.11 

83  651.0 

6.3 

5.1 

0.37 

28 

031.9 

885539.65 

824  34.2 

5.2 

5.0 

0.33 

13 

8331.3 

19  787.31 

88  59  46.3 

5.3 

5.i 

0.36 

Mar.  ] 

038.6 

83  019.43 

75549.4 

5.2 

5.0 

0.33 

14 

8338.8 

191853.97 

885258.9 

5.3 

5.1 

0.36 

2 

083.4 

83  4  58.43 

72652.1 

5.2 

5.0 

0.33 

15 

8334.3 

191880.04 

-884589.2 

5.3 

5.1 

0.36 

3 

024.1 

83  936.73 

-657  43.0 

5,2 

5.0 

0.33 

16 

8335.8 

19  83  45.46 

28  37  17.5 

6.3 

5.1 

0.36 

4 

024.8 

831414.34 

62828.9 

5.2 

5.0 

0.33 

17 

8337.3 

198910.18 

228884.3 

5.3 

5.1 

0.36 

5 

025.5 

231861.31 

55862.5 

5.2 

5.0 

0.33 

18 

8338.7 

19  3434.14 

881849.7 

5.3 

5.0 

0.36 

6 

086.1 

83  83  27.68 

52912.5 

5.2 

5.0 

0.33 

19 

8340.1 

19  3957.30 

38  834.3 

6.2 

5.0 

0.36 

7 

086.8 

8388  3.49 

4  59  23.6 

5.2 

5.0 

0.33 

90 

83  41.5 

194519.61 

-31  57  38.5 

53 

5.0 

0.36 

6 

027.4 

83  3238.78 

-  42926.7 

5.2 

5.0 

0.33 

21 

8348.9 

1950  41.03 

3146  2.8 

5.3 

5.0  0.36 

9 

028.1 

8337  13.60 

35923.5 

5.2 

6.0 

0.33 

22 

8344.3 

1956   1.51 

31  33  47.6 

5.3 

5.0: 0.36 

10 

028.7 

834147.99 

32911.6 

5.2 

50 

0.33 

83 

83  45.7 

80    181.01 

31  80  53.4 

6.3 

5.01 0.36 

11 

029.3 

334631.99 

25854.9 

5.2 

5.0 

0.33 

84 

8347.0 

80  639.49 

31    7  80.9 

5.3 

5.0  0  36 

13 

029.9 

33  50  55.64 

22833.0 

5.2 

5.0 

0.33 

85 

8348.4 

80  1 1  56.91 

-80  53  10.5 

5.3 

5.0!  0.36 

13 

0  30.5 

335589.00 

-  1  58  6.7 

5.2 

5.0 

0.33 

86 

83  49.7 

80  1713.85 

30  38  88.9 

5.3 

5.0  0.36 

I 

14 

031.1 

0  0  8.09 

1 27  36.9 

5.2 

5.0 

0.33 

87 

83  51.0 

80  89  88.48 

8038  58.5 

6.2 

5.0  0.36 

15 

031.7 

0  4  34.96 

0  57  4.1 

5.2 

5.0 

0.33 

88 

83  58.3 

80  87  42.58 

30  657.9 

5.2 

5.0  0.36 

16 

032.3 

0  9   7.65 

-  02629.0 

5.2 

5.0 

0.33 

89 

8353.6 

20  38  55.52 

195088.0 

5.2 

5.0  0.35 

17 

0  38.9 

01340.30 

+  0  4   7.5 

6.2 

5.0 

0.33 

30 

83  54.9 

2038  7.29 

-193311.3 

5.2 

5.0  0.35 

18 

0  33.5 

0 18  13.65 

+  034  44.7 

5.2 

5.0 

0.33 

31 

2356.1 

2043  17.8? 

19  1586.3 

6.3 

50  0.35 

19 

0  34.1 

0  38  45.04 

1    521.8 

6.3 

5.0 

0.33 

Feb.  i 

83  57.3 

204827.25 

18  57  7.7 

5.2 

5.0  0.35 

20 

034.7 

03717.43 

13558.1 

5.2 

5.0 

0.33 

8 

83  58.5 

80  53  35.48 

183816.3 

5.2 

5.0, 0.35 

SI 

035.3 

0  3149.84 

8  633.9 

6.2 

5.0 

0.34 

3 

8359.7 

80  58  42.3? 

181858.6 

5.2 

5.0|  0.35 

88 

035.9 

0  36  88.38 

237  6.4 

5.2 

5.0 

0.34 

5 

0  0.9 

81    348.09 

-1758  57.5 

5.2 

1 
5.0  0.35 

33 

036.5 

0  40  54.90 

+  3  734.9 

5.2 

5.0 

0.34 

6 

0  8.0 

21    852.59 

17  3831.6 

5.2 

5.0  0.35 

1 

84 

0  37.1 

04587.64 

3  38  0.5 

5.2 

5.0 

0.34 

7 

0   3.1 

21  13  55.66 

17  17*36.6 

5.2 

5.0|  0.35 

85 

037.7 

0  50  0.57 

4   821.7 

5.2 

5.0 

0.34 

8 

0   4.8 

811857.91 

165610.3 

5.2 

^  5.0!  0.35 
5.00.35 

86 

0  38.3 

0  54  33.73 

4  3837.7 

5.2 

5.0 

0.34 

9 

0  5.3 

21  23  58.73 

1634  16.4 

5.2 

87 

038.9 

059  7.15 

5  847.7 

5.2 

5.0 

0.34 

10 

0   6.3 

21  28  58.32 

-161154.7 

5.2 

5.0  0.35 

88 

039.5 

1   340.88 

+  53851.1 

5.2 

5.0 

0.34 

11 

0   7.3 

21  33  56.70 

1549  6.9 

5.2 

5.0  0.35 

89 

040.1 

1   814.96 

6  847.1 

6.2 

5.0 

0,34 

18 

0  8.3 

21  38  53.89 

158550.7 

6.2 

5.0  0.35 

30 

040.8 

113  49.43 

63834.9 

5.2 

5.0 

0.34 

13 

0  9.3 

21  43  49.90 

15  2  9.8 

5.2 

5.0  0.34 

31 

041.4 

1  17  84.33 

7  813.8 

6.2 

5.0 

0.34 

14 

010.8 

21  48  44.73 

14  38  4.1 

6.2 

5.0  0.34 

33 

042.1 

1 21  59.78 

7  37  43.2 

5.2 

5.0 

0.34 

15 

0  11.2 

2153  38.41 

-14  13  34.4 

5.2 

5.0  0.34 

33 

042.7 

12635.63 

+  8  7  2.3 

5.2 

5.1 

0.34 

[         16 

012.1 

215830.94 

-13  4841.4 

5.2    5.0  0.34 

34 

043.4 

1  31  12.10 

+  8  3610,3 

5.2 

5.1 

0,34 

25 
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FOR  TRANSIT  AT  WASHINGTON. 

Date. 

Mean 

Time 

of 

Transit 

Apparent 

R.  Ascension 

at 

Transit 

Apparent 

Declination 

at 

Transit. 

Hbr. 
Par. 

Semi- 
diam. 

8.T.of 
Sem. 
Pass. 
Mer. 

Date. 

Hoan 

Time 

at 

Transit. 

Apparent 

R.  Ascension 

at 

•Transit. 

Apparent 

Declination 

at 

Transit. 

Hor. 
Par. 

6.7 

Semi- 
diam. 

5.5 

S.Twof 
Sem. 

Mer. 

i 

Apr.  1 

h    ra 
0  42.1 

h   m    s 
1  21  59.72 

O       1       II 

+  7  37  43.2 

5  2 

5.0 

0.34 

May  |7 

h    m 
127.7 

h  m     s 
5   9   500 

+23  49  14.4 

s 
0.40 

2 

0  42.7 

12635.63 

8  7  2.3 

5.2 

5.1 

0.34 

18 

129.0 

51423.17 

23  57  39.2 

5.7 

5.5  0.40 

3 

0  43.4 

131  12.10 

8  36  10.3 

5.2 

5.1 

0.34 

19 

130.4 

51941.89 

24   522.5 

5.7 

5.5:  0.41 

4 

0  44.0 

135  49.16 

9   5  6.6 

5.3 

5.1 

0.34 

20 

131.7 

525   1.07 

241224.0 

5.7 

5.5  0.41 

5 

044.7 

1  40  26.84 

9  33  50.4 

5.3 

5.1 

0.35 

21 

133.1 

5  30  20.68 

241843.4 

5.8 

5.6  0.41 

6 

0  45.3 

145  5.20 

+10  2  20.9 

5.3 

5.1 

0.35 

22 

134.5 

5  35  40.64 

+24  2420.5 

5.8 

5.6 

0.41 

7 

046.0 

14944.27 

10  30  37.4 

5.3 

5.1 

0.35 

23 

135.9 

541    0.90 

24  29  15.0 

5.8 

5.6 

0.41 

8 

0  46.7 

1  54  24.08 

10  5839.3 

5.3 

5.1 

0.35 

24 

137.3 

5  4621.40 

24  3326.7 

5.8 

5.6  0.41 

9 

0  47.4 

159  4.66 

112625.6 

5.3 

5.1 

0.35 

25 

138.7 

5  51  42.07 

24  3655.5 

5.8 

5.6 

0.41 

10 

0  48.2 

2  346.05 

115355.7 

5.3 

5.1 

0.35 

26 

140.1 

557  2^6 

24  3941.2 

5.9 

5.6 

0.41 

11 

049.0 

2  828.30 

+1221    8.9 

5.3 

5.1 

0.35 

27 

141.5 

6  223.7Q 

+24  41  43.7 

5.9 

5.7 

0.41 

12 

0  49.8 

21311.42 

1248  4.3 

5.3 

5.1 

0.35 

28 

142.9 

6  744.52 

24  43  3.0 

5.9 

5.7 

0.42 

13 

0  50.7 

21755.45 

1314  41.2 

5.3 

5.2  0.36 

1 

29 

144.3 

613  5.26 

24  43  39.0 

5.9 

5.7 

0.42 

14 

051.5 

22240.40 

1340  58.9 

5.3 

5.20.36 

30 

145.7 

61825.85 

24  43  31.7 

5.9 

5.7 

0.42 

15 

052.3 

22726.31 

14   656  6 

5.3 

5.2  0.36 

31 

147.2 

6  23  46.24 

24  4241.1 

5.9 

5.8 

0.42 

16 

053.1 

2  32 13.20 

+14  3233.5 

5.3 

5.2  0.36 

June  1 

148.6 

629  6.35 

+2441    7.2 

6.0 

5.8 

0.42 

17 

0  54.0 

2  37    1.09 

14  5748.9 

5.3 

5.2  0.36 

2 

150.0 

6  34  26.14 

24  3850.1 

6.0 

5.8 

0.42 

18 

054.9 

24149.98 

152242.0 

5.4 

5.2  0.36 

3 

151.4 

6  39  45.54 

24  35  49.9 

6.0 

5.8 

0.42 

19 

0  55.8 

2  46  39.91 

154712.1 

5.4 

5.2  0.36 

4 

152.7 

645  4.50 

24  32  6.8 

6.0 

5.8 

0.42 

20 

056.7 

2  51  30.88 

1611  18.4 

5.4 

5.2  0.36 

5 

154.1 

65022.95 

24  2741.0 

6.1 

5.9 

0.42 

21 

057.6 

25622.92 

+16  35  0.1 

5.4 

5.2  0.36 

6 

155.4 

6  55  40.83 

+24  22  32.5 

6.1 

5.9 

0.43 

22 

058.5 

3   116.03 

16  5816.5 

5.4 

5.2, 0.36 

7 

166.7 

7  058.08 

24  1641.8 

6.1 

5.9 

0.43 

23 

0  59.5 

3  610.22 

1721   6.9 

5.4 

5.2  0.37 

8 

158.0 

7  614.66 

24  10  9.0 

6.1 

5.9 

0.43 

24 

1    0.5 

311   5.50 

17  4330.6 

54 

5.2, 0.37 

9 

159.3 

71130.49 

24   2  54.6 

6.1 

5.9 

0.43 

25 

1    1.5 

316   1.88 

18  526.7 

5.4 

5.2  0.37 

10 

2  0.6 

7 16  45.55 

2354  58.6 

6.2 

5.9 

0.43 

26 

1   2.5 

3  20  59.37 

+1826  54.6 

5.4 

5.2, 0.37 

11 

2   1.9 

721  59.76 

+234621.5 

6.2 

6.0 

0.43 

27 

1    3.5 

32557.95 

1847  53.5 

5.4 

5.2  0.37 

12 

2  3.2 

72713.09 

2337  3.9 

6.2 

6.0  0.43 

28 

1    4.5 

3  30  57.62 

19  822.7 

5.4 

5.3, 0.37 

13 

2  4.5 

7  32  25.48 

2327  5.9 

6.2 

6.0!  0.43 

29 

1   5.6 

3  35  58.40 

192821.5 

5.4 

5,3  0.37 

14 

2  5.7 

7  37  36.87 

231628.1 

6.2 

6.0 

0.43 

30 

1   6.7 

3  41    0.28 

19  4749.2 

5.5 

5.3  0.37 

i 

15 

2  6.9 

7  42  47.22 

23   510.8 

6.3 

6.0 

0.43 

May  1 

I  7.8 

346  3.24 

+20  645.3 

5.5 

5.3  0.38 

16 

2  8.1 

7  47  56.50 

+22  53 14.7 

6.3 

6.1 

0.43 

2 

1    8.9 

351   7.29 

2025  9.0 

5.5 

5.3  0.38 

i 

17 

2  9.3 

753  4.67 

22  40  40.3 

6.3 

6.1 

0.43 

3 

1  10.1 

35612.41 

20  42  59.6 

5.5 

5.3  0.38 

18 

210.4 

75811.66 

222728.0 

6.3 

6.1 

0.44 

4 

111.2 

4   1  18.60 

21    016.5 

5.5 

5.3  0.38 

19 

211.6 

8  3  17.45 

221338.4 

6.3 

6.1 

0.44 

5 

1  12.4 

4   625.84 

211658.9 

5.5 

5.3  0.38 

20 

212.7 

8  8  22.00 

215911.9 

6.4 

6.1 

0.44 

6 

1  13.6 

41134.11 

+2133  6.3 

5.5 

5.3  0.38 

21 

213.8 

81325.26 

+2144   9.3 

6.4 

6.2  0.44 

7 

114.8 

4  1643.38 

214838.1 

5.6 

5.4  0.39 

22 

214.9 

81827.23 

2128  31.1 

6.4 

6.2  0.44 

■ 

8 

L16.0 

4  21  53.64 

22  3  33.7 

5.6 

5.4  0.39 

t 

23 

216.0 

8  &  27.87 

21  12 17.8 

6.5 

6.2  0.44 

9 

117.3 

4  27  4.86 

2217  52.5 

5.6 

5.4  0.39 

24 

217.0 

82827.16 

20  55  30.4 

6.5 

6.3  0.44 

10 

118.5 

4  32  17.00 

22  31 33.9 

5.6 

5.4  0.39 

1 

25 

218.0 

8  33  25.09 

20  38  9.4 

6.5 

6.3  0.45 

11 

1  19.8 

4  37  30.04 

+22  44  37.4 

5.6 

5.4  0.39 

26 

219.0 

83821.62 

+202015.3 

6.6 

6.3 

0.45 

12 

121.1 

4  42  43.95 

2257  2.5 

5.6 

5.4  0.39 

27 

220.0 

8  43  16.75 

20    148.8 

6.6 

6.4  0.45 

13 

122.4 

4  47  58.69 

23   848.6 

5.6 

5.5  0.39 

28 

221.0 

8  4810.46 

19  4250.7 

6.6 

6.4  0.45 

14 

123.7 

4  53  14.20 

231955.3 

5.6 

5.5  0.40 

29 

221.9 

8  53   2.74 

192321.4 

6.7 

6.4, 0.46 

15 

125.0 

4  58  30.46 

23  3022.1 

5.7 

5.5  0.40 

1 

30 

222.8 

8  57  53.57 

19  321.8 

6.7 

6.5'  0.46 

16 

126.3 

5  3  47.41 

+2340  8.6 

5.7 

5.5  0.40 

4 

31 

223.7 

9  2  42.97 

+1842.52.5 

6.7 

6.5 

0.46 

17 

127.7 

5  9  5.00 

+23  4914.4 

5.7 

5.5  0.40 

32 

224.5 

9  7  30.93|+182154.3 

6.7 

6.5  0.46 

T 
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FOR  TRANSIT  AT  WASHINGTON. 

Date. 

Mean 

Time 

of 

Transit 

Apparent 

R.  Ascension 

at 

Transit 

Apparent 

Declination 

at 

Transit. 

Hor. 
Par. 

it 
6.7 

Semi* 
<Uam. 

// 
6.6 

S.T.of 
Sena. 
Pass. 

Mer. 

Date. 

Mean 

Time 

of 

Transit 

Apparent 

R.  Ascension 

at 

Transit 

Apparent 

Declination 

at 

Transit 

Hor. 
Par. 

n 
8.9 

Semi- 
diam. 

ti 
8.6 

8.T.of, 

Sem. 

Pass. 

Mer. 

s 
0.58 

July  1 

h    m 
223.7 

h  m     s 
9   242.97 

O       I      it 

+184252.5 

0.46 

Aug.  16 

h    m 
242.6 

b  m     s 
12  22  58.02 

O       1       II 

-  2  31  45.3 

2 

224.5 

9  7  30.93 

182154.3 

6.7 

6.5 

0.46 

17 

242.7 

1227   0.64 

3  224.5 

9.0 

8.7 

0.58 

3 

225.4 

91217.44 

18   0  27.7 

6.8 

6.6  0.46 

18 

242.8 

1231   2.94 

3  33  0.8 

9.1 

8.7 

0.59 

4 

226.2 

917  2.53 

17  3833.5 

6.8 

6.6 

0.46 

19 

2  42.8 

1235  4.94 

4   3  33.5 

9.1 

8.8 

0.59 

5 

227.0 

92146.19 

171612.4 

6.9 

6.6 

0.46 

20 

2  42.9 

1239  6.65 

4  34  2.0 

9.2 

8.9 

0.60 

6 

227.8 

9  26  28.43 

+165325.0 

6.9 

6.7 

0.47 

21 

243.0 

1243   8.11 

-  5  425.7 

9.3 

9.0 

0.60 

7 

228.6 

931    9.26 

1630  12.1 

6.9 

6.7 

0.47 

22 

243.1 

1247   9.32 

5  34  43.8 

9.3 

9.0 

0.61 

8 

229.3 

9  35  48.68 

16  6  34.4 

7.0 

6.7 

0.47 

23 

243.1 

12  51  10.31 

6  4  55.9 

9.4 

9.1 

0.62 

9 

230.0 

9  40  26.72 

15  42  32.6 

7.0 

6.8  0.47 

24 

243.2 

125511.10 

6  35   1.2 

9.5 

9.2 

0.62 

10 

230.6 

9  45  3.38 

1518  7.4 

7.0 

6.8 

0.47 

25 

243.3 

125911.73 

7   4  59  3 

9.6 

9.2 

0.63 

11 

231.2 

9  49  38.68 

+14  5319.6 

7.1 

6.8, 0.47 

26 

2  43.4 

13   312.18 

-  7  34  49.4 

9.7 

9.3 

0.63 

12 

231.8 

9  54  12.64 

14  28  9.8 

7.1 

6.9  0.48 

27 

243.5 

13  712.50 

8  4  31.1 

9.7 

9.4 

0.64 

13 

232.4 

9  58  45.28 

14  238.8 

7.1 

6.9, 0.48 

28 

2  43.6 

131112.70 

834   3.5 

9.8 

9.5 

0.64 

14 

233.0 

10   316.61 

13  36  47.4 

7.2 

6.9  0.48 

29 

243.6 

13  15  12.80 

9  326.2 

9.9 

9.6 

0.65 

15 

233.6 

10   7  46.65 

13 10  36.2 

7.2 

7.0 

0.48 

30 

243.7 

13  19  12.81 

9  32  33.6 

10.0 

9.7 

0.65 

16 

234.1 

101215.41 

+1244  5.9 

7.2 

7.0 

0.48 

31 

243.7 

132312.75 

-10   140.1 

10.1 

9.7 

0.66 

17 

234.6 

10 16  42.91 

12  17 17.4 

7.3 

7.0  0.48 

Sept.  l 

243.8 

132712.63 

1030  30.2 

10.2 

9.8 

0.67 

J8 

235.1 

1021   9.19 

115011.2 

7.3 

7.1 

0.49 

2 

243.8 

1331  12.47 

1059  8.3 

10.3 

9.9 

0.67 

19 

235.6 

102534.27 

112248.2 

7.3 

7.1  0.49 

3 

243.9 

133512.29 

1127  33.4 

10.4 

10.0 

0.68 

SO 

236.0 

1029  58.14 

10  55  9.0 

7.4 

7.2  0.49 

4 

243.9 

13  39  12.  IQ 

115545.0 

10.5 

10.1 

0.69 

21 

236.5 

1034  20.85 

+102714  5 

7.5 

7.2  0.49 

5 

244.0 

134311.91 

-122342.9 

10.5 

10.2 

0.69 

22 

236.9 

10  3842.41 

959  5.2 

7.5 

7.3  0.50 

6 

244.0 

134711.72 

125126.5 

10.6 

10.3 

0.70 

23 

237.3 

10  43  2.86 

93041.9 

7.6 

7.3  0.60 

7 

244.1 

135111.54 

131855.0 

10.7 

10.4 

0.71 

24 

2  37.7 

10  4722.22 

9  2  5.3 

7.6 

7.4;  0.60 

8 

244.1 

135511.38 

1346  7.8 

10.8 

10.5 

0.72 

25 

238.1 

10  51  40.51 

8  33  16.1 

7.7 

7.4 

0.60 

9 

244.2 

135911.23 

1413  4.4 

10.9 

10.6 

0.73 

26 

238.4 

105557.78 

+  84  15.0 

7.7 

7.5  0.60 

1 

10 

244.2 

14   311.10 

-14  3944.1 

11.0 

10.7 

0.73 

27 

238.7 

11   014.03 

735  2.7 

7.8 

7.5: 0.50 

11 

244.3 

14   710.96 

15  6  6.4 

11.2 

10.8 

0.74 

28 

239.0 

11    429.31 

7  539.6 

7.8 

7.6, 0.51 

12 

244.3 

1411  10.81 

153210.8 

11.3 

10.9 

0.75 

29 

239.3 

11    8  43.64 

6  36  6.7 

7.9 

7.6, 0.51 

13 

244.4 

14  15  10.62 

15  57  56.6 

11.4 

11.0 

0.76 

30 

239.6 

111257.06 

6  624.6 

7.9 

7.6'  0.51 

14 

244.4 

141910.41 

162323.1 

11.5 

11.1 

0.77 

31 

239.9 

11  17  9.59 

+  53634.0 

8.0 

7.7i  0.62 

j 

15 

2  44.5 

14  23 10.12 

-16  48  29.9 

11.6 

H.3 

0.78 

Aug.  1 

240.1 

112121.28 

5  635.3 

8.0 

7.7  0.52 

16 

244.5 

14  27  9.74 

17  13  16.3 

11.7 

11.4 

0.79 

2 

240.3 

112532.15 

4  36  29.3 

• 

8.1 

7.8J  0.52 

17 

244.6 

14  31    9.25 

17  3741.8 

11.8 

11.5 

0.80 

3 

240.5 

1 1  29  42.24 

4  616.7 

8.1 

7.9  0.53 

18 

244.6 

14  35  8.61 

18   145.8 

12.0 

11.6 

0.81 

4 

240.7 

1133  51.58 

33558.0 

8.2 

7.9  0.53 

19 

244.6 

14  39  7.78 

182527.7 

12.1 

11.8 

0.83 

5 

240.9 

1138  0.23 

+  3  533.9 

a2 

8.0  0.53 

20 

244.7 

14  43  6.72 

-184847,0 

12.3 

11.9 

0.84 

6 

241.1 

1142  8.20 

235  5.1 

8.3 

8.0  0.54 

21 

244.7 

14  47  5.39 

19  1143.1 

12.4 

12.0 

0.85 

7 

241.3 

11  46  15.54 

2  4  32.2 

8.3 

8.1 

0.64 

22 

244.7 

14  51   3.74 

193415.5 

12.5 

12.1 

0.86 

8 

241.5 

115022.27 

1 33  55.7 

8.4 

8.1 

0.54 

23 

244.8 

14  55   1.72 

195623.8 

12.7 

12.2 

0.87 

9 

241.6 

1154  28.43 

1   316.5 

8.5 

8.2 

0.65 

24 

244.8 

14  58  59.28 

2018  7.4 

12.8 

12.4 

0.88 

10 

241.8 

115834.05 

+  03234.9 

8.5 

8.3  0.65 

25 

244.8 

15  256.37 

-203926.7 

13.0 

12.5 

0.89 

11 

241.9 

12  239.16 

+  0   1  51.8 

8.6 

8.3  0.56 

26 

244.8 

15  6  52.94 

21    018.3 

13.1 

12.6 

0.90 

12 

242.1 

12  643.79 

-02852.2 

8.7 

8.4. 0.56 

27 

244.8 

151048.93 

21  20  44.8 

13.3 

12.8 

0.92 

13 

242.2 

12  10  47.96 

05936.9 

8.7 

8.4  0.57 

23 

244.8 

15  14  44.27 

21  40  44.7 

13.4 

12.9 

0.93 

14 

242.4 

1214  51.70 

130  20.8 

8.8 

8.5  0.57 

29 

244.7 

151838.89 

22  017.5 

13.6 

13.1 

0.95 

16 

242.5 

1218  55.04 

-  2   1    3.9 

8.8 

8.5 

0.58 

30 

244.7 

152232.75 

-221922.9 

13.7 

13.2 

0.96 

16 

2  42.6 

1222  58  02 

-23145.3 

8.9 

8.6  0.58 

31 

244.6 

152625.72 

-2238  0.5 

13.9 

13.4 

0.98 

388 


VENUS,   1882. 


FOR  TRANSIT  AT  WASHINGTON. 

Date. 

Mean 

Time 

of 

Transit 

Apparent 

R.  Ascension 

at 

Transit 

Apparent 

Declination 

at 

Transit. 

Hor. 
Par. 

n 
13.9 

Semi 
diam. 

// 
13.4 

8.T.of 
Sem. 
Pass. 
Mer. 

Date. 

Mean 

Time 

of 

Transit 

Apparent 

R.  Ascension 

ut 

Transit 

Apparent 

Declination 

at 

Trsnsit 

Hor.  Semi- 
Par,  diam. 

//         // 
27.8  26.8 

S.T.of 
Sem  ' 
Paaa. 
iter. 

2.01 

Oct.    1 

h    m 
2  44.6 

tarns 
1526  25.72 

0     1     a 
-22  38   0.5 

s 
0.98 

Nov.  |6 

h    ml     h   m     s 
141.8  1724  46.05 

-27  25  36.5 

2 

2  44.6 

15  30  17.75 

22  56   9.7 

14.0 

13.6 

0.99 

17 

137.7 

17  24  36.18 

27  18  14.2  28.9!  27.2  2.04 
27  10  9.7  28.6,  27.6  2.06 

3 

2  44.5 

15  34   8.77 

23  13  50.1 

14.2 

13.7 

1.00 

18 

133.4  17  24  15.54 

4 

2  44.4 

15  37  58.69 

23  31    2.1 

14.4 

13.9  1.02 

19 

129.0,17  23  44.07 

27    122.3 

29.01  28.0  2.09 

1 

5 

244.3 

154147.40 

23  47  44.5 

14.6 

14.1  1.03 

20 

124.4 

17  23    1.81 

265151.1 

29.4  28.4 

2.12 

6 

2  44.1 

1545  34.80 

-24   3  57.2 

14.8 

14.3  1.04 

21 

1  19.6 

17  22   8.87 

-26  4 1  35.4 

29.8  28.8 

2.14 

7 

2  43.9 

15  49  20.78 

24  19  39.9 

15.0 

14.5  1.06 

22 

1  14.6 

17  21    5.42 

26  30  34.5 

30.2,29.2  2.17 

8 

2  43.7 

15  53   5.22 

24  34  52.3 

15.2 

14.7 

1.07 

23 

1    9.4 

17  19  51.70 

2618  47.9 

30.6,  29.5 

2.19 

9 

2  43.5 

15  56  48.00 

24  49  34.2 

15.4 

14.9 

1.09 

24 

1    4.1 

17  1828.05 

26  6  15.6 

31.0  29.9 

2.21 

10 

2  43.2 

16  0  29.00 

25  3  45.3 

15.6 

15.1 

1.10 

25 

0  58.6 

1716  54.87 

25  5257.5 

31.3 

30.3 

2.23 

11 

2  42.9 

16   4   8.08 

-25  17  25.4 

15.8 

15.3  1  12 

26 

0  53.0 

1715  12.66 

-25  38  53.9 

31.7 

30.6 

2.25 

12 

2  42.6 

16   7  45.09 

2530  34.2 

16.0 

15.5: 1.14 

27 

0  47.2 

171322.00 

2524   5.7 

32.0 

30.9 

2.26 

13 

2  42.2 

16  1119.86 

25  43  L1.5 

16.2 

15.7  1.16 

28 

0  41.3 

171123.57 

25  8  34.3 

32.3 

31.2 

2.28 

14 

241.8 

1614  52  22 

25  5517.1 

16.5 

15.9,1.18 

29 

0  35.3 

17   918.11 

24  5221.2  32.6  31.4 

2.30 

15 

241.4 

16  1822.01 

26  6  50.9 

16.7 

16.2  1.20 

30 

029.1 

17   7  6.46 

24  35  28.7 

32.8 

31.7 

2.31 

16 

2  40.9 

16  2149.05 

-26  17  52.7 

16.9 

16.4 

1.22 

Dec.  l 

022.9 

17   4  49.50 

-24  17  59.8 

32.9 

31.9 

2.32 

17 

2  40.4 

1625  13.15 

26  28  22.5 

17.2 

16.6  1.24 

2 

016.6 

17  228.19 

23  59  57.5 

33.1 

32.0 

2.33 

18 

2  39.8 

1628  34.11 

26  38  20.1 

17.4 

16.9  1.26 

3 

010.3 

17  0  3.50 

234125.9 

33.3J32.1 

2.33' 

19 

2  39.1 

16  3151.73 

26  47  45.4 

17.7 

17.1 

1.29 

4 

0   4  0 

1657  36.45 

232229.1 

33.3  32.2 

2.34 

20 

2  38.4 

16  35  5.79 

26  56  38.2 

17.9 

17.4  1.31 

4 

23  57.6 

1655  8.09 

23   311.8 

33  4  32.3 

2.34 

21 

2  37.6 

16  38  16.07 

-27  4  58.4 

18.2 

17.6, 1.33 

5 

2351.2 

16  5239.48 

-22  43  39.4 

33.4  32.3 

2.34 

22 

236.8 

16  4122.36 

271246.0 

18.5 

17.9,1.35 

6 

23  44.8 

16  5011.63 

22  23  57.3 

33.4|  32.3  2.33 

23 

235.9 

16  44  24.43 

27  20   0.9 

18.8 

18.2  1.37 

7 

23  38.4 

1647  45.58 

22  4  11.3 

33.4!  32.2  2.32 

24 

234.9 

16  47  22.04 

27  2643.1 

19.1 

18.5  1.39 

8 

23  32.1 

16452231 

2144  27.1 

33.3:32.1 

2.31 

25 

233.8 

16  50  14  95 

27  32  52.7 

19.4 

18.7  1.41 

9 

23  25.9 

1643  2.80 

21  24  50.8 

33.1'  32.0 

1 

2.30 

26 

2  32:7 

16  53  2.91 

-27  38  29.6 

19.8 

19.0  1.44 

10 

2319.7 

16  40  47.92 

-21    528.5 

32.9  31.9 

2.28 

27 

231.4 

16  55  45.68 

27  43  33.6 

20.1 

19.3  1.46 

1 
1L 

23  13.6 

16  38  38.50 

20  46  25.9 

32.8  31.7 

2.26 

28 

2  30.1 

16  5822.99 

27  48  4.6 

20.4 

19.7J  1.49 

12 

23  7.6 

16  36  35.31 

20  27  48.5 

32.6  31.5 

2.24* 

29 

228.7 

17   0  54.59 

27  52  2.5 

20.7 

20.0  1.51 

13 

23    1.7 

16  34  39.05 

20   941.5 

32.3 

31.2  2.21. 

30 

227.2 

17   320.21 

27  55  27.5 

21.1 

20.4  1.53 

1 

14 

22  56.0 

163250.34 

19  52  9.9 

32.0  30.!)!  2.18 

31 

2  25.7 

L7   5  39.57 

-27  5819.4 

21.4 

20.7,  1.55 

15 

2250.4 

16  31    9.74 

-19  35  18.1 

31.7 

30.6  2.16 

Nor.  l 

224.0 

17   752.40 

28  0  38.0 

21.8 

21.0  1.58 

16 

22  45.0 

16  29  37.72 

191910.1 

31.3'  30.3 

2.14 

2 

2  22.2 

17   9  58.43 

28  223.2 

22.1 

21.3  J  .60 

17 

22  39.7 

16.28  14.67 

19   3  49.2 

31.0|  30.0 

2.11 

3 

220.2 

1711  57.36 

28  3  34.8 

22.4 

21.7  1.63 

1 

18 

2234.5 

1627  0.91 

18  4918  4 

30.6'  29.6 

1 

2.09 

4 

218.1 

171348.90 

28  4  12.6 

22.8  22.0  1 .65 

19 

2229.5 

16  25  56.70 

J  8  35  40.2 

30.2;  29.3 

2.06 

5 

2  15.8 

17  15  32.78 

-28   4  16.6 

23.1122.4  1.68 

20 

2224.6 

1625  2.24 

-182256.7 

29.9  28.9  2.03 

6 

213.5 

1717   8.69 

28   3  46.5 

23.5  22.7  1.71 

21 

22  19.9 

10  24  17.68 

18  11    9.1 

29.5  28.51 2.00; 

7 

211.0 

171836.33 

28   241.7 

23.9,23.1  1.74 

22 

2215.4 

1623  43.08 

18  018.2 

29.1 

28.1 

1.97 

8 

2  8.4 

17  19  55.40 

28    1    1.9 

24.3  23.5  1.77 

23 

2211.1 

1623  18.45 

175024.5 

28.6  27.7i  1 .94 

9 

2   5.7 

17  21    5.60 

27  58  46.6 

24.7 

23.9  1 .80 

24 

22  6.9 

16  23   3.76 

17  4128.2 

98.0  27.2 

1.91! 

10 

2  2.8 

L7  22   6.63 

-27  55  55.2 

25.2  24.3  1  83 

1 

25 

22  2.9 

16  22  58.94 

-17  33  28.8 

27.7  26.8.1.88' 

1                   t 

11 

159.7 

17  2258.23 

27  52  27.4 

25.6  24.7  1.86 

26 

2159.0  16  2:)   3.9l|   17  26  25.5 

27  3 

26.4.  1.85, 

12 

156.4 

1723  40.14 

27  48  22.6  26.0!  25. 1  1 .89 

27 

21  55.3!  16  23  18.53    17  20  17.4 

j 

26.8  26.0  1 .82 ! 

13 

1  53.0 

17  24  12.  Ml 

27  43  39.8J26.4:25.5  1.92 

28 

2151.8  1623  42.63 

1 

17  15  3.2  26.4 

25.5  1.79! 

1         14 

149.4 

17  24  33.87 

27  38  18.4 

26.9  26.0  1 .95 

1         1 

29 

2148.4  1624  16.02 

17  1041.3 

26.0  25.1: 1.76 

15 

1  45.7 

17  24  45.24 

-27  32  17.0.27.3  26.4  1.98 

30 

2145.2  16  24  58.47-17   7   9.9  25.6  24.7.1.73 

16 

141.8 

17  24  46.051-27  25  36.5|  27.8!  26.8  2.01 

31J21  42.l|  162549.78-17   4  27.2|25.224.3|  1.70 

MARS,   1882. 
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FOR  TRANSIT  AT  WASHINGTON. 

Date. 

Mean 

Time 

of 

Transit. 

Apparent 

R.  Ascension 

at 

Transit 

Apparent 

Dtollnatlon 

at 

Transit. 

Ho*-. 
Par. 

14.4 

Semi 
djam. 

// 
8.2 

S.T.of 
Kern. 
Pans. 
Mer. 

Date. 

Mean 

Timo 

of 

Transit. 

Apparent 

R.  Ascension 

nt 

Tranait. 

Apparent 

Declination 

at 

Transit. 

Hor. 
Par. 

// 
9.9 

Semi- 
diam. 

8.T.of 
Sem 
Pass. 
Mer. 

Jan.  0 

1133.7 

Li   m    u 
6  1641.63 

O       I       // 

+27  252.1 

8 

0.63 

Feb.15 

h    m 
8   7.3 

bras 
551    4.01 

0     1     n 
+26  38   5.3 

u  1    » 
5.710.41 

1 

1128.1 

6  15    1.07 

27   4  20,8 

14.4 

8.2  0.62 

16 

8   4.1 

5  51  45.84 

26  36  57.9 

9.8 

5.6  0.4 1 

2 

1122.6 

6  13  22.14 

27  5  39.3 

14.3 

8.2  0.62 

17 

8  0.9 

5  52  30.31 

26  35  50.2 

9.7 

5.5  0.4 1 

3 

1117.0 

6  1 1  44.98 

27  647.7 

14.2 

8.1 

0.62 

18 

7  57.7 

55317.36 

26  34  42. 1 

9.6 

5.5  0.40 

4 

11  11.5 

6  10  9.77 

27   746.4 

14.2 

.8.1 

0:61 

19 

7  54.6 

5  54    6.94 

26  33  33.4 

9.5 

5.4  0.40 

5 

11    6.0 

6   836.69 

+27   835.6 

14.1 

8.0 

0.61 

20 

7  51.6 

554  59.01 

+26  3224.0 

9.4 

5.4  0.40 

6 

II    0.6 

6   7   5.89 

27  9  15.6 

14.0 

8.0  0.61 

21 

7  48.5 

5  55  53.50 

26  31  13.8 

9.4 

5.3J  0.39 

7 

10  55.2 

6   537.52 

27   9  46,7 

14.0 

8.0  0.60 

22 

7  45.5 

5  56  50.35 

26  30  2.8 

9.3 

5.3j  0.39 

8 

10  49.8 

6   4  11.72 

2710  9.3 

13.9 

7.9 

0.60 

23 

7  42.6 

5  5749.51 

26  2*  50.8 

9.2 

5.2  0.39 

9 

10  44.5 

6   2  48.63 

27  10  23.7 

13.8 

7.9 

0.59 

24 

7  39.7 

6  58  50.93 

26  27  37.8 

9.1 

5.2|  0.38 

10 

10  39.2 

6    128.36 

+27  10  30.4 

13.7 

7.8 

0.59 

25 

7  36.8 

559  54.54 

+26  26  23.5 

9.0 

5.2  0.38 

11 

10  34.0 

6  0LI.03 

27  10  29.7 

13.6 

7.8 

0.58 

26 

7  34.0 

6    1    0.29 

26  25   7.8 

8.9 

5.1  0  38 

12 

10  28.9 

5  58  56.76 

27  1022.1 

13.5 

7.7 

0.58 

27 

731.2 

6  2   8.13 

26  23  50.6 

8.9 

5,1 

0.37 

13 

10  23.8 

5  57  45.65 

27  10   7.9 

13.4 

7.7 

0.57 

28 

728.4 

6   318.01 

26  22  31.8 

8.8 

5.0 

0.37 

14 

10  18.7 

5  56  37.80 

27   9  47.6 

13.3 

7.6 

0.57 

Mar.  ] 

7  25.7 

6   4  29.87 

2621  11.2 

8.7 

5.0 

0.37 

15 

1013.7 

5  55  33.2$) 

+27   921.6 

13.2 

7.6 

0.56 

.   2 

723.0 

6  543.65 

+2619  48.7 

8.6 

4.9  0.36 

16 

10  8.7 

554  32.19 

27   850.5 

13.1 

7.5 

0.56 

3 

7  20.3 

6   6  59.31 

26  1824.2 

8.5 

4.9j  0.36 

17 

10  3.8 

5  5334.57 

27  8  14.5 

13.0 

7.4 

0.55 

4 

717.6 

6   816.79 

26  16  57.5 

8.5 

4.6  0.36 

1 

18 

9  59.0 

5  52  40.48 

27   7  34.0 

12.9 

7.4 

0.55 

5 

715  0 

6   9  36.05 

26  15  28.4 

8.4 

4.8  0.35 

j 

19 

9  54.2 

55149.96 

27   6  49.5 

12.8 

7.3 

0.54 

6 

7  12.4 

6 10  57.04 

2613  56.6 

8.3 

4.7  0.35 

20 

949.5 

5  51    3.06 

+27  6    1.5 

12.7 

7.2  0.54 

7 

7  9.9 

6  12  19.72 

+261222.6 

8.2 

4.7  0.35 

21 

9  44.9 

55019.80 

27  5  10.3 

12.6 

7.2  0.53 

8 

7   7.4 

613  44.06 

26  10  45.5 

8.1 

4.7, 0.34 

22 

9  40.3 

5  49  40.20 

27  4  16.2 

12.5 

7.1 

0.53 

9 

7   4.9 

6  15  10.01 

26   9   5.5 

8.1 

4.6  0.34 

23 

9  35.8 

549  4.27 

27  3  19.5 

12.4 

7.1 

0.52 

10 

7  2.4 

616  37.54 

26   7  22.4 

8.0 

4.6  0.34 

24 

9  31 .3 

5  48  32.02 

27  220.7 

12.3 

7.0  0.51 

11 

6  59.9 

618  6.61 

26   536.2 

7.9 

4.5  0.33 

25 

9  26.9 

548   3.43 

+27   120.0 

12.1 

6.9  0.51 

12 

657.5 

61937.20 

+26   3  46.5 

7.9 

4.5  0.33 

26 

9  22.5 

5  47  38.48 

27   017.7 

12.0 

6.9  0.50 

13 

6  55.1 

6  21    9.26 

26    153.2 

7.8 

4.4 

0.33 

27 

9  18.2 

5  47  17.13 

26  5914.1 

11.9 

6.8  0.50 

14 

6  52.7 

6  22  42.76 

25  59  56.3 

7.7 

4.4 

0.32 

28 

914.0 

5  46  59.38 

26  58   9.5 

11.8 

6.8  0.49 

15 

650.4 

624  17.66 

25  57  55.6 

7.7 

4.4 

0.32 

29 

9   9,9 

5  46  45. 19 

26  57   4.0 

11.7 

6.7 

0.49 

16 

648.0 

6  25  53.93 

25  55  50.9 

7.6 

4.3 

0.32 

30 

9   5.8 

5  46  34.52 

+26  55  57.8 

11.6 

6.6, 0.49 

17 

6  45.7 

627  31.54 

+25  53  42.1 

7.5 

4.3  0.32 

31 

9   1.7 

5  46  27.34 

26  54  51.1 

11.5 

6.6  0.48 

18 

643.4 

629  10.46 

255129.1 

7.5 

4.3,0.31 

Feb.  1 

8  57.7 

5  46  23.59 

26  53  44.1 

11.4 

6.5  0.48 

1 

19 

641.2 

6  30  50.65 

2549  11.7 

7.4 

4.2  0.31 

2 

853.8 

54623.22 

26  52  36.8 

11.3 

6.4  0.47 

20 

6  38.9 

6  32  32.07 

25  46  49.8 

7.4 

4.2  0.31 

3 

849.9 

54626.19 

26  5129.5 

11.1 

6.4  0.47 

1 

21 

6  36.7 

6  34  14.70 

25  44  23.4 

7.3 

4.2  0.31 

4 

846.1 

546  32.45 

+26  5022.1 

1 1.0 

6.3  0.46 

22 

6  34.5 

635  58.51 

+25  4152.3 

7.2 

4.1  0.30 

5 

842.3 

5  46  41.94 

26  49  14.8 

10.9 

6.2'  0.46 

23 

6  32.3 

6  37  43.46 

25  39  16.5 

7.2 

4.  I1  0.30 

6 

8  38.6 

54654.62 

2648   7.6 

10.8 

6.2  0.45 

24 

6  30.1 

6  39  29.52 

25  36  35.8 

7.1 

4. J,  0.30 

7 

8  34.9 

547  10.44 

26  47   0.5 

10.7 

6.1, 0.45 

25 

6  28.0 

641  16.66 

25  33  50. 1 

7.1 

4.0  0.30 

1 

8 

831.3 

5  47  29.35 

26  45  53.4 

10.6 

6.1  0.45 

26 

6  25.9 

6  43   4.83 

25  30  59.2 

7.0 

4.0  0.29 

9 

827.7 

54751.30 

+26  44  46.5 

10.5 

6.0  0.44 

27 

6  23.8 

6  44  54.01 

+25  28   3.1 

7.0 

4.0  0.29 

1 

10 

824.2 

54816.23 

26  43  39.7 

10.4 

5.9  0.44 

28 

621.7 

646  44.16 

25  25    1.7 

6.9 

3.9,  0.29 

11 

820.7 

548  44.11 

26  42  32.9 

10.3 

,   5.9  0.43 

29 

6  19.6 

6  48  35.25 

252154.9 

6.9 

3.9  0.28 

12 

8  17.3 

54914.88 

26  4126.1 

10.2 

5.8  0.43 

30 

617.5 

6  50  27.25 

25 18  42.5 

6.8 

3.9  0.28 

13 

813.9 

549  48.48 

26  40  19.3 

10.1 

5.8  0.42 

1 

31 

6  15.4 

65220.14 

25  15  24.6 

6.8 

3.9  0.28 

14 

810.6 

55024.87 

+26  39  12.4 

10.0 

5.7  0.42 

32 

6  13.4 

6  54  13.88+25  12    1.1 

1 

6.7 

3.8  0.28 

15 

8   7.3 

5  51    4.01+26  38  5.3 

9.9 

5.7  0.41 

33 

611.4 

6  56   8.45|+25   8  31.9 

6.6 

3.8  0.28 
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FOR  TRANSIT  AT  WASHINGTON. 

Date. 

Mean 

Time 

of 

Transit 

Apparent 

R.  Ascension 

at 

Transit 

Apparent 

Deollnation 

at 

Transit 

Hor. 
Par. 

2.0 

Polar 

Semi 

dlaro. 

21.6 

8.T.of 
Sein. 
Pass. 
Mer. 

Pate. 

Mean 

Time 

of 

Transit 

Apparent 

B.  Axcension 

at 

Transit 

Apparent 

Declination 

at 

Transit 

Hot. 
Par. 

1.8 

Polar 
Seini- 
dfam. 

// 
18.5 

8.T.of 

o  .... 

oejn. 
Pass. 
Mer. 

Jan.  0 

h    m 
814.4 

h  m     s 
2  56  47.3?) 

O        1        II 

+15  44  42.9 

8 

1.59 

Feb.  15 

h    m 
521.5 

h  m     s 
3   4  42.6(5 

O       I       II 

+16  31  17.4 

8 

1.37 

1 

810.3 

2  56  39.80 

15  44  28.2 

2.0 

21.5 

1.58 

16 

518.0 

3   510.23 

16  33  26.3 

1.7 

18.5 

1.37 

2 

8   6.2 

2  56  33.02 

15  44  17.0 

2.0 

21.4 

1  58 

17 

514.5 

3   538.43 

16  35  37.4 

1.7 

18.4 

1.37 

3 

8   2.2 

2  56  27.06 

15  44   9.3 

2.0 

21.4 

1.58 

18 

511.0 

3   6   7.26 

1637  50.6 

1.7 

18.4 

1.36 

4 

7  58.2 

2  56  21.91 

15  44    5.2 

2.0 

21.3 

1.57 

19 

5  7.6 

3   6  36.72 

16  40   5.9 

1.7 

18.3 

1.36 

5 

7  54.2 

256  17.59 

+15  44    4.6 

2.0 

21.2 

1.57 

20 

5  4.2 

3   7  6.79 

+164223.2 

1.7 

18.3 

1.35 

6 

7  50.2 

2  5614.08 

15  44   7.5 

2.0 

21.2 

1.56 

21 

5  0.8 

3   7  37.48 

16  44  42.6 

1.7 

18.2'  1.35 

7 

7  46.2 

2  5611.40 

15  44  14.0 

2.0 

21.1 

1.56 

22 

4  57.4 

3   8   8.77 

16  47   4.0 

1.7 

18  1 

1.34 

8 

7  42.3 

2  56   9.54 

15  44  24.0 

2.0 

21.0 

1.55 

23 

4  54.0 

3   8  40.65 

16  4927.3 

1.7 

18.1 

1.34 

9 

7  38.3 

2  56   8.50 

15  44  37.6 

2.0 

21.0 

1.54 

24 

4  50.6 

3  913.12 

16  5152.5 

1.7 

18.0 

1.33 

10 

7  34.4 

2  56  8.28 

+1544  54.7 

2.0 

20.9 

1.54 

25 

4  47.2 

3  9  46.17 

+1654  19.5 

1.7 

18.0 

1.33 

11 

7  30.5 

256   8.87 

1545  15.3 

1.9 

20.8 

1.53 

26 

4  43.8 

3  10  19.79 

1656  48.3 

1.7 

17.9f1.33 

12 

7  26.6 

2  5610.29 

154539.5 

1.9 

20.8 

1.53 

27 

4  40.4 

310  53.96 

16  59  18.7 

1.7 

17.9 

1.32 

13 

722.7 

2  56  12.53 

15  46   7.2 

1.9 

20.7 

1.52 

28 

4  37.0 

31128.69 

+17    1  50.8 

1.7 

17.9 

1.32 

14 

7  18.8 

2  5615.59 

15  4638.5 

1.9 

20.6 

1.52 

15 

714.9 

2  56  19.47 

+15  4713.2 

1.9 

20.6 

1.51 

16 

711. 1 

2  56  24.16 

154751.5 

1.9 

20.5 

1.51 

Sept.  l 

19  5.1 

5  51  15.21 

+22  57  55.5 

1.7 

17.8 

1.36 

17 

7   7.2 

2  56  29.66 

1548  33.1 

1.9 

20.4 

1.50 

2 

19   1.8 

5  51  50.29 

22  58   4.2 

1.7 

17.8 

1.37 

18 

7   3.4 

2  56  35.98 

1549  18.2 

1.9 

20.4 

1.50 

3 

18  58.4 

55224.78 

225812.3 

1.7 

17.8  1.37 

19 

6  59.6 

25643.11 

15  50   6.7 

1.9 

20.3 

1.49 

4 

18  55.1 

5  52  58.69 

22  56  19.7 

1.7 

17.9  1.37 

20 

6  55.8 

2  56  51.06 

+15  50  58.6 

1.9 

20.2 

1.49 

5 

1851.7 

5  53  32.00 

+22  58  26.6 

1.7 

17.9  1.38 

21 

6  52.0 

2  56  59.80 

15  5153.8 

1.9 

20.2 

1.49 

6 

1848.3 

554    4.71 

22  58  33.0 

1.7 

17.9]  1.38 

22 

6  48.2 

2  57   9.35 

15  52  52.4 

1.9 

20.1 

1.48 

7 

18  44.9 

5  54  36.80 

22  58  38.9 

1.7 

16.01  1.38 

23 

6  44.4 

25719.69 

15  53  54.3 

1.9 

20.0 

1.48 

8  1841.5 

5  55  8.26 

22  58  44.3 

1.7 

18.0 

1.39 

24 

6  40.7 

2  57  30.81 

15  54  59.6 

1.9 

20.0 

1.47 

9 

18  38.1 

5  55  39.09 

22  58  49.2 

1.7 

18.1 

1.39 

25 

6  37.0 

2  57  42.71 

+1556  8.0 

1.9 

19.9 

1.47 

10 

1834.7 

556  9.28 

+22  58  53.7 

1.7 

18.1 

1.40 

26 

6  33.3 

2  57  55.41 

15  57  19.6 

1.9 

19.8 

1.46 

11 

1831.3 

5  56  38.83 

22  58  57.8 

1.7 

18.2 

1.40 

27 

6  29.6 

258   8.87 

15  58  34.4 

1.9 

19.8 

1.45 

12 

1827.8 

557   7.71 

2259    1.5 

1.7 

18.3 

1.41 

28 

6  25.9 

2  58  23.09 

15  59  52.3 

1.8 

19.7 

1.45 

13 

1824.3 

5  57  35.92 

2259   4.8 

1.7 

18.3 

1.41 

29 

6  22.2 

258  38.07 

16    1  13.3 

1.8 

19.6 

1.44 

i 

14 

18  20.8 

5  58  3.45 

22  59   7.7 

1.7 

18.4 

1.42 

30 

6  18.5 

2  58  53.80 

+16  237.2 

1.8 

19.6 

1 

1.44 

15 

18  17.3 

5  5830.31 

+22  59  10.4 

1.7 

18.5 

1.42 

31 

6  14.8 

2  5910.28 

16   4   4.1 

1.8 

19.5 

1.43 

16  1813.8 

5  58  56.48 

2259  12.7 

1.7 

18.5 

1.43 

Feb.  l 

6  11.2 

2  59  27.50 

16   6  34.0 

1.8 

19.4 

1.43 

17 

18  10.3 

5  59  21.96 

2259  14.6 

1.7 

18.6 

1.43 

2 

6   7.6 

2  59  45.45 

16  7  6.8 

1.8 

19.4 

1.43 

18  18  6.8 

5  59  46.73 

22  5916.7 

1.8 

18.7 

1.44 

3 

6   4.0 

3  0   4.12 

16  842.5 

1.8 

19.3 

1.42 

19  18   3.3 

6  010.79 

225918.4 

1.8 

18.7 

1.44 

4 

6  0.4 

3   023.52 

+161020.9 

1.8 

19.2 

1.42 

20 

17  59.7 

6  034.13 

+225919.6 

1.8 

18.8 

1.45 

5 

556.8 

3  0  43.63 

16  12  2.1 

1.8 

19.2 

1.42 

21 

17  56.1 

6   056.74 

22  5921.0 

1.8 

18.9 

1.45 

6 

553.2 

3    1    4.44 

1613  46.1 

1.8 

19.1 

1.41 

22  17  52.6 

6   1  18.63 

22  59  22.0 

1.8 

18.9 

1.45 

7 

5  49.6 

3    125.96 

16  1532.7 

1.8 

19.0 

1.41 

23  17  49.0 

6    1  39.78 

22  59  22.8 

1.8 

19.0 

1.46 

8 

5  46.0 

3   148.16 

161721.9 

1.8 

19.0 

1.40 

24 

17  45.4 

6   2  0.19 

22  59  23.6 

1.8 

19.0 

1.46 

9 

5  42.5 

3  2  11.06'+ 16  19  13.8 

1.8 

18.9 

1.40 

25 

1741.8 

6  219.86 

+22  5924.2 

1.8 

19.1 

1.47 

10 

5  39.0 

3  234.65    1621    8.3 

1.8 

18.8 

1.39 

26  1738.2 

6  238.77 

225924.7 

1.8 

19.1 

1.47 

11 

5  35.5 

3  25^.92,   1623  5.4 

1.8 

18.8 

1.39 

27 

17  34.6 

6  2  56.90 

225925.1 

1.8 

19.2 

1.48 

12 

5  32.0 

3  3  23.86    1625  4.8 

1.8 

18.7 

1.38 

28 

17  30.9 

6   314.31 

22  59  25.5 

1.8 

19.2 

1.48 

13 

528.5 

3   3  49.47J    1627  6.7 

I 

1.8 

18.6 

1.38 

29 

17  27.2 

6  3  30.91 

22  5925.7 

1.8 

19.3 

1.49 

14 

5  25.0 

3   415.74+1629  10.9 

1.8 

18.6 

1.38 

30 

1723.6 

6   3  46.75 

+22  59  25.9 

1.8 

19.3 

1.49 

15 

521.5 

3   4  42.66 

+16  31  17.4 

1.8 

18.5 

1.37 

31 

1719.9 

.   6   4    1.78 

+22  59  26.2 

1.8 

19.3 

1.50 
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FOR  TRANSIT  AT  WASHINGTON. 


Bate. 


Mean 

Time 

of 

Transit. 


Oct.  ] 
2 
3 
4 
5 

6 
7 

8 

9 

10 

II 
12 
13 
14 
15 

16 
17 

18 
19 
20 

21 
22 
23 
24 

25 

26 
27 
28 
29 
30 

31 

Nov.  l 

2 
3 
4 

5 
6 


Apparent 

B.Asceusion 

at 

Transit. 


h    m 
17  19.9 

17  16.2 

17  12.5 

17  8.8 
17   5.1 

17  1.3 
1657.5 
1653.7 
1649.9 
1646.1 

1642.3 
1638.5 
1634.7 
1630.8 
16  26.9 

1623.0 
1619.1 
16  15.2 
1611.2 
16   7.3 

16  3.3 
1559.3 
1555.3 
155I.3J 
15  47.3' 

1543.3 
1539.2 
15  35.2 
1531.1 
1527.0 

1522.9 
15  18.8 
1514.7 
15  10.6 
15   6.4 

15   2.2; 

14  58.0 j 

14  53.8 

8, 14  49.6' 

14  45.4 


10 
II 
12 
13, 


14  41.2 
14  36.9 
14  32.6 
14  28.3 


14l  14  24.0 

I 

16;  14  19.7 
16  14  15.4! 


IT 
6 

6 

6 

6 

6 

6 
6 
6 
6 
6 

6 
6 
6 
6 
6 

6 
6 
6 
6 
6 


6 
6 
6 
6 
6 

6 
6 
6 
6 
6 

6 
6 
6 
6 
6 

6 
6 
6 
6 

6 

6 
6 


Apparent 

Declination 

at 

Transit 


m    b 
4    1.78 

4  16.00 

4  29.42 

4  42.03 

4  53.83 

5  4.81 
5  14.95 
5  24.27 
5  32.74 
540.37 

547.14 

5  53.05 
558.11 

6  2.31 
6   5.64 

6  8.11 
6  9.72 
6  10.46 
610.33 
6  9.34 


6  6  4.73 

6  6    1.14 

6  5  56.68 

6  5  51.36 


+22  59  26.2 
22  59  26.5 
22  59  2(5.9 
225927.4 
225927.8 

+22  59  28.4 
22  5929.1 
22  5929.9 
22  59  30.8 
22  5931.9 

+22  59  33. 1 
22  59  34.4 
22  59  35.8 
22  59  37.5 
22  59  39.4 

+2259  41.3 
225943.5 

22  59  45.8 
225948.3 
2259  51.0 


Polar 
Hor.  Semi 
Par.  dlam. 


6  6  7.47+225953.8 


5  45.171+23 
538.11 
5  30.19 
521.42 
5  11.80 


22  59  56  9 

23  0  0.2 
23  0  3.8 
23  0   7.4 


011.1 
23  015.0 
23  019.2 
23  023.5 
23   0  27.9 


5  1.30+23 
4  49.97  23 
4  37.78  23 
4  24.75  23 
4  10.881  23 


j 


356 
3  40.67 
324.31 
3  7.15 
2  49.20 


2  30.46  +23 
2  10.93 
150.64 
1  29.59i 
I    7.81 


0  45.31 
0  22. 


+23 
23 
23 
23 
23 


23 
23 
23 
23 


0  32.O 
0  37.3 
042.2 
0  47.2 
0  52.3 

0  57.5 

1  2.8 
1  8.2 
1  13.6 
I  19.0 

124.5 
130.0 
135.6 
141.1 
146.6 


a 


a 


.8  19  3 

.8  19.4 

.8  19.5 

.8,  19.5J 

.8  19.6 

I 
9  19.7 

.9  19.7 

.9  19.8 

.9^  19.9 

.9*  19.9 

.9  20.0 
.9]  20.1 
.9  20.1 
.9, 20.2 
.9  20.3 


.9'  20.3 
.9'  20.4 
.9  20.5] 
9|  20.5 
.9  20.6 


20.6 
20.7 


.9 
9 

.9.  20.7 
2.0  20.8 


+23    151.9 
08i+23    I  57.0 


2.0 

2.0 
2.0 
2.0 
2.0 
2.0 

2.0 
2.0 
2.0 
2.0 
2.0 

2.0 
2.0 
2.0 
2.0 
2.0 

2.0 
2.1 
2.1 
2.1 
2.1 

2.1 
2.1 


20.6 

20.9 
21.0 
21.0 
21.1 
21.2 

21.2 
21.3 
21.4 
21.4 
21.5 

21.5 
21.6 
21.6 
21.7 
21.7 

21.8 
21.8 
21.9 
21.9 
22.0 

22.0 
22.1 


8T.of 
Rem 

Pass. 
Mer. 

~s 
.50 

.50 

.50 

.51 

.51 

.52 
.52 
.53 
.53 
.54 

.54 
.55 
.55 
.56 
.56 

.57 
.67 

.00 

.»JO 

.59 

.59 
.59 
.60 
.60 
.60 

.61 
.61 
.62 
.62 
.63 

.63 
.64 
.64 
.65 
.65 

.66 
.66 
.67 
.67 
.67 

.68 
.68 
.68 
.69 
.69 

69 
.70 


Date. 


Nov.  16 


Mean 

Time 

of 

Transit. 


h    m 
14  15.4 


Apparent   |   Apparent 
R.  Ascension ,  Dt»cl  I  nation 


at 
Transit. 


17  14  11.1 

18  14   6.8 

19  14   2.4 

20  13  58.0 


21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

Dec.  1 
2 
3 
4 


6 

7 

8 

9 

10 

11 
12 
13 
14 
15 


1353.7 
1349.3 
1344.9 
13  40.5 
13361 

13  31  / 

13  27.2 
1322.7 
1318.3 
1313.9 

13  9.4 
13  4.9 
13  0.4 
1255.9 
1251.4 

12  46.9 
1242.4 
1237.9 
12  33.4 
1228.9 

1224.4 
12  19.9 
12  15.4 
12  10.9 
12  6.4 


16  12    1.9 
17J1157.4 

18  1152.8 

19  1148.2 
20,  1 1  43.7 


21;  II  39.2 

22  1 1  34.7 

23  1 1  30.2 
24|  1 1  25.7 
25  1121.2 


26  U  16.7 
27|  II  12.2 

28  11    7.7 

29  11    3.2 

30  1068.7 
I 

31  10  54.2 

32  10  49.7 


at 
Transit 


k  m    s  o 

6  0  22.08+23 

5  59  58.17,  23 

5  59  33.58   23 

5  59  8.32  23 

55842.41;  23 

5  58  I5.88.+23 


5  57  48.74 
5  57  20.91* 


5  56  52.68    23 


5  56  23,80 

5  55  54.41 
5  5524.45 
5  54  54.02 
5  5*1  23.09 
5  53  51.71 


23 
23 


23 


1  57.0 

2  2.1 
2  7.1 
211.9 
2  16.5 

220.9 
225.2 
229.2 
233.1 
236.7 


+23  240.0 

23  243.1 

23  2  45.9 

23  248.4: 

23  2  50.5 


5  5319.88+23   252.2 


5  52  47.65 
5  52  15.03 
5  5142.04 
5  51    8.69 

5  50  35.01 
5  50  1.05 
5  49  26.83 
5  48  52.35 
5  4817.67 


23  253.6 

23  254.8 

23  255.5 

23  2  55.8 


+23 
23 
23 
23 
23 


2  55.7 
2  55.2) 
2  54.3 
2  53.0 
251.2 


5  47  42.80+23 
547   7.78 
5  46  32.62 
5  45  57.36 
5  45  22.03 


5  44  46 
544  11.27 
5  43  35.90 
5  43   0.56 
5  42  25.28 


54150.10 
5  41  15.02 
5  40  40.09 
5  40  5.33 
5  39  30.78 


2  49.1 
23  246.5 
23  2  43.4 
23  2  39.9 
23   235.9 


661+23  231.7 
23  2  27.0 
23  221.9 
23  216.5 
23  210.6 


+23 

23 
23 
23 
23 


2  4.4 

157.9 
151.0 
143.8 
136.3 


5  38  56.45+23  128.6 

538  22.33   23  120.5 

5  37  48.49   23  1  12.2 

5  37  14.93    23  1    3.5 

53641.701  23  0  54.6 

5  36   8.81  +23  0  45.7 
5  35  36.28+23   0  36.6 


Hor. 
Par. 


2. 
2. 
2. 
2. 
2. 

2. 
2. 
2. 
2. 
2. 

2. 
2. 
2. 
2. 
2. 

2. 
2. 
2. 
2. 
2. 

2. 
2. 
2. 
2. 
2. 

2. 
2. 
2. 
2. 
2. 

2. 
2. 
2. 
2. 
2. 

2. 
2. 
2. 
2. 
2. 

2. 
2. 

2. 
2. 
2. 

2. 
2. 


Polar 

Semi 

dlam 


n 


22.1 
22.l! 


8.T.of 
Sem  > 
Pass.! 

Mer. 


!  *J 


22.2; 
22.2) 
22.2 

22.3 
22.3 
22.3 
22.4 
22.4 


22.4 


!22.5 
22.5 
22.5 
22.6 

22.6 
22.6 
22.6 
226 
22.6 

22.7 
22.7 
22.7 
22.7 
22.7 

22.7 
22.8 
22.8 
22.8 
22.8 

22.6 
22.8 
22.8 
22.8 

22.8 

22.8 

22.7J 
22.7! 
22.7 
22.7 

22.7 
22.6 
22.6 
22.6 
22.6 

22.6 
22.6 


a 

.70 
.70 
.70 
1.71 
.71 

.71 
.72 
.72 
.72 
.73 

.73 

.73 

74 

.74 

1.74 

.74 
.74 
.74 
.75 
.75 

1.75 

.75 

1.75 

.75 

.75 

.75 
.76 
.76 
.76 
.76 

.76 
.76 
.7ft 
1.75 
.75 

.75 
.75 
.75 
.75 
.75 

.75 
.75- 
.75 

.74* 
.74 

.74* 
.74 
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FOR  TRANSIT  AT  WASHINGTON. 

Ditto. 

Mean 

Time 

of 

Transit. 

Apparent 

R.  Ascension 

at 

Transit 

Apparent 

DeoLl  nation 

at 

Transit. 

Hor. 
Par. 

Polar 

Semi 

diam. 

S.T.of 
Sem. 
Pass. 
Her. 

8 

0.65 

Date. 

Mean 

Time 

of 

Transit 

Apparent 

R.  Ascension 

at 

Traneit. 

Apparent 

Declination 

at 

Transit 

Hor. 
Par. 

// 
0.9 

l8.T.of 
Polar,  Sena. 
Semi-!  I'aas. 
diam.  lfter. 

™  ~~»       | 
8.2  0.60 

Jan.  0 

h    in 
7  34.2 

h  in     s 
21629.16 

O       1       II 

+11    3    I.I 

10 

8.9 

Feb.  15 

h    m 
4  38.5 

h  m     8 
22138.30 

O        1        II 

+114312.2 

1 

7  30.2 

21626.46 

11    3   5.8 

1.0 

8.9 

0.65 

16 

4  34.8 

221  54.23 

1 1  44  48.7 

0.9 

8.2.  0.60 

2 

7  26.3 

2  1624.19 

11    3  12.7 

1.0 

8.9 

0.65 

17 

431.1 

222  10.50 

1 1  46  26.7 

0.9 

8.2*  0.60 

3 

722.3 

21622.34 

11    321.8 

1.0 

8.9 

0.65 

18 

4  27.5 

22227.12 

1148  6.2 

0.9 

8.2  0.60 

4 

7  18.3 

21620.92 

11    3  33.1 

1.0 

8.9 

0.65 

19 

4  23.8 

22244.07 

1 1  49  47.2 

0.9 

8.2  0.60 

5 

7  14.4 

21619.93 

+11    3  46.7 

1.0 

8.8 

0.64 

20 

4  20.2 

223    1.36 

+115129.6 

0.9 

8.2  0.59 

6 

7  10.4 

21619.36 

11    4   2.5 

10 

8.8 

0.64 

21 

416.G 

22318.99 

115313.5 

0.9 

8.2  0.59 

7 

7   6.5 

21619.22 

11    4  20.5 

1.0 

8.8 

0.64 

22 

4  12.9 

2  23  36.94 

1 1  54  58.7 

0.9 

8  2  0.59 

8 

7   2.6 

21619.50 

11    4  40.7 

1.0 

88 

0.64 

23 

4   9.3 

22355.22 

1 1  56  45.3 

0.9 

8.1 

0.59 

9 

6  58.7 

21620.21 

11    5   3.2 

1.0 

8.6 

0.64 

24 

4   5.7 

224  13.81 

1 1  58  33.3 

0.9 

8.1 

0.59 

10 

6  54.8 

21621.34 

+11    528.0 

1.0 

8.8 

0.64 

25 

4   2.0 

2  24  32.72 

+12  022.5 

0.9 

8.1 

0.59 

II 

6  50.8 

21622.90 

11    554.9 

1.0 

8.8 

0.64 

26 

3  58.4 

224  51.94 

12  213.0 

0.9 

8.1 

0.59 

12 

6  46.9 

21624.89 

11    624.1 

1.0 

8.7 

0.64 

27 

354.8 

22511.46 

12  4  4.7 

0.9 

8.1 

0.59 

13 

643.1 

21627.31 

11    6  55.5 

1.0 

8.7 

0.64 

28 

3  51.2 

2  25  31 .29 

+12  557.7 

0.9 

6.1 

0.58 

14 

6  39.2 

21630.16 

11    729.2 

1.0 

8.7 

0.64 

15 

635.3 

21633.44 

+11    8   5.0 

1.0 

8.7 

0.63 

16 

631.4 

216  37.15 

11    8  43.0 

1.0 

8.7 

0.63 

Sept.  1 

16  51.8 

3  37  33.46 

+17  5  3.9 

1.0 

8.8 

0.66 

17 

6  27.6 

21641.29 

11    923.1 

1.0 

8.7 

0.63 

2 

16  47.9 

3  37  35.89 

17  4  59.9 

1.0 

8.9 

066 

18 

6  23.7 

216  45.85 

11  10   5.4 

1.0 

8.7 

0.63 

3 

16  44  0 

3  37  37.89 

17   4  54.4 

1.0 

8.9 

0.66 

19 

6  19.9 

216  50.84 

11  10  49.8 

1.0 

8.6 

0.63 

4 

1640.1 

3  37  39.45 

17  4  47.5 

1.0 

8.9 

0.6G 

20 

616.0 

21656.26 

+111136.4 

1.0 

8.6 

0.63 

5 

16  36.1 

3  37  40.57 

+17  4  39.1 

1.0 

8.9 

0.66 

21 

6  12.2 

217  2.10 

111225.1 

1.0 

8.6 

0.63 

6 

16  32.2 

3  3741.25 

17   429.2 

1.0 

8.9 

0.66 

22 

6   8.3 

217  8.36 

11  1315.9 

1.0 

8.6 

0.63 

7 

1628.3 

33741.50 

17  4  17.9 

1.0 

8.9 

0.66 

23 

6   4.5 

21715.04 

1114   8.8 

1.0 

8.6 

0.62 

8 

1624.4 

3  37  41.30 

17   4   5.1 

1.0 

8.9 

0.66 

24 

6   0.7 

21722.14 

11  15  3.8 

1.0 

8.6 

0.62 

9 

1620.4 

3  37  40.66 

17   350.9 

1.0 

9.0 

0.67 

25 

5  56.9 

21729.65 

+11  16  0.8 

1.0 

8.5 

0.62 

10 

16  16.5 

3  37  39.58 

+17  3  35.2 

1.0 

9.0 

0.67 

26 

5  53.1 

21737.58 

11  16  59.8 

1.0 

8.5 

0.62 

11 

16  12.5 

3  37  38.06 

17  318,1 

1.0 

9.0 

0.67 

27 

5  49.3 

217  45.91 

11  18  0.8 

1.0 

8.5 

0.62 

12 

16  8.5 

3  37  36.10 

17  2  59.6 

1.0 

9.0 

0.67 

28 

5  45.5 

2  17  54.65 

11  19   3.8 

1.0 

6.5 

0.62 

13 

16   4.6 

3  37  33.70 

17  2  30.7 

1.0 

9.0 

0.67 

29 

541.7 

218  3.79 

1120   8.8 

1.0 

8.5 

0.62 

14 

16  0.6 

3  37  30.87 

17  218.4 

1.0 

9.0 

0.67 

30 

538.0 

2  18  13.34 

+1121  15.7 

1.0 

8.5 

0.62 

15 

15  56.6 

3  37  27.60 

+17   155.7 

1.0 

9.0 

0.67 

31 

534.2 

21823.28 

112224.5 

1.0 

8.5 

0.62 

16 

15  52.6 

3  37  23.90 

17    131.5 

1.0 

9.1 

0.67 

Feb.  l 

530.4 

2 18  33.62 

1 1  23  35.2 

1.0 

8.4 

0.62 

17 

1548.6 

3  3719.76 

17   1    5.9 

1.0 

9.1 

0.67 

2 

526.7 

21844.35 

1 1  24  47.8 

1.0 

6.4 

0.61 

18 

1544.6 

3  3715.19 

17   0  38.9 

1.0 

9.1 

0.68 

3 

522.9 

218  55.47 

1126  2  3 

1.0 

8.4 

0.61 

19 

1540.6 

3  37  10.20 

17   010.5 

1.0 

9.1 

0.68 

4 

519.2 

219  6.98 

+112718.6 

1.0 

8.4 

0.61 

20 

1536.6 

3  37  4.78 

+16  59  40.8 

1.0 

9.1 

0.68 

5 

515.5 

219  18.87 

112836.7 

1.0 

8.4 

0.61 

21 

15  32.5 

3  36  58.94 

16  59  9.8 

1.0 

9.1 

0.68 

6 

5  11.7 

21931.14 

1129  56.6 

1.0 

8.4 

0.61 

22 

1528.5 

3  36  52.68 

1658  37.5 

1.0 

9.1 

0.68, 

7 

5  8.0 

219  43.79 

1131  18.2 

0.9 

8.4 

0.61 

23 

1524.5 

3  36  46.01 

16  58  3.9 

1.0 

9.2 

0.68 

8 

5  4.3 

21956.82 

113241.6 

0.9 

8.3 

0.61 

24 

1520.4 

3  36  38.93 

16  57  29.0 

1.0 

9.2 

0.68 

9 

5   0.6 

22010.22 

+1134   6.7 

0.9 

8.3 

0.61 

25 

1516.4 

3  3631.44 

+16  56  52.8 

1.0 

9.2 

0.68 

10 

4  56.9 

22023.99 

1 1  35  33.5 

0.9 

8.3 

0.60 

26 

15  12.3 

3  36  23.54 

165615.3 

1.0 

9.2 

0.68 

11 

4  53.2 

220  38.13 

1137  2.0 

0.9 

8.3 

0.60 

27 

15   8.2 

3  36  15.24 

16  5536.6 

1.0 

9.2 

0.G9 

12 

4  49.5 

2  20  52.63 

113832.1 

0.9 

8.3 

0.60 

28 

15  4.1 

3  36  6.54 

16  54  56.6 

1.0 

9.2 

0.69 

13 

4  45.8 

221    7.50 

1140   3.9 

0.9 

8.3 

0.60 

29 

15  0.1 

3  35  57.44 

165415.4 

1.0 

9.2 

0.69 

14 

4  42.1 

22122.72 

+1141  37.3 

0.9 

8.3 

0.60 

30 

14  56.0 

3  35  47.95 

+16  53  32.9 

1.0 

9.3 

0.69 

15 

4  38.5 

22138.30 

+114312.2 

0.9 

8.2 

0.60 

31 

14  51.9 

3  35  38.07 

+16  52  49.3 

1.0    9.3 

0.69 
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FOR  TRANSIT  AT  WASHINGTON. 

Date. 

Moan 

Time 

of 

Transit. 

Apparent 

B.  Ascension 

at 

Transit. 

Apparent 

Declination 

at 

Transit. 

Hor. 
Par. 

// 
1.0 

Polar 
Semi- 
diam. 

it 
9.3 

8.T.of 

Sem. 

"Paw*. 

Mer. 

Date. 

Mean 

Time 

of 

Transit. 

Apparent 

R.  Ascension 

tit 

Transit. 

Apparent 

Declination 

at 

Transit. 

Hor. 
Par. 

Polar 
Semi- 
diain. 

S.T.of 
Sem 

PftPB. 

Mer. 

8 

0.71 

Oct    | 

h    m 
14  51.9 

h   m     a 
3  35  38.07 

+16  52  49.3 

8 

0.69 

Nov.  16 

h    m 
1 1  38.4 

h   m     a           0     1     a 
323   0.74+16   4  47.7 

I.I,    9.6 

2 

14  47.8 

3.35  27.80 

J652   4.4 

1.0    9.3J0.69 

17 

J 1  34.U 

3  2241.09    16   3  38.2 

I.I     9.6  0.71 

3 

14  43.7 

3  3517.15 

1651  18.4 

1.1'   9.3,0.69 

18;  1 1  29.9 

3  2221.47 

16   229.1 

1.1     9.6  0.71 

1 

4 

14  39.5 

3  35   6.13 

16  5031.2 

9.3(  0.69 

19 

1125.7 

322    1.90 

16    1  20.3 

l,l|    9.6j0.71 

5 

14  35.4 

3  34  54.73 

16  49  42.9 

9.3  0.69 

20 

1121.4 

3  21  42.39 

16   0  12.0 

9  6  0.71 

6 

1431.3 

3  34  42  97 

+164853.5 

9.3  0.70 

21 

11  17.1 

32122.95  +  1559  4.1 

l.Jj   9.6  0.71 

7 

14  27.2 

3  34  30.85 

1648   3.0 

9.4  0.70 

22 

1 1  12.9 

321    3.58    1 5  57  f  6.7 

m         .a 

9.6,0.71 

8 

14  23.0 

3  34  18.37 

1647  11.4 

9.41  0.70 

23 

1)    8.6 

320  44.30 

1556  49.9 

9.610.71 

9 

14  18.9 

3  34   5.54 

1646  18.8 

9.4:  0.70 

24 

11    4.4 

3  20  25.12 

1555  43.6 

1.1!   9.6J0.7I 

10 

1414.7 

3  33  52.37 

16  45  25.2 

9.4  0.70 

25 

11    0.1 

320   606 

15  54  38.0 

1.1     9.6  0.71 

11 

14  10.6 

333  38.86 

+16  44  30.5 

9.4 

0.70 

26 

10  55.9 

3  1947.11+1553  33.0 

9.6  0.71 

12 

14   6.4 

3  33  25.02 

1643  34.9 

1.1 

0.4  0.70 

27 

10  51.6 

31928.29 

16  62  28.7 

9.6;  0.71 

13 

14   2.3 

3  33  10.86 

1642  38.3 

9.4,  0.70 

28 

10  47.4 

319   9.61 

155125.1 

9.6.0.71 

14 

13  58.1 

3  32  56.39 

164140.8 

9.4  0.70 

29 

1043.2 

31851.08 

155022.3 

9.6 

0.71 

15 

1353.9 

3324L61 

16  40  42.4 

9.4 

0.70 

30 

10  38.9 

31832.71 

15  49  20.3 

9.5 

0.71 

16 

1349.7 

3  32  26.53 

+1639  43.1 

9.4  0.70 

1 

Dee.  1 

10347 

3  1814.51 

+154819.2 

9.6 

0.71 

17 

1345.5 

33211.17 

16  38  43.0 

9.5|  0.70 

2 

10305 

3  17  56.49 

15  4719.0 

9.5 

0.71 

18 

1341.3 

3  3155  52 

16  37  42.0 

9.5!  0.70 

3 

1026.2 

317  38.66 

15  4619.7 

• 

9.5 

0.71 

19 

13  37.1 

3  3139.60 

16  36  40.3 

9.5J  0.70 

4 

10220 

31721.03 

164521.4 

1.11    9.5 

0.71 

20 

1332.9 

3  31  23.42 

1635  37.8 

9.5  0.70 

5 

10  17.8 

317  3.61 

15  44  24.1 

9.5 

0  70 

21 

1328.7 

3  31    6.98 

+16  34  34.6 

9.5  0.71 

1 

6 

10  13.6 

3  16  46.41 

+154327.8 

9.5 

0.70 

22 

1324.5 

3  30  50.30 

16  33  30.7 

9.5,0.71 

7 

10   9.4 

316  29.44 

1542  32.6 

1.1 

9.5  0.70 

23 

1320.3 

3  30  33.38 

1632  26.2 

9.5  0.71 

6 

10   5.1 

3  16  12.7J 

154138.6 

1.1|   9.5  0.70 

24 

13  16.1 

3  3016.23 

16  3121.0 

9.5|  0.71 

9 

10   0.9 

3  1556.23 

15  40  45.7 

1.1,    9.5  0.70 

25 

1311.9 

3  29  58.86 

163015.2 

9.5 

0.71 

10 

956.7 

3  15  40.02 

1539  54.1 

1.1    9.5 

0.70 

26 

13   7.7 

32941.28 

+1629   8.8 

9.5 

0.71 

11 

9  52.5 

31524.08 

+15  39  3.7 

9.5 

0.70 

27 

13   3.4 

3  29  23.50 

1628    1.9 

9.5*0.71 

12 

9  48.3 

3  15   8.41 

15  38  14.5 

9.4 

0.70 

28 

1259.2 

3  29   5.52 

16  2654.5 

9.5  0.71 

13 

9  44.2 

3  14  53.03 

15  37  26.6 

9.4 

0.70 

29 

12  55.0 

3  28  47.36 

16  25  46  6 

9.5  0.71 

14 

9  40.0 

3  14  37.95 

1536  40.1 

9.4 

0.70 

30 

1250.7 

3  28  29.03 

1624  38.3 

9.6  0.71 

15 

9  35.8 

314  23.18 

15  3554.9 

9.4 

0.70 

31 

1246.5 

■  3  28  10.53 

+1623  29.6 

9.6  0.71 

16 

9  31.6 

314   8.71 

+1535  11.1 

II 

9.4 

0.70 

Nov.  | 

12  42.3 

327  51.88 

162220.6 

9.6  0.71 

17 

9  27.5 

313  54.56 

1534  28.7 

9.4 

0.70 

2 

1238.0 

3  27  33.06 

1621  11.2 

9.6  0.71 

18 

923.3 

3  13  40.73 

1533  47.7 

9.4 

0.70 

3 

12  33.8 

3  27  14.15 

16  20    1.5 

*  * 

9.6  0.71 

19 

9  19.1 

3  13  27.24    15  33   8.2 

9.4 

0.70 

4 

1229.5 

326  55.10 

16  1851.6 

9.6  0.71 

1 

20 

9  15.0 

3  13  14.08 

15  3230.3 

9.4 

0.69 

5 

1225.3 

3  26  35.93 

+161741.5 

9.6  0.71 

21 

910.8 

3  13    1.27 

+15  3153.9 

9.4 

0.69 

6 

1221.0 

3  26  16.65 

161631.1 

9.61  0.71 

22 

9   6.7 

3  1248.81 

15  31  19.0 

9.4 

0.69 

7 

12  16.8 

3  25  57.27 

1615  20.6 

9.6  0.71 

22 

9   2.6 

3  1236.71 

15  30  45.7 

9.3j  0.69 

8 

12  12.5 

3  25  37.81 

16  14  100 

9.6  0.71 

24 

8  58.5 

3  12  24.97 

1530  14.0 

9.3|  0.69 

9 

12   8.2 

3  2518.29 

1612  59.4 

9.6  0.71 

25 

8  54.3 

31213.60 

1529  43.9 

9.3 

0.69 

10 

12   4.0 

3  24  58.72 

+161148.9 

9.6  0.71 

26 

8  50.2 

312  2.61 

+15  29  15.5 

1.0 

9.3 

0.69 

11 

1 1  59.7 

3  24  39.11 

1610  38  4 

9.6  0.71 

27 

8  46.1 

31151.99 

1528  48.7 

1.0 

9.3 

0.69 

12 

1 1  55.5 

3  24  19.46 

16   9  27.9 

9.6  0.71 

28 

8  42.0 

31141.76 

1528  23.6 

1.0 

9.3 

0.69 

13 

1151.2 

3  23  59.78 

16   817.6 

i  f 

9.6  0.71 

29 

8  37.9 

31131.91 

15  28   0.2 

1.0 

9.3 

0.68 

14 

1 1  47.0 

3  23  40.09 

16   7   7.4 

9.6  0.71 

1 

30 

8  33.8 

311  22.46 

15  27  38.5 

1.0 

9.2 

0.68 

15 

1 1  42.7 

3  23  20.4 1 

+16   5  57.4 

1 
9.6  0.71 

31 

829.7 

3  11  13.41 

+1527  18.5 

1.0 

9.2 

0.68 

16 

1138.4 

3  23   0.74 

+16   4  47.7 

9.6  0.71 

32 

825.6 

3  11    4.77 

+1527   0.3 

1 

1.0 

9.2 

0.68 

1 
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FOR  TRANSIT  AT  WASHINGTON. 

Date. 

Mean 

Time 

of 

Transit. 

Apparent 

R.  Ascension 

at 

Transit. 

Apparent 

■Deounation 

at 

Transit. 

Hot. 
Par. 

n 
0.5 

Semi 
dkun. 

1.9 

8.T.of 
8em. 
Pass. 
Mer. 

Bate. 

Mean 

Time 

of 

Transit 

Apparent 

R.  Aftcension 

at 

Transit. 

Apparent 

Declination 

at 

Transit. 

Hor. 
Par. 

0.5 

Bsmi> 
diam. 

« 
1.9 

8.T.J 
Seta 
Pass. 
Mer. 

a 
0.13 

Jan.  0 

h    m 
16  35.3 

h  m     8 
1119   5.09 

Q       1       II 

+  51546.8 

8 

0.13 

Feb.15 

h    m 
1330.1 

h  m     s 
11  14  40.10 

O       I       II 

+  54522.0 

1 

16  31.4 

1119   3.27 

516   1.1 

0.5 

1.9 

0.13 

16 

1326.0 

1114  31.17 

54619.4 

0.5 

1.9' 0.13 

2 

1627.4 

11  19    1.26 

5 16  16.6 

0.5 

1.9 

0.13 

17 

1321.9 

111422.17 

54717.4 

0.5 

1.9  0.13 

3 

16  23.4 

111859.04 

5  16  33.4 

0.5 

1.9 

0.13 

18 

13  17.8 

111413.10 

54815.7 

0.5 

1.9  0.13 

4 

1619.4 

111856.62 

516  51.5 

0.5 

1.9 

0.13 

19 

13  13.7 

1114   3.96 

54914.3 

0.5 

1.9  0.13 

5 

16  15.5 

111854.01 

+  5  17  10.8 

0.5 

1.9 

0.13 

20 

13  9.7 

11  1354.74 

+  55013.4 

0.5 

1.9 

0.13 

6 

1611.5 

11  1851.19 

517  31.3 

0.5 

1.9 

0.13 

21 

13   5.6 

II  1345.47 

551  12.8 

0.6 

1.9 

0.13 

7 

16   7.5 

11  1848.18 

517  53.0 

0.5 

1.9 

0.13 

22 

13    1.5 

111336.14 

55212.4 

0.5 

1.9 

0.13 

8 

16   3.5 

11  1844.97 

5  18  16.0 

0.5 

1.9 

0.13 

23 

1257.4 

11  1326.76 

55312.3 

0.5 

1.9.0.13 

9 

1559.5 

11  1841.57 

51840.2 

0.5 

1.9 

0.13 

24 

1253.3 

11  1317.32 

554  12.4 

0.5 

1.9  0.13 

10 

1555.6 

11  1837.98 

+  6 19  5.5 

0.5 

1.9 

0.13 

25 

1249.2 

11  13   7.85 

+  55512.9 

0.5 

1.9  0.13 

1! 

1551.6 

11  1834.20 

519  32.1 

0.5 

1.9 

0.13 

26 

1245.1 

111258.34 

5  5613.5 

0.5 

1.9  0.13 

i 

12 

1547.6 

11  J8  30.22 

5  19  59.9 

0.5 

1.9 

0.13 

27 

1241.0 

11  1248.78 

5  57  14.2 

0.5 

1.9  0.13 

13 

1543.6 

111826.06 

52028.8 

0.5 

1.9 

0.13 

28 

1236.9 

11  1239.18 

55815.1 

0.5 

1.9  0.13 

14 

1539.6 

11  1821.72 

520  58.8 

0.5 

1.9 

0.13 

Mar.  1 

1232.9 

11  1229.57 

55916.1 

0.5 

1.9  0.13 

15 

1535.5 

111817.19 

+  521  30.0 

0.5 

1.9 

0.13 

2 

1228.8 

11  1219.94 

+  60  17.2 

0.5 

1.9  0.13 

16 

1531.5 

11  1812.47 

522  2.4 

0.5 

1.9 

0.13 

3 

1224.7 

11  1210.28 

6   118.3 

0.5 

1.9 

0.13 

17 

1527.5 

11  18  7.56 

5  22  35.6 

0.5 

1.9 

0.13 

4 

1220.6 

11  12  0.61 

6  219.4 

0.5 

1.9 

0.13 

18 

1523.5 

11  18   2.51 

52310.3 

0.5 

1.9 

0.13 

5 

1216.5 

I 

111150.92 

6  3  20.6 

0.5 

1.9 

0.13 

19 

15  19.5 

11  17  57.26 

5  23  45.9 

0.5 

1.9 

0.13 

6 

12  12.4 

111141.23 

6   421.7 

0.5 

1.9 

0.13 

20 

1515.5 

1117  5184 

+  524  22.6 

0.5 

1.9 

0.13 

7 

12  8.3 

11  1131.54 

l 

+  6  522.8 

0.5 

1.9 

0.13 

21 

1511.4 

11  17  46.25 

525  0.3 

0.5 

1.9 

0.13 

8 

12  4.2 

11  1121.85 

6  623.8 

0.5 

1.9 

0.13 

22 

15   7.4 

11  17  40.50 

5  25  39.0 

0.5 

1.9 

0.13 

9 

12  0.1 

111112.16 

6  724.7 

0.5 

19 

0.13 

ti3 

15  3.4 

11  17  34.58 

52618.7 

0.5 

1.9 

0.13 

10 

1156.0 

11  11    2.48 

6  825.4 

0.5 

1.9 

0.13 

24 

14  59.4 

11  17  28.49 

52659.5 

0.5 

1.9 

0.13 

11 

1151.9 

11  10  52.82 

6  926.0 

0.5 

1.9 

0.13 

25 

14  55.3 

11  1722.25 

+  52741.1 

0.5 

1.9 

0.13 

12 

1 1  47.6 

11  10  43.18 

+  610  26.4 

0.5 

1.9 

0.13 

26 

14  51.3 

11  1715.86 

5  28  23.7 

0.5 

1.9 

0.13 

13 

1 1  43.7 

1110  33.56 

61126.6 

0.5 

1.9 

0.13 

27 

14  47.2 

U  17   9.31 

529   7.2 

0.5 

1.9 

0.13 

14 

1139.6 

1 1  10  23.96 

61226.6 

0.5 

1.9 

0.13 

28 

14  43.2 

1117   2.61 

5  2951.7 

0.5 

1.9 

0.13 

15 

1 1  35.5 

11  1014.40 

61326.3 

0.5 

1.9 

0.13 

29 

14  39.2 

111655.77 

5  30  37.1 

0.5 

1.9 

0.13 

16 

1131.4 

11  10   4.87 

614  25.7 

0.5 

1.9 

0.13 

30 

14  35.1 

11  1648.78 

+  63123.2 

0.5 

1.9 

0.13 

17 

1127.4 

11    9  55  38 

+  61524.8 

0.5 

1.9 

0.13 

31 

1431.1 

11  1641.65 

53210.2 

0.5 

1.9 

0.13 

18 

1123.3 

11   9  45.93 

6  16  23.6 

0.5 

1.9 

0.13 

Feb.  l 

14  27.0 

11  16  34.38 

53258.1 

0.5 

1.9 

0.13 

19 

11  19.2 

11   936.54 

617  22.0 

0.5 

1.9 

0.13 

2 

14  22.9 

11  1626.98 

5  33  46.7 

0.5 

1.9 

0.13 

20 

11  15.1 

11    927.20 

61820.0 

0.5 

1.9 

0.13 

3 

14  18.9 

11  1619.45 

534  36.1 

0.5 

1.9 

0.13 

21 

11  11.0 

11    9  17.90 

61917.6 

0.5 

1.9 

0.13 

4 

14  14.8 

11  16  11.79 

+  53526.3 

0.5 

1.9 

0.13 

22 

11    6.9 

11    9  8.68 

+  62014.7 

0.5 

1.9 

0.13 

5 

14  10.8 

11  16  4.01 

53617.3 

0.5 

1.9 

0.13 

23 

11    2.8 

11    859.53 

621  11.3 

0.5 

1.9 

0.13 

6 

14   6.7 

11  1566.10 

5  37   8.9 

0.5 

1.9 

0.13 

24 

10  58.8 

11    8  50.44 

6  22  7.4 

0.5 

1.9 

0.13 

7 

14   2.6 

1115  48.08 

538   1.2 

0.5 

1.9 

0.13 

25 

10  54  7 

11    841.41 

623   3.0 

0.5 

1.9 

0.13 

8 

1358.6 

11  1539.95 

53854.2 

0.5 

1.9 

0.13 

26 

1050.6 

11    8  32.48 

62358.0 

0.5 

1.9 

0.13 

9 

13  54.5 

11  1531.70 

+  53947.9 

0.5 

1.9 

0.13 

27 

1046.5 

11    823.63 

+  624  52.4 

0.5 

1.9 

0.13 

10 

13  50.4 

11  1523.35 

5  40  42.2 

0.5 

1.9 

0.13 

28 

1042.4 

11    814.86 

6  25  46.2 

0.5 

1.9 

0.13 

11 

13  46.4 

11  1514.89 

54137.0 

0.5 

1.0 

0.13 

20 

10  38.4 

11    8   6.17 

6  26  39.5 

0.5 

1.9 

0.13 

12 

13  42.3 

11  15  6.33 

5  42  32.4 

0.5 

1.9 

0.13 

30 

10  34.3 

11    7  57.58 

6  27  32.1 

0.5 

1.9 

0.13 

13 

13  38.2 

11  14  57.67 

5  43  28.4 

0.5 

1.9 

0.13 

31 

10  30.2 

11    7  49.09 

62824.0 

0.5 

1.9 

0.13 

14 

1334.1 

11  14  48.93 

+  5  44  25.0 

0.5 

1.9 

0.13 

32 

1026.2 

11    7  40.70 

+  6  29  15.2 

0.5 

s 

0.13 

15 

1330.1 

11  14  40.10 

+  54522.0 

0.5 

1.9 

0.13 

33 

10  22.1 

11    732.41 

+  630   5.8 

0.6 

0.13 
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FOR  TRAN8IT  AT  WASHINGTON. 

Date. 

Mean 

Time 

of 

Transit. 

Apparent 

B.  Asceturion 

at 

Transit 

Apparent 

Declination 

at 

Transit 

Hor. 
Par. 

Semi 
diam. 

8.T.of 
Sera. 
Pass. 
Mer. 

Date. 

Mean 

Time 

of 

Transit. 

Apparent 

R.  Ascension 

at 

Transit 

Apparent 

Declination 

at 

Transit. 

Hor. 
Par. 

0.5 

Serai- 
diftm. 

1.9 

S.T.of 
Sem 
Pan*. 
Mer. 

s 
0.12 

Apr.    | 

h    m 
10  26.2 

tarns 
11    7  40.70 

O       I        II 

+  629  15.2 

0.5 

1.9 

8 

013 

Mayl7 

h   m 
7  21.5 

h  m    s 
11    3  50.97 

O       I       II 

+  6  5129.0 

2|  1022.1 

11    732.41 

6  30   5.8 

0.5 

1.9 

0.13 

18 

717.5 

11    350.15 

651  31.4 

0.5 

1.9 

0.13 

3  10  18.0 

11   724.22 

6  30  55.7 

0.5 

1.9 

0.13 

19 

7  13.6 

11    3  49.53 

6  51  32.5 

0.5 

1.9 

0.12 

4 

10M.9 

11    7  16.15 

6  3144.8 

0.5 

1.9 

0.13 

20 

7   9.6 

11    3  49.10 

6  5132.3 

0.5 

1.9 

0.12 

5  10   9.9 

11    7   8.19 

63233.1 

0.5 

1.9 

0.13 

21 

7   5.7 

11    3  48.88 

6  5131.0 

0.5 

1.9 

0.12 

6  JO   5.8 

11    7   0.34 

+  6  33  20.7 

0.5 

1.9 

0.13 

22 

7    1.8 

11    348.85 

+  65128.3 

0.5 

1.9 

0.12 

7  10    1.8 

11    6  52.60 

6  34   7.5 

0.5 

1.9 

0.13 

23 

6  57.8 

11    3  49.02 

6  5124.5 

05 

1.9 

0.12 

8    9  57.7 

11    6  44.99 

634  53.5 

0.5 

1.9 

0.13 

24 

653  9 

11    3  49.38 

6  51  19.3 

0.5 

1.9 

0.12 

9    953.7 

11    6  37.51 

635  386 

0.5 

1.9 

0.13 

25 

6  50.0 

11    3  49.95 

6  51  13.0 

0.5 

1.8 

0.12 

10    9  49.6 

11    630.15 

6  36  22.9 

0.5 

1.9 

0.13 

■ 

26 

646.1 

11    3  50.72 

651    54 

0.5 

1.8 

0.12 

11 

945.6 

11    622.92 

+  6  37   6.3 

0.5 

1.9 

0.13 

27 

6  42.2 

11    3  51.68 

+  650  56.6 

0.5 

1.8 

0.12 

12 

941.5 

11   615.83 

6  37  48.8 

0.5 

1.9 

0.13 

28 

6  38.2 

11    3  52.84 

6  50  46.5 

0.5 

1.8 

0.12 

13 

9  37.5 

11    6   8.88 

6  38  30.4 

0.5 

1.9 

0.13 

29 

6  34.3 

11    3  54.20 

6  50  35.2 

0.5 

1.8 

0.12 

14 

9  33.4 

11    6  2.07 

63911.1 

0.5 

1.9 

0.13 

30 

6  30.4 

11    3  55.76 

6  50  22.7 

0.5 

1.8 

0.12 

15 
16 

929.4 
925.3 

11    555.40 
11    548.88 

639  50.8 
+  6  40  29.5 

0.5 
0.5 

1.9 
1.9 

0.13 
0.13 

31 

6  26.5 
18  50.7 

11    3  57.51 
1135  37.17 

+  650  9.0 
+  32751.5 

0.5 
0.5 

1.8 
1.8 

0.12 
0.12 

Deo.  l 

17 

921.3 

11    5  42.51 

6  41    7.3 

0.5 

1.9 

0.13 

2 

1846.9 

1 1  35  42.52 

3  27  19.6 

0.5 

1.8 

0.12 

18    917.3 

11    5  36.21) 

6  4144.1 

0.5 

1.9 

0.13 

3 

1843.0 

1 1  35  47.67 

3  26  48.9 

0.5 

1.8 

0.12 

19    913.2 

11    530.22 

6  4219.9 

0.5 

1.9 

0.13 

4 

18  39.2 

1 1  35  52.63 

3  26  19.6 

0.5 

1.8 

0.12 

20 

9   9.2 

11    524.31 

6  42  54.6 

0.5 

1.9 

0.13 

5 

18  35.3 

1 1  35  57.40 

32551.5 

0.5 

1.8 

0.12 

21 

9   5.2 

11    5  18.57 

+  6  43  28.3 

0.5 

1.9 

0.13 

6 

1831.5 

1136    1.97 

+  32524.7 

0.5 

1.8 

0.12 

22 

9    1.2 

11    5  12.99 

644    1.0 

0.5 

1.9 

0.13 

7 

1827.6 

1136  6.34 

324  59.2 

0.5 

1.8 

0.12 

23 

8  57.1 

11    5  7.57 

6  44  32.6 

0.5 

1.9 

0.13 

8 

1823.7 

1 1  36  10.51 

324  35.1 

0.5 

1.8 

0.12 

24 

853.1 

11    5  2.32 

645   3.1 

0.5 

1.9 

0.13 

9 

18  19.9 

1136  14.48 

3  24  12.2 

0.5 

1.8 

0.12 

25 

8  49.1 

11   4  57.23 

6  45  32.5 

0.5 

1.9 

0.13 

10 

18  16.0 

113618.24 

323  50.6 

0.5 

1.8 

0.12 

26 

8  45.1 

11    4  52.32 

+  646  0.9 

0.5 

1.9 

0.13 

11 

1812.1 

113621.80 

+  323  30.4 

0.5 

1.8 

0.12 

27 

641.1 

11    4  47.57 

6  46  28.1 

0.5 

1.9 

0.13 

12 

18   8.3 

113625.16 

32311.5 

0.5 

1.8 

0.12 

28 

8  37.1 

11    4  43.00 

6  46  54.2 

0.5 

1.9 

0.13 

13 

18   4.4 

113628.31 

3  22  53.9 

05 

1.8 

0.12 

29 

8  33.0 

11    4  38.60 

647  19.2 

0.5 

1.9 

0.13 

14 

18  0.5 

1136  31.25 

3  22  37.6 

0.5 

1.8 

0.12 

30 

829.0 

11    4  34.38 

6  47  43.1 

0.5 

1.9 

0.13 

15 

17  56.6 

113633.99 

32222.7 

0.5 

1.8 

0.12 

May  1 

825.0 

11    4  30.34 

+  648   5.9 

0.5 

1.9 

0.13 

16 

17  52.7 

1 1  36  36.52 

+  3  22  9.1 

0.5 

1.6 

0.12 

2 

821.0 

11    4  26.48 

6  48  27.5 

0.5 

1.9 

0.13 

17 

17  48.8 

1 1  36  38.85 

32156.8 

0.5 

1.8 

0.12 

3 

8  17.0 

11    4  22.80 

64847.9 

0.5 

1.9 

0.13 

18 

17  44.9 

1136  40.97 

32145.9 

0.5 

1.8 

0.12 

4 

813.1 

11    4  19.30 

6  49   7.2 

0.5 

1.9 

0.13 

19 

1741.0 

1 1  36  42.88 

3  21  36.3 

0.5 

1.8 

0.12 

5 

8  9.1 

II    4  15.99 

6  49  25.3 

0.5 

1.9 

0.13 

20 

17  37.1 

1 1  36  44.59 

32128.0 

0.5 

1.8 

0.12 

6 

8  5.1 

11    4  12.86 

+  649  42.2 

0.5 

1.9 

0.13 

21 

17  33.2 

1 1  36  46.09 

+  32121.1 

0.5 

1  8 

0.12 

7 

8   1.1 

11    4   9.91 

6  49  58.0 

0.5 

1.9 

0.13 

22 

17  29.3 

1 1  36  47.38 

3  21  15.5 

0.5 

1.8 

0.12 

8 

7  57.1 

11    4   7.16 

6  50  12.5 

0.5 

1.9 

0.13 

23 

17  25.4 

1 1  36  48.47 

321  11.2 

• 

0.5 

1.8 

0.12 

9 

7  53.2 

11    4    4.59 

6  50  25.9 

0.5 

1.9 

0.13 

24 

1721.5 

1 1  36  49.35 

3  21    8  3 

0.5 

1.8 

0.12 

10 

7  49.2 

11    4   2.21 

6  50  38.1 

0.5 

1.9 

0.13 

25 

1717.6 

1 1  36  50.02 

321    6.8 

0.5 

1.8 

0.12 

11 

7  45.2 

11    4   0.02 

+  6  5049.0 

05 

1.9 

0.13 

26 

17  13.7 

1 1  36  50.49 

+  3  21    6.5 

0.5 

1.8 

0.12 

12 

741.3 

11    3  58.03 

6  50  58.8 

0.5 

1.9 

0.13 

27 

17  9.7 

1 1  36  50.75 

321    7.6 

0.5 

1.8 

0.12 

13 

7  37.3 

11    3  56.23 

6  51    7.3 

0.5 

1.9 

0.13 

28 

17   5.8 

1 1  36  50.80 

321  10.0 

0.5 

1.9 

0.12 

14 

7  33.3 

113  54.62 

651  14.5 

0.5 

1.9 

0.13 

29 

17    1.9 

1 1  36  50.64 

321  13.8 

0.5 

1.9 

0.12 

15 

7  29.4 

II    3  53.21 

6  51  20.6 

0.5 

1.9 

0.13 

30 

16  57.9 

1 1  36  50.28 

321  18.9 

0.5 

1.9 

0.12 

16 

7  25.4 

11    351.99 

+  6  5125.5 

0.5 

1.9 

0.13 

31 

16  54.0  1136  49.71 

+  3  21  25.3 

0.5 

1.9 

0.12 

17 

721.5 

11    3  50«7 

+  (J  51  29.0 

0.5 

1.9 

0.12 

32  16  50.0  11  36  48.93+  321  33.0J   0.5 

1.9 

0.12 

X 
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FOR  TRANSIT  AT  WASHINGTON. 

Date. 

Mean 

Time 

of 

Transit 

Apparent 

B.  Ascension 

at 

Transit. 

Apparent 

Declination 

at 

Transit. 

Hor. 
Pac. 

0.3 

Semi 
diam. 

// 
1.3 

S.T.of 
Sem. 
Pass, 
filer. 

Date. 

Mean 

Time 

of 

Transit 

Apparent 

R.  Ancensioii 

at 

Transit 

Apparent 

Declination 

at 

Transit, 

Hot. 
Par. 

// 
0.3 

Seroi- 
diam. 

1.3 

8.T.of 
Sem. 
Pass. 
Mer. 

Jau.  0 

h    m 
8    5.7 

h  m     a          o     i     a 
2  48   3.53J+14  18  0.4 

8 

0.09 

Feb.  15 

h    m 
5   4.8 

h   in     s 
248    1.84 

+14  20  4&0 

8 

0.09 

♦       1 

8    1.7 

248  0.55    14  17  50.4 

0.3 

1.3 

0.09 

16 

5   0.9 

2  48   4.95 

14  21    6.8 

0.3     1.3 

0.09 

2 

7  57.7 

2  47  57.68 

14  17  40.9 

0.3 

1.3 

0.09 

17 

4  57.1 

248   8.19 

14  2125.1 

0.3    1.3  0.09 

3 

7  53.8 

247  54.94 

14  17  32.1 

0.3 

1.3 

0.09 

18 

4  53.2 

24811.56 

14  2144.0 

(U 

1.3 

0.09 

4 

7  49.8 

2  47  52.32 

14  17  23.9 

0.3 

1.3 

0.09 

19 

4  49.3 

24815.06 

14  22  3.5 

0.3 

1.3 

0.09 

5 

7  45.8 

247  49.82 

+14  1716.3 

0.3 

1.3 

0.09 

20 

4  45.4 

24818.68 

+14  2223.5 

0.3 

1.3 

0.09 

6 

741.8 

2  47  47.45 

14  17  9.2 

0.3 

1.3 

0.09 

21 

441.5 

2  48  22.42 

14  2244.0 

0.3 

1.3 

0.09 

7 

7  37.9 

247  45.20 

14  17  2.7 

0.3 

1.3 

0.09 

22 

4  37.7 

2  48  26.29 

14  23   5.0 

0.3 

1 .3  0.09 

6 

7  33  9 

247  43.08 

14)6  56.8 

0.3 

1.3 

0.09 

23 

4  33.9 

2  48  30.27 

14  23  26.5 

0.3 

1.3  0.09 

9 

7  29.9 

247  41.09 

141651.6 

0,3 

1.3 

0.09 

24 

4  30.1 

2  48  34.42 

14  2348.5 

0.3 

1.3 

0.09 

10 

7  26.0 

247  39.23 

+14  1647.0 

0.3 

1.3 

0.09 

25 

4  26.1 

24838.65 

+1424  11.1 

0.3 

1.3 

0.09 

11 

7  22.0 

247  37.50 

141642.9 

0.3 

1.3 

0.09 

26 

4  22.2 

24843.01 

14  24  34.2 

0.3 

1.3 

0.09 

12 

718.1 

2  47  35.90 

14  1639.5 

0.3 

1.3 

0.09 

27 

4  18.3 

2  48  47.49 

14  24  57.8 

0.3 

1.3 

0.09 

13 

714.1 

2  47  34.43 

14  1636.7 

0.3 

1.3 

0.09 

28 

4  14.4 

2  48  52.08 

+14  2521.8 

0.3 

1.3 

0.09 

14 

7  10.1 

■ 

2  47  33.09 

141634.5 

0.3 

1.3 

0.09 

15 

7   6.2 

247  31.89 

+141632.9 

0.3 

1.3 

0.09 

16 

7   2.2 

2  47  30.82 

14  16  31.9 

0.3 

1.3 

0.09 

Sept.  | 

1625.7 

3   726.45 

+1542  14.6 

0.3 

1.3 

0.09 

17 

(158.3 

2  47  29.89 

14  16  31.5 

0.3 

1.3 

0.09 

2 

1621.7 

3   7  25.01 

15  42  5.2 

0.3 

1.3 

0.09 

18 

6  54.3 

2  47  29.09 

14  16  31.7 

0.3 

1.3 

0.09 

3 

16  17.8 

3  723.44 

154155.3 

0.3 

1.3 

0.09 

19 

6  50.4 

2  47  28.42 

14  16  32.6 

0.3 

1.3 

0.09 

4 

1613.8 

3   721.75 

15  4145.0 

0.3 

1.3 

0.09 

20 

6  46.5 

24727.89 

+14  16  34.1 

0.3 

1.3 

0.09 

5 

16  9.8 

3   719.93 

+154134.2 

0.3 

1.3 

0.09 

21 

642.5 

2  47  27.50 

1416  36.2 

0.3 

1.3 

0.09 

6 

16   5.9 

3   7  17.98 

154122.8 

0.3 

1.3 

0.09 

22 

6  38.6 

2  47  27.24 

1416  38.9 

0.3 

1.3 

0.09 

7 

16    1.9 

3   715.90 

1541  10.9 

0.3 

1.3 

0.09 

23 

634.6 

24727.12 

14  16  42.3 

0.3 

1.3 

0.09 

8 

1557.9 

3   7  13.70 

1540  58.5 

0.3 

1.3 

0.09 

24 

630.7 

247  27.14 

14  1646.3 

0.3 

1.3 

0.09 

9 

1554.0 

3   711.38 

154045.7 

0.3 

1.3 

0.09 

25 

626.8 

2  47  27.29 

+14  16  50.9 

0.3 

1.3 

0.09 

10 

1550.0 

3   7   8.94 

+15  40  32.4 

0.3 

1.3 

0.09 

26 

622.8 

2  47  27.58 

14  1656.1 

0.3 

1.3 

0.09 

11 

15  46.0 

3   7  6.38 

15  40  18.7 

0.3 

1.3 

0.09 

27 

618.9 

2  47  28.00 

14  17   2.0 

0.3 

1.3 

0.09 

12 

15  42.1 

3  7   3.69 

15  40   4.5 

0.3 

1.3 

0.09 

28 

615.0 

2  47  28.56 

14  17   8.5 

0.3 

1.3 

0.09 

13 

1538.1 

3   7   0.88 

15  39  49.8 

0.3 

1.3 

0.09 

29 

611.1 

2  47  29.26 

14  1715.6 

0.3 

1.3 

0.09 

14 

1534.1 

3   6  57.95 

15  39  34.7 

0.3 

1.3 

0.09 

30 

6   7.2 

2  47  30.09 

+14  17  23.3 

0.3 

1.3 

0.09 

15 

1530.1 

3  654.91 

+153919.1 

0.3 

1.3 

0.09 

31 

6   3.2 

247  31.06 

14  1731.7 

0.3 

1.3 

0.09 

16 

15  26.1 

3   6  51.75 

15  39   3.0 

0.3 

1.3 

0.09 

Feb.  1 

5  59.4 

247  32.17 

14  1740.7 

0.3 

1.3 

0.09 

17 

15  22.1 

3   6  48.48 

15  38  46.5 

0.3 

1.3 

0.09 

2 

5  55.5 

2  47  33.42 

14  17  50.2 

0.3 

1.3 

0.09 

18  1518  2 

3   6  45.09 

153829.6 

0.3 

1.3 

0.09 

3 

5  51.6 

2  47  34.80 

14  18   0.4 

0.3 

1.3 

0.09 

19 

1514.2 

3   641.58 

153812.3 

0.3 

1.3 

0.09 

4 

5  47.7 

2  47  36.32 

+14  1811.2 

0.3 

1.3 

0.09 

20 

1510.2 

3   6  37.96 

+  1537  54.5 

0.3 

1.3 

0.09 

5 

5  43.8 

2  47  37.97 

14  1822.6 

0.3 

1.3 

0.09 

21 

15   6.2 

3   6  34.23 

1537  36.3 

0.3 

1.3 

0.09 

6 

5  39.9 

2  47  39.76 

1418  34.6 

0.3 

1.3 

0.09 

22 

15   2.2 

3   6  30.39 

15  37  17.7 

0.3 

1 ,3i  0.09 

7 

536.0 

24741.68 

141847.2 

0.3 

1.3 

0.09 

23 

14  58.2 

3   6  26.44 

15  36  58.7 

0.3 

1.3  0.09 

8 

5  32. 1 

2  47  43.74 

14  19  0.3 

0.3 

1.3 

0.09 

24 

14  54.2 

3   622.39 

1536  39.3 

0.3 

1.3 

0.09 

9 

528.1 

2  47  45.93 

+14  19  14.0 

0.3 

1.3 

0.09 

25 

14  50.2 

3  618.24 

+15  3619.5 

0.3 

1.3 

0.09 

10 

524.2 

2  47  48.25 

14  19  28.3 

0.3 

1.3 

0.09 

26'  14  46.2 

3   6  13.99 

15  35  59.3 

0.3 

1.3 

0.09 

11 

5  20.3 

2  47  50.71 

14  19  43.3 

0.3 

1.3 

0.09 

27  14  42.2 

3  6   9.63 

153538.7 

0.3 

1.30.09 

12 

516.4 

2  47  53.30 

14  19  58.9 

0.3 

1.3 

0.09 

28  14  38.2 

3  6   5.18 

15  35  17.8 

0.3 

1.3 

0.09 

13 

5  12.6 

2  47  56.02 

14  20  15.0 

0.3 

1.3 

0.09 

29 

14  34.2 

3   6  0.64 

15  34  56.6 

0.3 

1.3 

0.09 

14 

5   8.7 

2  47  58.86+14  20  31.7 

i 

0.3 

1 .3'  0.09 

30, 14  30.2 

3   5  56.00+153435.0 

0.3 

1.3 

0.09 

15 

5   4.8 

2  48    1.84 

+14  20  49.0 

0.3 

1.3 

0.09 

31 

(14  26.2 

3   551.25 

+15  34  13.0 

0.3 

1    1.3 

0.09 
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FOR  TRANSIT  AT  WASHINGTON. 

Date. 

Mean 

Time 

of 

Transit. 

Apparent 

R.  Ascension 

at 

Transit 

Apparent 

Declination 

at 

Transit. 

Hor. 
Par. 

u 
0.3 

S.T.of 
Som. 

Semi   Pata. 

diam.  Mer. 

//      » 
1.3  0.09 

j 

Date. 

Mean 

Time 

of 

Transit. 

Apparent 

R.  Ascension 

at 

Transit 

Apparent 

Declination 

at 

Transit. 

Hor. 
Par. 

0.3 

Semi- 
diam. 

8.T.of 
Sem. 
Pass. 
Mer. 

8 

0.09 

Oct.    1 

h    m 
14  26.2 

h  m     8 
3   551.25 

O       1       II 

+15  34  13.0 

Nov.  |6 

h    m 
1120.6 

h  m     s 
3    1    8.13 

+15  13  46*9 

2 

14  22.2 

3   546.41 

15  33  50.7 

0.3 

1.3  0.09 

17 

11  16.6 

3    1    1.49 

1513  19.5 

0.3 

1.3 

0.09 

3 

14  18.1 

3   541.49 

153328.1 

0.3 

1.3  0.09 

18 

11  12.5 

3   0  54.87 

15  12  52.2 

0.3 

1.3 

0.09 

4 

1414.1 

3   536.47 

15  33   5.1 

0.3 

1.3,0.09 

19 

11    8.5 

3   0  48.27 

15  1225.1 

0.3 

1.3 

0.09 

5 

1410.1 

3   531.36 

153241.7 

0.3 

1.3  0.09 

20 

11    4.4 

3   041.71 

151158.2 

0.3 

1.3 

0.09 

6 

14   6.1 

3   526.17 

+15  3218.1 

0.3 

1 .3  0.09 

21 

11    0.4 

3   0  35.18 

4-151131.5 

0.3 

1.3 

0.09 

7 

14   2.1 

3   520.90 

15  3154.2 

0.3 

1.3  0.09 

22 

10  56.4 

3  028.67 

1511    4.9 

0.3 

1.3 

0.09 

8 

13  58.1 

3   515.55 

15  3130.1 

0.3 

1 .3  0.09 

■ 

23 

10  52.3 

3   022.19 

15  10  38.5 

0.3 

1.3 

0.09 

9 

13  54.0 

3   510.12 

15  31    5.6 

0.3 

1.3  0.09 

24 

10  48.3 

3  0  15.75 

15  10  12.4 

0.3 

1.3 

0.09 

10 

1350.0 

3   5  4.61 

15  30  40.8 

0.3 

1.3  0.09 

25 

10  44.2 

3   0   9.36 

15   9  46.5 

0.3 

1.3 

0.09 

11 

13  46.0 

3   4  59.03 

+15  3015.6 

0.3 

1.3,0.09 

26 

10  40.2 

3   0   3.01 

+  15   920.9 

0.3 

1.3 

0.09 

12 

13  42.0 

3   4  53.38 

152950.5 

0.3 

1.3,0.09 

27 

1036.2 

2  59  56.70 

15   8  55.5 

0.3 

1.3 

0.09 

13 

1337.9 

3   4  47.65 

152925.0 

0.3 

1.3  0.09 

I 

28 

10  32.1 

2  59  50.44 

15   8  30.3 

0.3 

1.3 

0.09 

14 

13  33.9 

3   441.86 

15  28  59.3 

0.3 

1.3J0.09 

29 

1028.1 

2  59  44.23 

15  8   5.4 

0.3 

1.3 

0.09 

15 

1329.9 

3   4  36.00 

1528  33.3 

0.3 

1.3  0.09 

30 

1024.1 

2  59  38.08 

15   740.8 

0.3 

1.3 

0.09 

16 

1325.9 

3   4  30.07 

+1528   7.1 

0.3 

1.3 

0.09 

Dec.  1 

1020.0 

2  59  31 .98 

+15   7  16.6 

0.3 

1.3 

0.09 

17 

13  21.8 

3  4  24.08 

1527  40.7 

0.3 

1.30.09 

2 

1016.0 

2  59  25.94 

15  6  52.6 

0.3 

1.3 

0.09 

18 

1317.8 

3  4  18.04 

1527  14.1 

0.3 

1.3J0.09 

3 

10  12.0 

2  59  19.95 

15  628.9 

0.3 

1.3 

0.09 

19 

13  13.8 

3   411.94 

152647.3 

0.3 

1.3  0.09 

4 

10   7.9 

25914.03 

15  6   5.5 

0.3 

1.3 

0.09 

20 

13  9.7 

3   4   5.78 

152620.4 

0.3 

1.3  0.09 

1 

5 

10   3.9 

259   8.17 

15  5  42.5 

0.3 

1.3 

0.09 

21 

13   5.7 

3  359.57 

+1525  53.3 

0.3 

1.3  0.09 

6 

9  59.9 

2  59   2.38 

+15  519.8 

0.3 

1.3 

0.09 

22 

13    1.7 

3   3  53.31 

152526.1 

0.3 

1.3  0.09 

i 

7 

9  55.8 

25856.66 

15   4  57.5 

0.3 

1.3 

0.09 

23 

1257.6 

3   3  47.00 

1524  58.7 

0.3 

1.3  0.09 

8 

951.8 

258  51.01 

15   4  35.5 

0.3 

1.3 

0.09 

24 

12  53.6 

3   3  40.65 

1524  31.2 

0.3 

1.3  0.09 

9 

9  47.8 

2  58  45.44 

15   4  13.9 

0.3 

1.3 

0.09 

25 

1249.5 

3  3  34.25 

15  24    3.5 

0.3 

1.30.09 

10 

9  43.8 

2  58  39.95 

15   352.7 

0.3 

1.3 

0.09 

26 

1245.5 

3  327.82 

+1523  35.7 

0.3 

1.3]  0.09 

11 

9  39.7 

25834.53 

+15   3  31.8 

0.3 

1.3 

0.09 

27 

1241.5 

3  321.35 

15  23   7.8 

0.3 

1.3  0.09 

12 

935.7 

2  5829.19 

15  311.4 

0.3 

1.3 

0.09 

28 

1237.4 

3   314.84 

1522  39.9 

0.3 

1 .3  0.09 

13 

9  31.7 

2  58  23.94 

15  251.4 

0.3 

1.3 

0.09 

29 

12  33.4 

3   3   8.30 

152211.9 

0.3 

1.30.09 

14 

9  27.7 

2  5818.78 

15  231.8 

0.3 

1.3 

0.09 

30 

1229.3 

3   3    1.74 

152143.8 

0.3 

1.3  0.09 

| 

15 

9  23.7 

258  13  70 

15  2  12.6 

0.3 

1.3 

0.09 

31 

1225.3 

3  2  55.15 

+1521  15.6 

0.3 

1 .3  0.09 

16 

9  19.7 

2  58  8.71 

+15   153.8 

0.3 

1.3 

009 

Nov.  l 

1221.3 

3   2  48.54 

1520  47.4 

0.3 

1.3  0.09 

17 

915.6 

258   3.81 

15    135.4 

0.3 

1.3 

0.09 

2 

1217.2 

3  241.90 

152019.2 

0.3 

1.3  0.09 

18 

911.6 

257  59.01 

15    1  17.5 

0.3 

1.3 

0.09 

3 

1213.2 

3  235.24 

1519  51.0 

0.3 

1.3  0.09 

19 

9  7.6 

257  54.31 

15   1    0.1 

0.3 

1.3 

0.09 

4 

12  9.1 

3  228.56 

151922.8 

0.3 

1.3  0.09 

1 

20 

9   3.6 

2  57  49.70 

15  043.1 

0.3 

1.3 

0.09 

5 

12  5.1 

3   221.87 

+151854.6 

0.3 

1 .3  0.09 

21 

859.6 

257  45.19 

+  15  0  26.6 

0.3 

1.3 

0.09 

6 

12   1.0 

3  215.17 

151826.3 

0.3 

1.3  0.09 

22 

8  55.6 

2  57  40.78 

15   010.6 

0.3 

1.3 

0.09 

7 

1 1  57.0 

3  2  8.46 

15  17  58.1 

0.3 

1.3  0.09 

23 

8  51.6 

2  57  36.47 

14  59  55.0 

0.3 

1.3 

0.09 

8 

1 1  53.0 

3  2    1.75 

151729.9 

0.3 

1 .3  0.09 

24 

847.6 

2  57  32.27 

14  5939.9 

0.3 

1.3 

0.09 

9 

1 1  48.9 

3    155.03 

1517    1.8 

0.3 

1.3  0.09 

25 

8  43.6 

257  28.18 

14  5925.3 

0.3 

1.3 

0.09 

10 

1144.9 

3    148.31 

+151633.7 

0.3 

1.3  0.09 

26 

8  39.6 

257  24.20 

+145911.3 

0.3 

1.3 

0.09 

11 

1 1  40.8 

3    141.59 

1516   5.6 

0.3 

1 .3  0.09 

27 

8  35.6 

2  57  20.32 

14  58  57.8 

0.3 

1.3 

0.09 

12 

1136.8 

3    134.88 

15  1537.6 

0.3 

1.3  0.09 

28 

8  31.6 

257  16.55 

14  5844.8 

0.3 

1 .3  0.09 

13 

1132.7 

3   128.17 

1515  9.7 

0.3 

1.3  0.09 

29 

8  27.6 

257  12.90 

14  58  32.4 

0.3 

1.3J0.09 

14 

1128.7 

3   121.47 

15  14  42.0 

0.3 

1.3  0.09 

30 

8  23.6 

2  57   9.36 

14  5820.5 

0.3 

1.3 

0.09 

15 

1124.6 

3    1  14.79 

+15  14  14.4 

0.3 

1 .3  0.09 

31 

819.6 

2  57   5.94 

+  14  58   9.1 

0.3 

1.3 

0.09 

16 

1120.6 

3   1    8.13 

+151346.9 

0.3 

1.3  0.09 

32 

815.6 

2  57  2.65+14  57  58.3 

0.3 

1.3 

0.09 

PHENOMENA 
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ECLIPSES   IN  1882. 


In  the  year  1882  there  will  be  two  Eclipses,  both  of  the  Sun ;  and  a  Transit  of  the 
planet  Venus  over  the  disk  of  the  Sun. 


I. — A  Total  Eclipse  of  the  Sun,  1882,  May  16,  invisible  at  Washington. 

Elements  of  the  Eclipse. 

d      h     m       8 

Greenwich  mean  time  of  £  in  Right  Ascension,  May  16  19  41  31.9. 

Sun's  and  Moon's  R.  A.    3  35  46*77 

Sun's  Declination  19  19  39.9  N. 

Moon's  Declination  19  38  52.0  N. 

Sun's  Equa.  Hor.  Par.  8.7 

Moon's  Equa.  Hor.  Par.        58  16.3 

Principal  Circumstances  of  the  Eclipse. 

d      h      m  o        /  o        / 

Eclipse  begins                  May  16  16  52.5  in  long.     15  30.1  E  .  and  in  lat    4    3.5  N. 

Central  Eclipse  begins              16  17  54.0  3  12.6  W.                      10  37.9  N. 

Central  Eclipse  at  Noon           16  19  41.5  63  39.4  E  .                     38  38.6  N. 

Central  Eclipse  ends               ,16!  21  19.3  •   .:   [     138.  52,2  E  .                     25  31.0  N. 

Eclipse  ends                              16  22  20.8  120  48.5  E .                     19    0.4  N. 


Hourly  Motions 

9.92  and  144*91 

Hourly  Motion 

0  33.8 

Hourly  Motion 

4  57.8 

True  Semidiameter 

15  50.8 

True  Semidiameter 

15  51.9 

Hourly  Motions 

10*14  and  128.15 

Hourly  Motion 
Hourly  Motion 
True  Semidiameter 

0  41.7 

5  48.0 

16  12.1 

True  Semidiameter 

15    3.3 

II. — An  Annular  Eclipse  of  the  Sun,  1882,  November  10,  invisible  at  Washington. 

Elements  of  the  Eclipse. 

d      h     m      • 

Greenwich  mean  time  of  £  in  Right  Ascension,  November  10  11  26  21.8. 

h     m      8 

Sun's  and  Moon's  R.  A.    15     4     9.53 

Sun's  Declination  17°  20  33*7  S. 

Moon's  Declination  17  32    7.2  S. 

Sun's  Equa.  Hor.  Par.  8.9 

Moon's  Equa.  Hor.  Par.        55  17.8 

Principal  Circumstances  of  the  Eclipse. 

d      h      m  0/  o        / 

Eclipse  begins  Nov.  10     8  22.3  in  long.  141  16.0  E  .  and  in  lat    2  38.8  N. 

Central  Eclipse  begins  10     9  28.8  123  19.6  E .  1  33.6  S. 

Central  Eclipse  at  Noon  10  1 1  26.4  175  33.8  W.  29  27.0  S . 

Central  Eclipse  ends  10  13  15.1  105  45.5  W.  21  17.2  S. 

Eclipse  ends  10  14  21.6  123  51.9  W.  17    4.3  S. 

The  regions  within  which  these  eclipses  are  visible  are  laid  down  on  the  accompany- 
ing maps,  from  which  may  also  be  found  the  approximate  Greenwich  time  of  beginning 
or  ending  at  any  place  by  following  the  directions  given  in  the  article  On  the  Arrange- 
ment and  Use  of  the  American  Ephemeris  and  Nautical  Almanac,  page  498. 

The  times  and  circumstances  of  each  eclipse  may  be  accurately  computed  from  the 
elements  in  the  following  tables:  — 
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1       ■-■               ■          ■ 1 

BESSELTAN  ELEMENTS  OF  THE  TOTAL  ECLIPSE 

OF  THE  SUN, 

1882,  MAT  16. 

Greenwich 
Mean 

Co-ordinates  of 

Centre  of  Shadow  on 

Fundamental  Plane. 

Direction  of  Axis  of  Shadow. 

Badins  of  Penumbra 

and  Shadow  on 
Fundamental  Plane. 

Lime. 

X 

If 

Sin  d. 

Coed. 

/* 

1 

V 

h     iin 

16  40 

- 1.65420 

+0.09953!  +9.51918 

+9.97489 

250  5T4 

0.54452 

-0.00140 

16  50 

1.56310 

0.11232        9.51921 

9.97489 

253  27.4 

0.54455 

0.00137 

17     0 

1.47200 

0.12509        9.51924 

9.97488 

255  57.5 

0.54458 

0.00134 

17  10 

1.38089 

0.13786        9.51927 

9.97488 

258  27.5 

0.54461 

0.00131 

17  20 

1.28978 

0.15062 

9.51930 

9.97487 

260  57.5 

0.54464 

0.00128 

17  80 

-1.19866 

+0.16337 

+9.51934 

+9.97487 

263  27.5 

0.54467 

-0.00125 

17  40 

1.10754 

0.17612 

9.51937 

9.97486 

265  57.5 

0.54470 

0.00122 

17  50 

1.01642 

0.18885 

9.51940 

9.97486 

268  27.5 

0.54473 

0.00120 

18    0 

0.92530 

0.20158 

9.51944 

9.97485 

270  57.5 

0.54475 

0.00117 

|     18  10 

0.83418 

0.21430 

9.51947 

9.97485 

■ 

273  27.5 

0.54478 

0.00114 

18  20 

-0.74305 

+0.22701 

+9.51950 

+9.97484 

275  57.6 

0.54480 

-0.00112 

18  30 

0.65192 

0.23972 

9.51954 

9.97484 

278  27.6 

0.54483 

0.00110 

18  40 

0.56079 

0.25241 

9.51957 

9.97484 

280  57.6 

0.54485 

0.00108 

18  50 

0.46965 

0.26510 

9.51960 

9.97483 

283  27.6 

0.54487 

0.00105 

19    0 

0.37852 

0.27778 

9.51964 

9.97483 

285  57.6 

0.54489 

0.00103 

19  10 

-0.28738 

+0.29045 

+9.51967 

+9.97483 

288  27.6 

0.54491 

-0.00101 

19  20 

0.19624 

0.30311 

9.51970 

a97482 

290  57.6 

0.54492 

0.00099 

19  30 

0.10510 

0.31577 

9.51974 

9.97482 

293  27.6 

0.54494 

0.00097 

19  40 

-0.01396 

0.32841 

9.51977 

9.97481 

295  57.6 

0.54496 

0.00095 

19  50 

+0.07718 

0.34105 

9.51980 

9.97481 

298  27.7 

0.54498 

0.00093 

20    0 

+ 0.16832 

+0.35368 

+9.51983 

+9.97480 

300  57.7 

0.54500 

-0.00091 

20  10 

0.25946 

0.36629 

9.51986 

9.97480 

303  27.7 

0.54502 

0.00090 

20  20 

0.35060 

0.37890 

9.51989 

9.97479 

305  57.7 

0.54503 

0.00088 

20  30 

0.44174 

0.39151 

9.51993 

9.97479 

308  27.7 

0.54505 

0.00087 

20  40 

0.53288 

0.40410 

9.51996 

9.97479 

310  57.7 

0.54507 

0.00085 

20  50 

+0.62403 

+0.41668 

+9.51999 

+9.97478 

313  27.7 

0.54509 

-0.00084 

21     0 

0.71517 

0.42926 

9.52003 

9.97478 

315  57.7 

0.54510 

0.00082 

21  10 

0.80630 

0.44182 

9.52006 

9.97478 

318  27.8 

0.54511 

0.00081 

21  20 

0.89744 

0.45438 

9.52009 

9.97477 

320  57.8 

0.54512 

0.00080 

21  30 

0.98858 

0.46693 

9.52013 

9.97477 

323  27.8 

0.54513 

0.00079 

21  40 

+  1.07972 

+0.47947 

+9.52016 

+9.97476 

325  57.8 

0.54514 

-0.00078 

21  50 

1.17085 

0.49200 

9.52019 

9.97476 

328  27.8 

0.54515 

0.00077 

22    0 

1.26198 

0.50452 

9.52023 

9.97475 

330  57.8 

0.54516 

0.00075 

22  10 

1.35311 

0.51703 

9.52026 

9.97475 

333  27.8 

0.54517 

0.00074 

22  20 

+  1.44424 

+0.52953 

+9.52029 

+9.97474 

335  57.8 

0.54518 

-0.00073 

Greenwich 
Mean 
Time. 

Lor  A  x 

for 
S  Minute. 

Log  A  y 

for 
lMlnnte. 

Log  A  fi 

tor 
1  Minute. 

Log  Tangents  of  Angles  of  Cones— 

Penumbra. 

Shadow. 

h 

17 

+  7.9595 

+  7.1062 

+  1.1761 

7.66 

1485 

7.66267 

18 

7.9596 

7.1046 

1.1761 

7.66 

1485 

7.66267 

19 

7.9597 

7.1029 

1.1761 

7.66 

1484 

7.66266 

20 

7.9597 

7.1011 

1.1761 

7.66 

1484 

7.66266 

21 

7.9597 

7.0993 

1.1761 

7.66 

1484 

7.66266 

22 

+  7.9597 

+  7.0974 

+  1.1761 

7.66 

1483 

7.66265 

26 
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PATH  OF  SHADOW  DURING  THE  TOTAL  ECLIPSE 

i 

i 

OF  ' 

rHE  SUN 

,  1882,  MAY  16. 

! 

Greenwich 
Mean 
Time. 

Northern  Limit 

of 
Shadow  Path. 

Central  Line. 

Southern  Limit 

of 
Shadow  Path. 

Duration 

of 
Totality 

on 

Central 

Line. 

Latitude. 

Longitude  from 
Greenwich. 

Latitude. 

Longitude  from 
Greenwich. 

Latitude. 

Longitude  from 
Greenwich. 

Limits 

+ 10  39.8 

3°  12.5  W. 

+ 10  37.9 

3°  11.9  W. 

+ 10  32.9 

3°    9.9  W. 

m       8 

17h  55m 

13  22.5 

3  46.5  E. 

13  22.5 

4    9.2  E. 

13  22.5 

4  31.9  E. 

0  28.5 

18     0 

17  24.4 

13    2.9 

17  20.5 

13  19.5 

17  16.6 

13  36.1 

0  37.4 

18      5 

19  56.3 

18  18.0 

19  50.8 

18  34.5 

19  45.3 

18  51.0 

0  45.6 

18    10 

21  58.4 

22  19.2 

21  51.5 

22  35.6 

21  44.6 

22  52.0 

0  53.2 

18    15 

+23  43.7 

25  41.7 

+28  35.5 

25  57.9 

+23  27.3 

26  14.1 

1     0.0 

18   20 

25  17.5 

28  39.9 

25     8.0 

28  55.8 

24  58.5 

29  11.7 

1     6.3 

18    25 

26  42.5 

31  21.4 

26  31.9 

31  37.0 

26  21.3 

31  52.6 

1   12.0 

18    30 

28    0.6 

33  50.8 

27  48.9 

34    6.1 

27  37.2 

34  21.4 

1   17.1 

18    35 

29  12.8 

36  11.5 

29    0.2 

36  26.4 

28  47.6 

36  41.3 

1  21.8 

18   40 

+30  19.9 

38  25.8 

+  30    6.5 

38  40.3 

+29  53.1 

38  54.8 

1  26.0 

18    45 

31  22.5 

40  35.0 

31     8.4 

40  49.1 

30  54.3 

41     3.2 

1  29.8 

18    50 

32  21.0 

42  40.7 

32     6.2 

42  54.3 

31  51.4 

43    7.9 

1  33.2 

18    55 

33  15.7 

44  43.8 

33    0.3 

44  56.8 

32  44.9 

45    9.8 

1  36.3 

19     0 

34    7.0 

46  44.9 

33  51.0 

46  57.3 

33  35.0 

47    9.7 

1  39.1 

19      5 

+34  54.8 

48  45.0 

+34  38.3 

48  56.7 

+34  21.8 

49    8.4 

1  41.6 

19    10 

35  39.4 

50  44.6 

35  22.4 

50  55.6 

35     5.4 

51     6.6 

1  43.7 

19    15 

36  20.8 

52  44.1 

36     3.4 

52  54.3 

35  46  0 

53    4.5 

1  45.4 

19   20 

36  59.1 

54  44.1 

36  41.3 

54  53.5 

36  23.5 

55    2.9 

1  46.8 

19   25 

37  34.3 

56  44.9 

37  16.2 

56  53.4 

36  58.1 

57     1.9 

1  47.8 

19    30 

+38     6.5 

58  46.8 

+  37  48.1 

58  54.3 

+37  29.7 

59     1.8 

1  48.3 

19    35 

38  35.4 

60  50.3 

38  16.8 

60  56.7 

37  58.2 

61     3.1 

1  48.4 

19    40 

39     1.2 

62  55.5 

38  42.5 

63    0.9 

38  23.8 

63     6.3 

1  48.4 

19   45 

39  23.8 

65    3.0 

39     5.1 

65    7.2 

38  46.4 

65  11.4 

1  47.9 

19    50 

39  43.2 

67  12.8 

39  24.4 

67  15.9 

39     5.6 

67  19.0 

1  46.9 

19    55 

+39  59.2 

69  25.3 

+  39  40.4 

69  27.2 

+39  21.6 

69  29.1 

1  45.6 

20     0 

40  11.7 

71  40.9 

39  53.0 

71  41.5 

39  34.3 

71  42.1 

1  44.0 

20      5 

40  20.4 

73  59.8 

40     1.9 

73  59.1 

39  43.4 

73  58.4 

1  42.0 

20    10 

40  25.2 

76  22.7 

40    7.0 

76  20.6 

39  48.8 

76  18.5 

1  39.6 

20    15 

40  26.0 

78  49.4 

40     8.2 

78  46.0 

39  50.4 

78  42.6 

1  36.8 

20   20 

+40  22.6 

81  21.0 

+40    5.2 

81  16.3 

+39  47.8 

81  11.6 

1  33.5 

20   25 

40  14.6 

83  57.7 

39  57.7 

83  51.7 

39  40.8 

83  45.7 

1  29.9 

20   30 

40     1.6 

86  40.6 

39  45.3 

86  33.3 

39  29.0 

86  26.0 

1  25.9 

20   35 

39  43.2 

89  30.3 

39  27.7 

89  21.8 

39  12.2 

89  13.3 

1  21.6 

20   40 

39  18.7 

92  28.1 

39    4.1 

92  18.5 

38  49.5 

92    8.9 

1   16.8 

20    45 

+38  47.5 

95  35.9 

+38  33.9 

95  25.3 

+38  20.3 

95  14.7 

1  11.7 

20    50 

38     8.6 

98  55.8 

37  56.1 

98  44.4 

37  43.6 

98  33.0 

1     6.1 

20    55 

37  20.4 

102  31.9 

37     9.1 

102  19.8 

36  57.8 

102    7.7 

1     0.1 

21      0 

36  20.6 

106  30.0 

36  10.6 

106  17.1 

36     0.6 

106    4.2 

0  53.8 

21      5 

35    5.0 

110  58.7 

34  56.6 

110  45.9 

34  48.2 

110  33.3 

0  47.0 

21    10 

+33  25.7 

116  19.2 

+33  19.5 

116    7.2 

+33  13.3 

115  55.2 

0  39.9 

21    15 

31     0.8 

123  29.5 

30  57.8 

123  18.5 

30  54.8 

123    7.5 

0  32.4 

Limits 

+25  31.0 

138  51.6  E. 

+25  31.0 

138  52.2  E. 

+25  24.8 

138  48.1  E. 

TOTAL   ECLIPSE 


Note .  The  htmre  uf  lieyiiuilng   and  ending 


JNop  MAY  16  w  1882. 


p  are    aiprc&tal  in,  GmnwieA  Mean.  Time . 
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BESSELIAN  ELEMENTS  OF   THE  ANNULAR  ECLIPSE 
OF  THE  SUN,  1882,  NOVEMBER  10. 


Greenwich 
Mean 
Time. 


II 


h   m 

8  30 
8  40 

8  50 

9  0 
9  10 

9  20 
9  30 
9  40 
9  50 
10  0 

10  10 
10  20 
10  30 
10  40 
10  50 


11 
1] 


0 
10 


11  20 
11  30 
11  40 

11  50 

12  0 
12  10 
12  20 
12  30 

12  40 

12  50 

13  0 
13  10 
13  20 

13  30 
13  40 

13  50 

14  0 
14  10 
14  20 


Co-ordinates  of 

Centre  of  Shadow  on 

Fundamental  Plane. 


-1.49917 
1.41420 
1.32922 
1.24424 
1.15925 

-1.07426 
0.98927 
0.90427 
0.81927 
0.73426 

-0.64926 
0.56424 
0.47923 
0.39421 
0.30919 

-0.22417 

0.13914 

-0.05411 

+0.03092 

0.11595 

+0.20099 
0.28602 
0.37106 
0.45610 
0.54114 

+0.62618 
0.71122 
0.79626 
0.88131 
0.96635 

+  1.05139 
1.13644 
1.22148 
1.30653 
1.39157 

+  1.47661 


+0.06335 
0.04781 
0.03229 
0.01676 

+0.00125 

-0.01426 
0.02976 
0.04525 
0.06074 
0.07621 

-0.09169 
0.10715 
0.12261 
0.13806 
0.15350 

-0.16894 
0.18437 
0.19979 
0.21521 
0.23062 

-0.24603 
0.26142 
0.27682 
0.29220 
0.30758 

-0.32296 
0.33833 
0.35369 
0.36905 
0.38440 

-0.39974 
0.41508 
0.43042 
0.44575 
0.46107 

-0.47639 


Direction  of  Axis  of  Shadow. 


Sin  d. 


9.47352 
9.47357 
9.47361 
9.47366 
9.47370 

9.47375 
9.47379 
9.47384 
9.47388 
9.47393 

9.47397 
9.47402 
9.47406 
9.47411 
9.47416 

9.47421 
9.47425 
9.47430 
9.47434 
9.47439 

9.47444 
9.47448 
9.47453 
9.47457 
9.47462 

-9.47466 
9.47471 
9.47476 
9.47480 
9.47485 

-9.47489 
9.47494 
9.47499 
9.47503 
9.47507 

-9.47512 


Cosd. 


+9.97988 
9.97987 
9.97987 
9,97986 
9.97986 

+9.97985 
9.97985 
9.97984 
9.97984 
9.97983 

+9.97983 
9.97982 
9.97982 
9.97982 
9.97981 

+9.97981 
9.97981 
9.97980 
9.97980 
9.97979 

+9.97979 
9.97978 
9.97978 
9.97977 
9.97977 

+9.97976 
9.97976 
9.97975 
9.97975 
9.97974 

+9.97974 
9.97974 
9.97973 
9.97973 
9.97973 

+9.97972 


131 
133 
136 
138 
141 

143 
146 
148 
151 
153 


28.3 
58.3 
28.3 
58.3 
283 

58.3 
28.3 
58.3 
28.3 
58.3 


156  28.3 
158  58.3 
161  28.3 
163  58.3 
166  28.3 

168  58.3 
171  28.3 
173  58.3 
176  28.3 
178  58.3 

181  28.3 
183  58.3 
186  28.3 
188  58.3 
191  28.3 


Radios  of  Penumbra 

aud  Shadow  on 
Fundamental  Plane. 


I 


193 
196 
198 
201 
203 


58.3 
28.3 
58.3 
28.3 
58.3 


206  28.3 
208  58.3 
211  28.3 
213  58.3 
216  28.3 
218  58.3 


0.56631 
0.56630 
0.56629 
0.56629 
0.56628 

0.56627 
0.56626 
0.56626 
0.56625 
0.56624 

0.56623 
0.56622 
0.56621 
0.56620 
0.56618 

0.56617 
0.56615 
0.56614 
0.56613 
0.56611 

0.56609 
0.56607 
0.56605 
0.56603 
0.56602 

0.56600 
0.56598 
0.56596 
0.56594 
0.56592 

0.56590 
0.56587 
0.56585 
0.56582 
0.56579 
0.56576 


V 


0.02030 
0.02029 
0.02028 
0.02027 
0.02026 

0.02025 
0.02024 
0.02023 
0.02022 
0.02021 

0.02020 
0.02018 
0.02017 
0.02016 
0.02015 

0.02014 
0.02012 
0.02011 
0.02009 
0.02008 

0.02006 
0.02005 
0.02003 
0.02001 
0.01999 

0.01997 
0.01995 
0.01993 
0.01991 
0.01989 

0.01986 
0.01984 
0.01982 
0.01980 
0.01978 
0.01976 


Greenwich 
Mean 
Time. 


h 

9 
10 
11 
12 
13 
14 


Log  A  X 

for 
1  Minute. 


+  7.9293 
7.9294 
7.9295 
7.9296 
7.9296 

+  7.9297 


Log  Ay 

for 
1  Minute. 


7.1909 
7.1896 
7.1885 
7.1874 
7.1864 
7.1854 


Log  A/* 

for 
1  Mi  n  ate. 


+  1.1761 
1.1761 
1.1761 
1.1761 
1.1761 

+  1.1761 


Log  Tungeuts  of  Angles  of  Cones— 


Penumbra. 


7.67452 
7.67453 
7.67453 
7.67453 
7.67454 
7.67454 


Shadow. 


7.67234 
7.67235 
7.67235 
7.67235 
7.67236 
7.67236 
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PATH  OF  ANNULUS  DURING  THE  ANNULAR  ECLIPSE 

OF  THE 

,  SUN,  1882,  NOVEMBER  10. 

Greenwich 
Mean 
Time. 

Northern  Limit 

rf 
Annates  Path. 

Central  Lino. 

Southern  Limit 

or 

Annulus  Path. 

Duration 

of 
Annulat 

on 

Latitude. 

Longitude  from 
Greenwich. 

Latitude. 

Longitude  from 
Greenwich. 

Latitude. 

Longitude  from 
Greenwich. 

Central 
Line. 

Limits 

-  0  24.6 

123°  14.9  E. 

—   1  32.5 

123°  21.1  E. 

-  2  40.0 

123°  44.0  E. 

m      s 

9h30m 

3  55.9 

133  55.2 

4    5.8 

130  52.8 

4  15.7 

127  50.4 

4  38.4 

9   35 

6  59.2 

141     4.5 

7  34.4 

139  31.4 

8     9.6 

137  58.3 

4  49.8 

9  40 

9  10.1 

145  41.8 

9  49.6 

144  26.6 

10  29.1 

143  11.4 

4  59.2 

9  45 

10  58.2 

149  15.6 

11  39.5 

148    9.7 

12  20.8 

147    3.8 

5    6.8 

9   50 

-12  32.5 

152  13.6 

-13  14.9 

151  13.7 

-^13  57.3 

150  13.8 

5  12.7 

9  55 

13  57.4 

154  48.4 

14  40.5 

153  52.9 

15  23.6 

152  57.4 

5  18.6 

16     0 

15  15.1 

157    7.0 

15  58.8 

156  14.9 

16  42.5 

155  22.8 

5  24.1 

10     5 

16  27.2 

159  13.8 

17  11.3 

158  24.2 

17  55.4 

157  34.6 

5  29.3 

10   10 

17  34.4 

161  11.0 

18  18.9 

160  23.8 

19    3.4 

159  36.6 

5  34.3 

10   15 

- 18  37.7 

163     1.0 

-19  22.6 

162  16.0 

-20    7.5 

161  31.0 

5  39.0 

10  20 

19  37.2 

164  45.3 

20  22.5 

164    2.4 

21     7.8 

163  19.5 

5  48.5 

10  25 

20  33.5 

166  25.0 

21  19.2 

165  44.1 

22    4.9 

165    3.2 

5  47.7 

10  30 

21  26.8 

168     1.1 

22  13.0 

167  22.2 

22  59.2 

166  43.3 

5  51.6 

10  35 

22  17.5 

169  84.5 

23    4.1 

168  57.4 

23  50.7 

168  20.3 

5  55.3 

10  40 

-23    5.6 

171     5.8 

-23  52.7 

170  30.4 

-24  39.8 

169  55.0 

5  58.8 

10  45 

23  51.3 

172  35.5 

24  38.8 

172     1.7 

25  26.3 

171  27.9 

6    2.1 

10  50 

24  34.7 

174    39 

25  22.7 

173  31.7 

26  10.7 

172  59.5 

6     5.1 

10  55 

25  15.8 

175  31.5 

26    4.3 

175     1.0 

26  52.8 

174  30.5 

6    7.8 

11     0 

25  54.7 

176  59.0 

26  43.7 

176  30.2 

27  32.7 

176     1.4 

6  10.1 

11     5 

-26  31.5 

178  26.2 

-27  21.0 

177  59.2 

-28  10.5 

177  32.2 

6  12.0 

11    10 

27    6.2 

179  53.7  E. 

27  56.3 

179  28.5  E. 

28  46.4 

179    3.3  E. 

6  13.6 

11    15 

27  38.7 

178  38.3  W. 

28  29.4 

179     1.7  W. 

29  20.1 

179  25.1  W. 

6  14.8 

11   20 

28    9.3 

177    9,5 

29    0.5 

177  31.0 

29  51.7 

177  52.5 

6  15.7 

11   25 

28  37.7 

175  39.6 

29  29.4 

175  59.1 

30  21  1 

176  18.6 

6  16.0 

11   30 

-29     4.0 

174    8.2 

-29  56.2 

174  25.7 

-30  48.4 

174  43.2 

6  15.9 

11   35 

29  28.1 

172  35.3 

30  20.8 

172  50.6 

31  13  5 

173    5.9 

6  15.5 

.  11   40 

29  50.0 

171     0.5 

30  43.2 

171  13.6 

31  36.4 

171  26.7 

6  14.7 

11   45 

30    9.6 

169  23.4 

31     3.3 

169  34.2 

31  57.0 

169  45.0 

6  13.4 

11   50 

30  26.8 

167  43.9 

31  21.0 

167  52.3 

32  15.2 

166    0.7 

6  11.7 

11    55 

-30  41.6 

166     1,7 

-31  36.2 

166    7.5 

-32  30.8 

166  13.3 

6    9.6 

12     0 

30  53.7 

164  16.2 

31  48.8 

164  19.3 

32  43.9 

164  22.4 

6    7.1 

12     5 

31     3.1 

162  27.0 

31  58.6 

162  27.4 

32  54.1 

162  27.8 

6    4.1 

12    10 

31     9.7 

160  33.7 

32    5.5 

160  31.3 

33     1.3 

160  28.9 

6     0.7 

12    15 

31   13.3 

158  35.9 

32    9.3 

158  30.5 

33    5.3 

158  25.1 

5  56.8 

12  20 

-31  13.5 

156  33.0 

-32    9.8 

156  24.3 

-33    6.1 

156  15.6 

5  52.5 

12  25 

31  10.0 

154  24.4 

32    6.5 

154  11.9 

33    3.0 

153  59.4 

5  48.0 

12  30 

31     2.6 

152    9.1 

31  ,"9.2 

151  52.4 

32  55.8 

151  35.7 

5  43.0 

12  35 

30  50.9 

149  45.7 

31  47.3 

149  24.3 

32  43.7 

149    2.9 

5  37.7 

12  40 

30  34.3 

147  12.5 

31  30.3 

146  46.0 

32  26.3 

146  19.5 

5  31.9 

12  45 

-*30  11.8 

144  27.3 

-31     7.3 

143  55.2 

-32    2.8 

143  23.1 

5  25.8 

12   50 

29  42.1 

141  26.7 

30  37.1 

140  48.6 

31  32.1 

140  10.5 

5  19.3 

12  55 

29    3.5 

138     5.7 

29  57.8 

137  20.7 

30  52.1 

136  35.7 

5  12.3 

18     0 

28  12.9 

134  16.1 

29     6.3 

133  22.8 

29  59.7 

132  29.5 

5    4.8 

18     5 

27     6.2 

129  44.7 

27  56.9 

128  37.7 

28  47.6 

127  30.7 

4  55.7 

18   10 

-25  28.0 

123  53.5 

-26  12.0 

122  19.8 

-26  56.0 

120  46.1 

4  46.2 

13   15 

21  32.5 

118  46.9 

22  20.0 

112  35.0 

23    7.5 

106  23.1 

4  29.1 

Limits 

-20    6.0 

106  25.2  W. 

-21  16.7 

105  46.3  W. 

-22  20.0 

105  11.7W. 

. — 
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ELEMENTS  OF  THE  TRANSIT  OF  VENUS,  1882,  DECEMBER  6, 
According  to  Hill's  Tables  of  Venus,  and  Hansen's  Tables  of  the  Sun, 


APPARENT  GEOCENTRIC  POSITIONS  OF  THE  SUN. 


Greenwich 
Mean  Time, 
d    h 

Dec.  6  0 
6  1 
6  2 

6  3 
6  4 
6  5 

6  6 

6  7 
6  8 


A  pp.  R.  A.  =  a' 


a 


252  58  56.18 

253  140.07 
253  4  23.97 

253  7  7.88 
253  9  51.81 
253  12  35.75 

253  15  19.70 
253  18  3.67 
253  20  47.66 


App.  Dec].  =  &' 

-22  31  49.37 
22  32  7.09 
22  32  24.77 

22  32  42.40 
22  32  59.9^ 
22  33  17.53 

22  33  35.02 

22  33  52.47 

-22  34  9.87 


App.  Long. 


App.  Lftt 


// 


254  18  57.91 
254  21  30.32 
254  24  2.73 

254  26  35.14 
254  29  7.56 
254  31  39.98 

254  34  12.39 
254  36  44.81 
254  39  17.23 


« 


0  0  0.13 

0  0  0.13 

0  0  0.12 

0  0  0.12 

0  0  0.11 

0  0  0.11 

0  0  0.10 

0  0  0.09 

0  0  0.08 


LogDist. 

9.9934373 
9.9934350 
9.9934327 

9.9934304 
9.9934282 
9.9934260 

9.9934237 
9.9934215 
9.9934192 


APPARENT  GEOCENTRIC  POSITIONS  OF  VENUS. 


Greenwich 
Mean  Time, 
d    h 

Dec.  6  0 
6  1 
6  2 

6  3 
6  4 
6  5 

6  6 

6  7 
6  8 


App.  B.  A.  =  a 


// 


253  17  37.36 
253  16  4.11 
253  14  30.88 

253  12  57.67 
253  11  24.49 
253  9  51.33 

253  8  18.18 
253  6  45.06 
253  5  11.96 


App.  Deol.  =  6 

-22°  47  45^22 
22  46  56.00 
22  46  6.75 

22  45  17.48 
22  44  28.20 
22  43  38.90 

22  42  49.58 

22  42  0.24 

-22  41  10.89 


App.  Long. 


App.  Lat. 


// 


254  37  55.97 
254  36  24.93 
254  34  53.88 

254  33  22.84 
254  31  51.79 
254  30  20.75 

254  28  49.71 
254  27  18.67 
254  25  47.63 


// 


0  13  50.13 
0  13  11.08 
0  12  32.02 

0  1 1  52.96 
0  11  13.89 
0  10  34.82 

0  9  55.73 
0  9  16.64 
0    8  37.54 


Log  Diet. 

9.4223868 
9.4223822 
9.4223784 

9.4223755 
9.4223736 
9.4223726 

9.4223725 
9.4223733 
9.4223750 


POSITIONS  OF  THE  SUN  AS  SEEN  FROM  THE  CENTRE  OF  VENUS. 


Greenwich 
Mean  Time. 

d      h 

Dec.     6    0 
6    4 
6    8 

RA.  =  0 

Decl.  =  d 

f* 

LogDist. 

252  52     5.74 

253  9  17.86 
253  26  30.22 

-22  25  5&00 
-22  28  47.38 
-22  31  34.98 

O           I           It 

2  18  11 

62  10  50 

122    3  28 

9.8576547 
9.8576434 
9.8576317 

POSITIONS  OF  THE  POINT  IN  WHICH  THE  AXIS  OF  THE  CONES  INTERSECTS 

THE  FUNDAMENTAL  PLANE. 

Greenwich 
Mean  Time 
d      h 

X 

dx 
dt 

y 

dt 

Dec.     6    0 
6    4 

6    8 

+  42.2054 
+    3.4907 
-  35.2650 

-  9.67356 

-  9.68380 

-  9.69405 

-  39.1341 
-28.1224 

-  17.2559 

+  2.77107 
+  2.73477 
+  2.69847 

Greenwich 

Mean  Time.              /  * 

Dec.  6  0  22  23!'92  41.1358 

6   4  22  23.95  41.1370 

6   8  22  23.99  41.1378 


ELEMENTS  OF  ENVELOPING  CONES. 
Exterior  Contacta. 


log  I  log  tan/ 

1.614220  7.8140 

1.614232  7.8140 

1.614241  7.8140 


Interior  Contacta. 


I 


a 


22  0.19  38.4949 
22  0.23  38.4961 
22  0.26  38.4969 


log  I  log  tan/ 

1.585404  7.8062 

1.585417  7.8062 

1.585426  7.8062 
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TIMES  OP  THE  PRINCIPAL  PHASES. 


(  begins        Dec.  6 

Contact     I  <  geocentric  6 

\ ends  6 

i  begins         Dec.  6 

Contact   II  <  geocentric  6 

( ends  6 

r  begins        Dec.  6 

Contact  HI  <  geocentric  6 

( ends  6 

{  begins         Dec.  6 

Contact  IV I  geocentric  6 

( ends  6 


Greenwich 
Mean  Time. 

Urns 

,      1  48  32.3 
,      1  56  11.3 
,      2    3  57.0 

Dec. 

5, 
5, 
5, 

Washington 
Menn  Time. 

h      ID        8 

20  40  20.2 
20  47  59.2 
20  55  44.9 

,      2    9    1.7 
,      2  17    2.4 
,      2  25  14.2 

Dec. 

5, 
5, 
5, 

21    0  49.6 
21    8  50.3 
21  17    2.1 

,      7  45  39.7 
,      7  53  51.5 
,      8    1  52.7 

Dec. 

* 

6, 

6, 
6, 

2  37  27.6 
2  45  39.4 
2  53  40.6 

,      8    6  56.2 
,      8  14  42.5 

,      8  22  19.8 

Dec. 

6, 
6, 
6, 

2  58  44.1 

3  6  30.4 
3  14    7.7 

Latitat    ^gUST 

-47°  47   270  32  ' 


4-50  19  93  46 

-50  17  272  48 

+53  9  95  34 

+26  9  39  54 


-23  10   223  50 


+22  56        43  39 
-20  22      227  37 


ELEMENTS  FOR  COMPUTING  TIMES  OF  CONTACTS  AT  ANY  POINT 

ON  THE  EARTH'S  SURFACE. 


Log  E 

Contact  I  +9.96458 
Contact  II  +9.96459 
Contact  III  +9.96438 
Contact  IV  +9.96435 


LogF 

+9.96692 
+9.96689 
+9.96668 
+9.96669 


Log  G 

9.58882 
9.58878 
9.58996 
9.59015 


Logtf 

9.57513 
9.57533 
9.57655 
9.57650 


Motion  afA,B,  and  O  in  1  Second. 
A'  &  and  C 


0.0026  885 
0.0026  886 
0.0026  927 
0.0026  930 


0.0007  647 
0.0007  640 
0.0007  498 
0.0007490 


Gr. 
Ik  Iran 
Time. 


u  m 

1  48 
149 
150 
1  51 

1  52 
1  53 
1  54 
155 

1  56 
1  57 

1  58 
1  59 


2 
2 
2 
2 
2 


0 
1 
2 
3 
4 


Contact  I. 


+24.7889 
24.6276 
24.4663 
24.3050 

+24.1437 
23.9824 
23.8210 
23.6597 

+23.4984 
23.3371 
23.1758 
23.0145 

+22.8532 
22.6919 
22.5306 
22.3693 

+22.2079 


+6.9754 
7.0213 
7.0671 
7.1130 

+7.1589 
7.2040 
7.2506 
7.2965 

+7.3424 
7.3883 
7.4341 
7.4800 

+7.5259 
7.5718 
7.6176 
7.6635 

+7.7094 


c 


-75.2972 
75.2513 
75.2055 
75.1596 

-75.1  J  37 

75.0(578 
75.0220 
74.9761 

-74.9302 

74.8843 
74.8385 
74.7926 

-74.7467 
74.7008 
74.6550 
74.6091 
-74.5632 


29  14.9 
29  29.9 
29  44.9 

29  59.8 

30  14.8 
30  29.8 
30  44.7 

30  59.7 

31  14.7 
31  29.6 
31  44.6 

31  59.6 

32  14.5 
32  29.5 
32  44.5 

32  59.5 

33  14.4 


Gr. 
Mean 
Time. 


u  m 

2  9 
2  10 
2  11 
2  12 

2  13 
2  14 
2  15 
2  16 

2  17 
2  18 
2  19 
2  20 

2  21 
2  22 
2  23 
2  24 
2  25 


Contact  II. 


+21.4013 
21.2399 
21.0786 
20.9173 

+20.7560 
20.5947 
20.4333 
20.2720 

+20.1107 
19.9494 
19.7881 
19.6267 

+19.4654 
19.3041 
19.1428 
18.9815 

+18.8201 


B 


+5.2982 
5.3441 
5.3900 
5.4358 

+5.4816 
5.5275 
5.5733 
5.6192 

+5.6650 
5.7108 
5.7567 
5.8025 

+5.8484 
5.8942 
5.9400 
5.9859 

+6.0317 


o 


-71.6927 
71.6469 
71.6010 
71.5552 

-71.5094 
71.4635 
71.4177 
71.3718 

-71.3260 
71.2802 
71.2343 
71.1885 

-71.1426 

71.0968 

71.0510 

71.0051 

-70.9593 


34  14.3 
34  29.3 ' 
34  44.2 

34  59.2 

35  14.2 
35  29.1 
35  44. 1 

35  59.1 

36  14.1 
36  29.0 
36  44.0 

36  59.0 

37  13.9 
37  28.9 
37  43.9 

37  58.8 

38  13.8 
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ELEMENTS  FOR  COMPUTING  TIMES  OF  CONTACTS,  ETC.— Continued. 


Gr. 
Mean 
Time. 


h     m 

745 
7  46 
7  47 

7  48 

7  49 
750 
7  51 
7  52 

7  53 
754 
7  55 
756 

7  57 
758 

7  59 

8  0 
8    1 


Contact  III. 


B 


-32.8415 
33.0031 
33.1646 
33.3262 1 

-33.4877 
33.6493 
33.8109 
33.9724 

-34.1340 
34.2955 
34.4571 
34.6187 

-34.7802 
34.9418 
35.1033 
35.2649 

-35.4265 


+20.5660 
20.6110 
20.6560 
20.7010 

+20.7460 
20.7909 
20.8359 
20.8809 

+20.9259 
20.9709 
21.0159 
21.0609 

+21.1059 
21.1509 
21.1959 
21.2408 

+21.2858 


c 


-56.4276 
56.3826 
56.3376 
56.2926 

-56.2476 
56.2026 
56.1577 
56.1127 

-56.0677 
56.0227 
55.9777 
55.9327 

-55.8877 
55.8427 
55.7977 
55.7528 
-55.7078 


118  4.0 
118  19.0 
1 18  34.0 

1 18  48.9 

119  3.9 
119  18.9 
119  33.8 

119  48.8 

120  3.8 
120  18.7 
120  33.7 

120  48.7 

121  3.6 
121  18.6 
121  33.6 

121  48.5 

122  3.5 


Gr. 
Mean 
Time 


h  m 

8  6 

8  7 

8  8 

8  9 

8  10 
8  11 
8  12 
8  13 

8  14 
8  15 
8  16 
8  17 


Contact  IV. 


-36.2344 
36.3960 
36.5576 
36.7191 

-36.8807 
37.0423 
37.2039 
37.3655 

37.5270 
37.6886 
37.8502 
38.0118 


8  18  -38.1734 
8  19  38.3349 


8  20 

8  21 

822 


38.4965 
38.6581 
-38.8197 


B 

0 

+24.1516 

-58.1238 

24.1965 

58.0789 

24.2415 

58.0339 

24.2864 

57.9890 

+24  3313 

-57.9440 

24.3763 

57.8991 

24.4212 

57.8542 

24.4662 

57.8092 

+24.5112 

-57.7643 

24.5560 

57.7193 

24.6010 

57.6744 

24.6459 

57.6295 

+24.6909 

-57.5845 

24.7358 

57.5396 

24.7807 

57.4946 

24.8257 

57.4497 

+24.8706 

-57.4048 

123  33.3 

123  48.3 

124  3.3 
124  18.2 

124  33.2 

124  48.2 

125  3.1 
125  18.1 

125  33.1 

125  48.0 

126  3.0 
126  18.0 

126  32.9 

126  47.9 

127  2.9 
127  17.8 
127  32.8 


FORMULAE  FOR  USING  THE  ELEMENTS. 

If  an  assumed  time  of  contact  at  any  place,  T0,  be  taken,  the  exact  time  may  be  com- 
puted by  the  following  formula?,  in  connection  with  the  tables:  — 

Put  0>',  geocentric  latitude  of  the  place, 
^,  longitude  west  from  Greenwich, 
p,    distance  from  Earths  centre. 

h  =  p  cos  f ' 

k  =  p  sin  <p ' 

The  values  of  h  and  k,  or  p  cos  p'  and  p  sin  iff  may  be  computed  by  the  formula?  given 
in  connection  with  the  explanation  of  the  eclipse  elements  at  the  end  of  this  volume. 

a=      A  —  h  sin  (m  —  X) 

b*=      B  — Ek+  Gh  cos  (n  —  X) 

c  =  -  C  +  Fk  —  Hh  cos  (ft  -  X) 

»—       V  be     (usually  with  the  same  sign  as  a) 

If  m  =  a,  T0  is  the  correct  time.     If  not,  a  correction  of  T0  may  be  obtained,  in  seconds, 
by  the  formula?, 

log  /*'  =  9.8617  a'  =  A'-/jL'hcoa(pL-X) 

n 

ft/  =  jB/-/i//*Gsin(At->l) 


*  ^      m       6 


s      10000  (m-  a)  .       k-  u  nu     *u 

t  =  ----—_  ; ^j  in  which  Q  has  the  same  sign  as  a. 

a7-f  £7  cot  Q  ° 
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The  Greenwich  mean  time  of  contact  will  be 

* 

and  the  local  mean  time, 

T0+t-X 

To  find  V,  the  angular  distance  of  the  point  of  contact  from  the  vertex  of  the  sun's  limb 
toward  the  left,  we  have  the  formulas, 

p  sin  P  =3  sin  <p 
p  cos  P  =  cos  <p  cos  (  /a  —  k  ) 
c  sin  C  m  cos  P  tan  ( \x  —  X  ) 
c  cos  C  a=s  sin  ( P  —  8' ) 
V=Q-C 
in  which  8'  is  the  sun's  declination,  and  Q  the  position  angle  reckoned  from  the  north  to- 
ward the  east 


DIRECTIONS  FOR  USING  THE  CHARTS  OF  THE  TRANSIT  OF  VENUS. 

The  centre  of  each  chart  is  in  latitude  22°  307  south.  The  longitudes  west  from  Green- 
wich are  noted  along  the  equator,  and  the  latitudes  on  the  middle  meridian. 

The  outside  curve  marked  "Contact  on  the  Horizon,"  nearly  a  circle,  encloses  all  of  the 
earth's  surface  on  which  the  contact  will  he  visible.  On  the  left  side  of  the  curve,  the  sun 
will  be  rising  at  the  time  of  contact,  and  on  the  right,  setting. 

To  find  the  altitude  of  Venus  and  the  sun  up  to  30°,  at  the  time  of  contact,  at  any  station, 
compare  the  shortest  distance  of  the  station  from  the  curve,  with  the  "  Scale  for  Altitudes," 
given  at  the  bottom  of  the  chart. 

If  a  line  be  drawn  from  any  station  to  the  centre  of  the  chart,  the  azimuth  of  the  sun  at 
the  moment  of  contact  will  be  nearly  the  angle  which  that  line  makes  with  the  meridian  of 
the  station. 

The  closely  dotted  lines  pass  through  all  the  stations  at  which  contact  takes  place  at  the 
minute  of  Greenwich  mean  time  indicated  at  the  ends  of  the  lines.  By  noting  between 
what  two  lines  a  station  lies,  we  shall  find  between  what  minutes  of  Greenwich  mean  time 
contact  occurs.  For  ingress  in  the  United  States,  the  lines  arc  drawn  for  every  ten 
seconds. 

As  the  uncertainty  of  the  tabular  elements  renders  the  computed  times  of  contact  doubt- 
ful by  a  large  fraction  of  a  minute,  the  times  taken  from  the  chart  will  be  as  accurate  as  any 
that  can  be  computed. 

The  fainter  and  more  widely  dotted  lines  pass  through  the  stations  at  which  contact 
occurs  at  the  position  angle  given  at  the  end  of  the  line. 

The  position  angle  for  first  external  contact  may  be  found  by  subtracting  3°  20/  front  that 
for  internal  contact,  and  that  for  second  external  contact  by  adding  3°  2C  to  the  value  for 
second  internal  contact. 

Thus,  we  find  for  Washington :  — 

Internal  contact  at  ingress 149°  50* 

Correction 3°20/ 

Position  angle  for  first  external  contact     ....       146°  3C 
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WASHINGTON  MEAN  TIME. 

PHASES  OF  THE  MOON. 


New  Moon. 


First  Quarter. 


Full  Moon. 


Lost  Quarter. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 


a     h m 

18  23  26.9 

17  9  41.7 

18  19  9.5 
17  4  30.3 
16  14  24.9 
15  1  25.2 
14  13  53.2 
13  4  1.8 
11  19  50.5 
11  12  53.3 
10  6  11.4 

9  22  29.4 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 


d     h     m 

25  14  36.7 

24  4  22.6 

25  20  24.8 
24  13  47.5 
24  7  32.6 
23  0  52.9 
22  17  9.3 
21  7  46.6 
19  20  19.7 
19  6  46.5 
17  15  33.5 
16  23  31.4 


January 

February 

March 

April 

May 

June 

June 

July 

August 

September 

October 

November 

December 


d     h    in 

3  17  50.3 

2  12  49.8 

4  7  31.5 

3  0  38.8 
2  15  22.8 
1    3  25.2 

30  13  0.4 
29  20  53.7 
28  4  10.7 
26  12  2.0 
25  21  25.7 
24  8  54.5 
23  22  33.2 


January  1 1 
February  10 
March  12 
April  10 
May  9 

June  8 

July  7 

August  5 
September  3 
October  3 
November  2 
December  1 
December  31 


~~n"     m 

22  39.4 
15  25.9 
4  20.0 
13  22.2 
19  27.1 
0  1.9 
44.2 
5.4 
18.5 
9.4 
49.7 
48.2 
42.0 


4 
11 
20 
9 
1 
21 
19 


APOGEE,  PERIGEE,  AND  GEEATE8T  LIBRATION. 


Apogee. 


Perigee. 


d  h 
19  20.0 
17  8.2 
19.2 
23.9 
9.3 
13.7 
8.4 
7.6 
15.3 
1.8 
11.8 
13,7 
2l9 


Greatest  Libration. 


January 

February 

March 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

December 


7 

3 

2 

30 


h 

10.4 
17.9 
18.0 

4.1 
26  21.1 
24  15.3 
10.4 

3.2 
16.4 
20.3 

0.2 
12.9 

8.1 

5.5 


21 

19 

15 

11 

9 

5 

3 

31 


January 

February 

March 

April 

May 

June 

July 

July 

August 

September 

October 

November 

December 


17 
14 
12 

6 
3 
31 
28 
26 
24 
21 
18 


January 

February 

March 

April 

May 

May 

June 

July 

August 

September 

October 

November 

December 


13  23 
11  6 
11  9 
7  21 
4  6 
30  23 
27  11 
25  10 
22  15 
19  21 
17  21 
13  23 
10    2 


m 

31  E. 

52  E. 
55  E. 
44  E. 

53  E, 
39  E. 
55  E. 
58  E. 
14  E. 

3E. 

9E. 
21  E. 
47  E. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

October 

November 

December 


d    b 

26  3 
23    9 

23  16 
20  18 
18  12 
14  12 
11  19 

7  22 

3  20 

2    0 

30    6 

27  7 

24  20 


m 

48  W. 

6W. 

5  W. 
52  W. 

5VV. 
14  W. 
43  W. 
21  W. 

4  W. 
55  W. 
34  W. 
51  W. 
32  W. 


FORMULA  FOR  THE  LIBRATION  OF  THE  MOON. 

Put    /,  the  inclination  of  the  moon's  equator  to  the  ecliptic  (=  1°  28/.8), 

ft,  the  mean  longitude  of  the  moon's  ascending  node,  (see  page  278),  or  the  mean  longitude 

of  the  descending  node  of  the  moon's  equator, 
C,  the  angle  at  the  centre  of  the  moon's  disk  made  by  a  lunar  meridian  with  the  circle  of 
declination,  counted  from  north  to  east  on  the  apparent  disk, 
A,  /?,  a',  c?',  the  apparent  longitude,  latitude,  right  ascension,  and  declination  of  the  moon,  corrected 
for  parallax, 
V,  the  selenocentric  longitude  of  the  earth,  counted  on  the  moon's  equator  from  its  descend- 
ing node, ft, 
h  A,  ft',  d  «  the  quantities  defined  on  page  276,  where  their  values  for  the  year  are  given. 

The  moon's  libration  in  longitude  and  latitude  may  then  be  found,  for  any  time,  by  means  of  the 
following  formulse,  in  connection  with  the  tables  given  on  pages  276  and  277 :  — 

U  =  -  C.57  sin  2  (ft  —  X)  \ 

a  =  Bin  /  cos  (ft  —  X)  I     e     ,  , .  ««- 

*    .     \J?       «{  r   See  table. page  217. 

tan  B  =  tan  /  sin  (ft  —  \)  i  ,i^* 

The  libration  in  latitude      *=  b  =  B  —  /? 
The  libration  in  longitude  =  I  =  V  —  ([ 


sin  C  =  sin  i 


cos 


(*'  +  A  -  fl)  _ 
cos  & 


sin  t 


.  cos  (a'  —  ftO 


cos  b 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 


JANUARY. 


The  Star's 


At  Conjunction  in  R.  A. 


Limiting 
Parallels. 


Name. 


Rumkerl250 
r  Tauri 
i  Tauri 
105  Tauri 
n  Tauri 

0  Tauri 
t  Tauri 

B.A.C.1835 
141  Tauri 

B.  A.C.1970 

•q  Geminorum 
B.  A.  C. 2039 

15  Geminorum 

16  Geminorum 
v  Geminorum 

£  Geminorum 
B.  A.  C.  2432 
/  Geminorum 
g  Geminorum 

1  Cancri 

3  Cancri 
5  Cancri 
B.  A.C.273I 
29  Cancri 

B.A.C.2872 

A1  Cancri 
A9  Cancri 
6*0  Cancri 

a  Cancri 

k  Cancri 

B.A.C.3122 

o>  Leonis 

a  Leonis 
14  Sextantis 
16  Sextan  tis 

19  Sextantis 

Yarnall  4339 
34  Sextantis 
36  Sextantis 
B.A.C.3726 

55  Leonis 

B.  A.  C. 3779 
p2  Leonis 
p*  Leonis 
B.A.C.390I 

B.  AC.  3903 
e  Leonis 
B.  A.  C. 3955 
B.  A.  C. 4006 
B.  AC.  4201 

q  Virginia 

X  Virginis 
B.A.C.4259 
B.A.C.4312 

ip  Virginis 

g  Virginis 
t*  Virginis 


Red'na  from 

Mag. 

1882.0. 

— — 

Aa 

A<J 

s 

n 

64 

+2.411 

+  1.3 

44 

2.49 

+  1.3 

5 

2.52 

-  0.3 

6 

2.54 

0.5 

6 

2.57 

1.1 

6 

+2.59 

-  1.7 

34 

260 

2.5 

64 

2.61 

3.1 

6 

2.65 

3.9 

64 

2.66 

4.3 

34 

+2.67 

-  4.7 

64 

2.65 

5.1 

6 

2.65 

5.6 

6 

2.64 

5.6 

44 

2.64 

5.6 

4 

+2.64 

-  7.7 

64 

2.60 

8.6 

6 

2.56 

9.4 

54 

2.57 

9.8 

6 

2.52 

10.1 

6 

+2.53 

-10.4 

6 

2.52 

10.3 

64 

2.51 

10.8 

6 

2.43 

11.3 

64 

2.42 

11.3 

6 

+2.39 

-11.6 

6 

2.37 

11.7 

6 

2.35 

11.8 

4 

2.33 

12.1 

5 

2.31 

12.1 

64 

+2.30 

-12.3 

6 

2.23 

12.3 

6 

2.22 

12.5 

6 

2.08 

12.2 

64 

2.07 

12.3 

64 

+2.05 

-12.0 

64 

2.00 

11.9 

6 

1.92 

11.9 

6 

1.92 

11.6 

6 

1.91 

11.1 

6 

+1.88 

-11.1 

6 

1.86 

10.7 

6 

1.86 

10.8 

5 

1.81 

10.9 

6 

1.74 

10.2 

64 

+1.74 

-10.4 

44 

1.74 

9.7 

54 

1.69 

9.8 

6 

1.65 

8.8 

64 

1.50 

7.1 

6 

+1.48 

-6.7 

5 

1.44 

7.1 

6 

1.44 

7.1 

64 

1.40 

6.1 

5 

1.38 

6.3 

6 

+1.32 

-  5.6 

54 

+1.25 

-  4.4 

Apparent 
DeeliuAiion 


Washington 
Mean  Tune. 


+22  42.9 
22  43.8 
21  25.2 
21  32.8 
21  58.4 


+21 
21 
20 
22 
22 

+22 
21 

20 
20 
20 

+20 
18 
17 

18 
16 

+17 
16 
17 
14 
13 

+13 
12 
12 
12 
11 


50.0 
4.1 
49.5 
23.7 
12.4 

32.3 
15.0 
51.5 
33.9 
17.0 

44.4 
29.7 
56.4 
47.6 
6.1 

37.7 
46.6 
21.5 
35.8 
39.5 

6.0 
32.3 

4.4 
18.6 

8.3 


+12    2.4 

9  34.0 

10  13.9 

6  11.0 

6  44.7 


5 
4 
4 
3 
1 

1 

0 
0 
0 

1 


11.6 

31.7 

11.7 

6.3 

38.9 

21.8 

6.6 

37.9 

34.1 

3.2 


0  15.1 
2  2L3 

1  47.2 
4  40.8 
8    1.4 

8  48.2 
7  20.9 

7  23.1 

9  41.9 

8  54.0 


(I 
1 


6 


8 


9 


10 


11 


li 

0 

0 

9 

11 

16 


in 
26.6 
27.8 
41.5 
49.7 
51.2 


20  34.4 

1     3.5 

5  52.2 

11  50.1 

15  23.5 


17 
20 
23 
23 
0 


48.9 
48.2 
45.0 
50.0 
18.3 


16  37.9 
1  41.3 
9  35.1 

12  48.2 

18  10.9 

20     1.1 

20  23.4 

0  35.8 

9  59.5 

12  36.6 

17  26.5 

19  22.3 
0.6 

19.8 
10.3 


0 
1 
6 


7 
17 
18 
13 
15 


14.0 

5.3 

57.0 

41.2 

0.6 


16  57.6 
0  24.1 
13.2 
36.6 
29.1 


9 
10 
14 


16 

20 

20 

2 


22.9 
25.9 
43.2 
16.1 
9  59.1 


4.0 
18.0 
41.6 
22  32.0 
18  13.0 


10 
11 
15 


21 
0 
0 
6 
7 


16.2 
7.7 
12.3 
24.1 
56.3 


-10 
-12 


6.6 
5.7 


19 


14  50.4 
0  16.3 


Hour  Angle 
II 


+ 
+ 


h     iu 
9  23.6 
9  22.4 

0  28.1 

1  35.7 
6  26.7 


+10 

-  9 

-  4 
+  0 
+  4 


2.1 

38.0 
59.3 
46.4 
12.5 


+  6  33.0 
+  9  26.2 
-11  43.0 
-11  38.1 
-11  10.8 


+  4 
-10 

-  2 
+  0 
+  5 

+  7 
+  7 
+11 

-  3 

-  0 

+  3 
+  5 
+10 
+11 

-  7 


+ 
+ 


+ 
+ 


6 
2 
4 
1 

0 

2 
9 

-  6 

-  4 

-  1 

+  0 
+  4 
+  5 
+10 

-  6 

-  5 

-  4 

-  0 
6 
1 


+ 
+ 


+  4 
+  6 
+  7 
-10 
-  9 


36.3 
37.9 
59  2 
7.8 
20.4 

1.1 

288 
33.4 
20.2 
47.7 

53.4 
45.7. 
15.8 
32.6 
453 

43.6 

50.6 
39.1 

8.6 
8.6 

23 
16  3 

93 
48.2 

2.2 

48.4 
44.7 

1.5 
25.2 

4.6 

59.8 
47.9 
31.7 
7.2 
14.5 

12.4 
59.0 
3.5 
55.7 
26.2 


-  2  44.4 
+  6  24.2 


-0.898-1 
-0.9  J  37 
+0.6866 
+0.5688 
+0.1147 

+0.2372 
+0.9947 
+1.1368 
-0.7863 
-0.7471 

-1.2337 
-0.0003 
+0.2413 
+0.5576 
+0.8331 

-0.9945 
+0.5339 
+0.2245 
-1.1194 
+1.1426 

-0.7907 
+0.0972 
-1  1374 
+0.5118 
+1.1413 

+0.9856 
+1.2909 
+1.0318 
+0.5444 
+1.0060 

-0.1811 
+0.7896 
-0.2927 
+0.6238 
-0.2607 

+1.0780 
+0.3352 
-1.0737 
-0.1458 
+0.6817 

+0.6105 
+1.1695 
+0.5339 
-0.5337 
-0.3202 

-1.2232 

+0.8492 
-0.6776 
+1.1200 
+0.8500 

+1.1048 
-1.0394 
-1.0134 
+0.3243 
-0.8354 

-0.8002 
-0.3449 


0.5651 
0.5651 
0.5643 
0.5640 
0.5634 

0.5628 
0.5619 
0.5607 
0.5591 
0.5581 

0.5572 
0.5563 
0.5551 
0.5551 
0.5549 

0.5482 
0.5443 
0.5406 
0.5390 
0.5363 

0.5354 
0.5353 
0.5331 
0.5286 
0.5274 

0.5253 
0.5245 
0.5226 
0.5220 
0.5201 

0.5196 
0.5161 
0.5155 
0.5100 
0.5097 

0.5093 
0.5080 
0.5070 
O.5068 
0.5066 

0.5065 
0.5065 
0.5065 
0.5066 
0.5072 

0.5072 
0.5073 
0.5079 
0.5093 
0.5152 

0.5163 
0.5176 
0.5176 
0.5204 
0.521 1 

0.5246 
0.5301 


?/' 


+0.0302 

0.0302 

0.01 1 1 

+0.0065 

-0.0040 

-0.0 116 
0.0208 
0.0306 

0.0425 
0.0470 

-0.0543 
0.0599 
0.0655 
0.0657 
0.0665 

-0.0958 
0.1106 
0.1145 
0.1274 
0.1349 

-0.1375 
0.1379 
0.1433 
0.1548 
0.1577 

-0.1630 
0.1649 
0.1694 
0.1708 
0.1752 

-0.1761 
0.1839 
0.1853 
0.1962 
0.1968 

-0.1976 
0.2004 
0.2029 
0.2032 

0.2039 

-0.2041 
0.2046 
0.2046 
0.2050 
0.2049 

-0.2049 
0.2048 
0.2043 
0.2030 
0.1962 

4U947 
0.1932 
0.1932 

0.1894 
0.1884 

-0.1835 
-0.1757 


N. 


o 

-16 
-17 

+90 
+79 
+45 

+53 

+90 
+90 


8.  * 


o 

-68 
-68 
+21 
+15 

-  9 

-  3 
+40 
+51 


-  8|-68 
-68 


-  5 


-49  -68 


+38 
+53 
+78 


-21 
-  8 
+  9 


+90  +25 


-21 

+75' 

+52 

-32 

+90, 

i 

-  7i 

+44! 

-33' 

+72 

+90 

+90 
+90 
+90 
♦74 
+90 

+28 
+90 
+22 
+81 


-70 
+  3 
-15 
-71 
+40 

-73 
-24 
-73. 

-  4 
+38 

+24 
+54 
+26 

-  4 
+24 

-44 

+  8 
-52 

-  3 


+24  I  -52 

+90  j  +26 
+58-20 
-24  1-86 
+30  -46 
+87  -  I 


+79 
+90 
+72 
+  9 
+21 

-37 

+88 
+  1 
+86 
+82 

+81 
-24 
-22 
+54 
-II 

-  9 
+15 


-  5 
+32 

-  9 
-72 
-57 

-90 
*  9 

-87 
+28 
+  9 

+27 

-90 
-90 
-20 
-90 

-90 

-58 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

r 

JANUABY. 

Th*  Stab's 

At  Conjunction  in  K.  A. 

Limiting 
ParaUela. 

Norm. 

Mag. 

Red'oi 
188 

i  from 
13.0. 

44 

Apparent 
Declination. 

Washington 
Mean  Time. 

Hour  Angle 
H 

1 

¥ 

Xs 

t 

0 

+  8 

S. 

c 

-68 

B.  A.  C.  4531 

6 

+152 

-  4.1 

-12  36.6 

d     h     m 

ia  4  n.7 

h     m 
+10  12.3 

-0.4692 

0.5325 

-0.1720 

B.  A.  C.  4679 

64 

1.09 

2.3 

14  24.2 

18  32.9 

+  0    6.2 

-0.8989 

0.5424 

0.1562 

-19 

-90 

B.  A.  C.  4700 

54 

1.06 

2.1 

15  44.7 

21  32.7 

+  3    0.2 

+0  0711 

0.5445 

0.1527 

+35 

-34 

B.  A.  C.  4896 

6 

0.87 

-  0.6 

17  17.9 

13  16  12.1 

-  2  58.0 

-0.8835 

0.5588 

0.1258 

-23 

-90 

t1  Libra 

44 

0.78 

+  0.5 

19  20.6 

14    1  17.0 

+  5  48.0 

+.01924 

0.5658 

0.1107 

+36 

-38 

t*  Libra 

6 

+0.78 

+  0.6 

-19  12.1 

1  45.9 

+  6  15.8 

-0.0096 

0.5662 

-0.1098 

+24 

-38 

YarnaJl  6277 

64 

0.77 

0.9 

20  17.2 

3  42.6 

+  8    8.4 

+0.7152 

0.5677 

0.1064 

+70 

+16 

B.  A.  C.  5100 

64 

0.68 

1.0 

19  16.0 

10    4.2 

-  9  437 

-0.7884 

0.5728 

0.0945 

-20 

-90 

k  Libre 

5 

0.64 

1.2 

19  17.7 

14     1.7 

-  5  55.0 

-1.1143 

0.&758 

0.0866 

-44 

-90 

X  Librae 

6 

0.60 

1.5 

19  48.8 

18  47.5 

-  1  19.7 

-0.9636 

0.5792 

0.0770 

-33 

-90 

B.  AC.  5278 

6 

+0.60 

+  2.0 

-21     8.4 

20  22.8 

+  0  12.1 

+0.2907 

0.5804 

-0.0737 

+41 

-21 

B.  AC  5281 

6 

0.58 

1.8 

20  38.4 

20  34.9 

+  0  23.7 

-0.2427 

0.5805 

0.0733 

+  9 

-53 

cj1  Scorpii 

44 

0.53 

1.8 

20  20.9 

19    0  21.7 

+  4     2.0 

-0.8033 

0.5833 

0.0651 

-23 

-90 

w3  Scorpii 

5 

0.54 

1.9 

20  32.9 

0  36.0 

+  4  15.7 

-0.6123 

0.5834 

0.0647 

-12 

-84 

B.  A.  C.  5395 

6 

0.51 

2.1 

21     5.8 

3  10.1 

+  6  44.1 

-05049 

0.5851 

0.0589 

+  9 

-51 

u  Ophiuchi 

5 

+0.44 

+  2.5 

-21  12.7 

10  38.8 

-10    4.5 

-0.4624 

0.5900 

-0.0419 

-  6 

-69 

24  Ophiuchi 

64 

0.35 

3.3 

22  57.7 

20  26.6 

-  0  39.6 

+1 .0221 

0.5955 

0.0186 

+67 

+25 

B.  A.  C.  5758 

6 

0.29 

3.1 

21  23.9 

16    0  10.8 

+  2  55.8 

-0.6167 

0.5974 

0.0095 

-18 

-84 

Yarnall  7137 

64 

0.24 

3.0 

20  49.8 

3  35.8 

+  6  12.6 

-1.2095 

0.5JW9 

-0.0011 

-61 

-90 

I  Ophiuchi 

5 

0.23 

3.1 

20  59.0 

5  58.3 

+  8  29.5 

-1.0471 

0.5999 

+0.0049 

-46 

-90 

B.  AC.  5866 

6 

+0.22 

+  3.2 

-21  57.7 

7  24.9 

+  9  42.1 

-0.6738 

0.6005 

+0.0086 

-22 

-90 

B.  AC.  5954 

6 

0.19 

3.4 

21  50.4 

12  51.7 

-  8  53.7 

-0.0869 

0.6025 

0.0224 

+12 

-43 

58  Ophiuchi 

5 

0.17 

3.4 

21  37.4 

14  40.8 

-  7    9.0 

-0.2602 

0.6031 

0.0270 

+  3 

-54 

B.  A.  C.  5992 

64 

0.18 

3.5 

22    8.4 

15    2.2 

-  6  48.5 

+0.26-;5 

0.6032 

0.0280 

+33 

-23 

B.A.C.6088 

6 

0.15 

3.6 

22  46.5 

21  46.3 

-  0  20.8 

+1.1505 

0.6049 

0.0452 

+67 

+38 

|        B.  AC.  6098 

6 

+0.10 

+  3.4 

-20  44.1 

22    5.3 

-  0    2.5 

-0.8780 

0.6049 

+0.0460 

-30 

-90 

Yarnall  7631 

64 

0.10 

3.5 

21  275 

23  49.8 

+  1  37.8 

-0.0744 

0.6052 

0.0506 

+15 

-43 

ft  Sagittarii 

44 

0.08 

3.5 

21     5.2 

17    2  21.8 

+  4    3.5 

-0.3042 

0.6055 

0.0569 

+  4 

-57 

14  Sagittarii 

6 

0.09 

3.6 

21  44.5 

2  32.6 

+  4  13.9 

+0.3599 

0.6055 

0.0574 

+41 

-18 

15  Sagittarii 

5 

0.07 

3.4 

20  45.7 

2  55.6 

+  4  35.9 

-0.5973 

0.6056 

0.0584 

-12 

-82 

16  Sagittarii 

6 

+0.07 

+  3.4 

-20  25.3 

2  56.1 

+  4  36.4 

+0.0618 

0.6056 

+0.0584 

+24 

-34 

21  Sagittarii 

5 

0.04 

3.5 

20  36.1 

6  49.1 

+  8  20.0 

-0.5086 

0.6059 

0.0683 

-6 

-73 

NEW 

MOON. 

£  Aquorii 

44 

0.00 

3.3 

8  22.9 

90  10  59.8 

+  9  30.1 

-1.0947 

0.5825 

0.21 1 1 

-29 

-90 

B.A.C.7562 

64 

+0.04 

+  3.2 

-  9  34.7 

13  58.5 

-11  37.9 

+0.7117 

0  5811 

+0.2139 

+81 

+  1 

cl  Capricorni 

54 

0.04 

35 

9  37.4 

14    0,6 

-11  35.9 

+0.7634 

0.581 1 

0.2139 

+75 

+  4 

c*  Capricorni 

64 

0.04 

3.2 

9  49.1 

14  32.2 

-1 1     5.5 

+1.0693   0.5808 

05145 

+80 

+24 

30  Aquarii 

54 

0.07 

3.5 

7    5.5 

21  42.9 

-  4  10.7 

-0.0489 

0.5776 

02200 

+34 

-41 

Bradley  2888 

64 

0.07 

3.7 

5  55.7 

22  54.6 

-  3     1.6 

-0.9294 

0.5769 

05207 

-15 

-90 

B.  A.  C.  7744 

6 

+0.10 

+  3.8 

-  5  18.1 

91    1  44.7 

-  0  17.8 

-0.9175 

0.5757 

+0.2224 

-14 

-90 

44  Aquarii 

54 

0.11 

3.5 

6  58.5 

3  36.1 

+  1  29.6 

+0.1586 

0.5750 

0.22:14 

+46 

-29 

51  Aquarii 

54 

0.13 

3.6 

5  26.0 

6  35.8 

+  4  22.7 

+0.2966 

0.5737 

05249 

+55 

-22 

k  Aquarii 

5 

0.18 

3.5 

4  50.1 

12  28.1 

+10    2.4 

+1.0361 

0.5714 

0.2270 

+85 

+21 

3  Piacium 

6 

0.28 

4.4 

0  26.8 

22  24.7 

-  4  22.4 

-1 .0366 

0.5676 

0.2286 

-22 

-90 

B.  A.  C.  8152 

64 

+0.37 

+  42 

-  0  21  4 

99    8  26.7 

+  5  18.3 

+1.1663 

0.5647 

+05276 

+90 

+32 

k  Piacium 

44 

0.38 

4.4 

+  0  36.6 

9  57.0 

+  6  45.5 

+0.5463 

0.5642 

0.2273 

+73 

+  8 

9  Piacium 

64 

0.38 

4.3 

0  28.5 

10    5.5 

+  6  53.7 

+0.7131 

0.5642 

05273 

+90 

+  1 

Yarnall  10387 

64 

0.40 

4.6 

1  43.0 

11  47.8 

+  8  32.4 

-0.1351 

0.5638 

0.2268 

+31 

-45 

16  Piacium 

6 

0.43 

4.5 

1  26.9 

14    8.4 

+10  48.1 

+0.6631 

0.5632 

05261 

+85 

-  2 

19  Piacium 

6 

+0.47 

+  4.8 

+  2  50.0 

18  34.3 

-  8  55.3 

+05788 

0.5622 

+05244 

+54 

-23 

d  Piacium 

54 

0.66 

5.5 

7  32.2 

93    9  48.3 

+  5  47.1 

-1.0904 

0.5597 

0.2154 

-26 

-83 

45  Piacium 

6 

0.67 

5.3 

7    2.4 

12    5.0 

+  7  59.1 

-0.1018 

0.5596 

05137 

+32 

-43 

51  Piacium 

64 

0.72 

5.1 

6  18.3 

15    4.9 

+10  52.8 

+15782 

0.5593 

0.2112 

+90 

+46 

101  Piacium 

6 

1.11 

6.3 

14     3.6 

94  19  25.4 

-  9  45.3 

-*.0561 

0.5586 

0.1796 

-25 

-76 

104  Piacium 

64 

+1.15 

+  6.0 

+13  41.3 

20  58.8 

-  8  15.1 

-0.3972 

0.5587 

+0.1776 

+16 

-56 

19  Arietta 

6   1 41.36 

+  5.3 

+14  43.7 

90  12    3.4 

+  6  18.4 

+1.0450 

0.5597 

+0.1553 

+90 

430 

412 
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ELEMENTS  FOE  THE  PREDICTION  OF  OCCULTATIONS. 

JANUARY. 

1 

Tub  Sear's 

At  Conjunction  in  R.  A. 

Limiting 
Parallel*. 

1 

Name. 

Mag. 

Bed'm 
188 
da 

i  from 
3.0. 

4-  5.6 

Apparent 
Declination. 

Washington 
Mean  Time. 

Hour  Angle 
H 

T 

*' 

ft 

N. 

8. 

n 

-48 

27  Arietis 

1      « 
6     +1.49 

4-17  ll'jO 

d     li      m 
25  J9  58.5 

h     in 
-10    3.0 

-0.3312 

0.6604 

+0.1425 

o 

+20 

40  Arietis 

64 

1.60 

5.2 

17  47.6 

26    3  47.6 

-  2  30.1 

+0.0926 

0.5610 

0.1291 

+44 

-23i 

n  Arietis 

6 

1.60 

4.8 

16  58.5 

4    8.6 

-  2    9.9 

+0.9969 

0.6610     0.1287 

+90  +30' 

pi  ArietiM 
^Arietis 

64 

1.64 

4.7 

17  15.4 

6  38.0 

+  0  14.3 

+1.0153 

0.5612 '   0.1240 

490 

+32 

6   :    1.64 

4.7 

17  51.3 

7     1.3 

+  0  36.8 

+0.4357 

0.5612 

0.1232 

466 

-  4 

p9  Arietis 

6 

41.65 

4-  4.8 

+  17  33.2 

7  175 

+  0  52.1 

+0.7848 

0.5612 

+0.1229 

+90 

+16 

54  Arietis 

64 

1.73 

4.4 

18  20.5 

12  33.9 

+  5  57.8 

+0.5797^ 

0.5617 

0.1132 

479 

+  5 

6  Arietis 

44 

1.76 

46 

19  16.8 

13  59.7 

+  7  20.6 

-0.2497 

0.561H     0.1107 

+24 

-40 

B.  A.  C.  1032 

64 

1.83 

4.5 

20    4.9 

18    4.4 

+11  16.8 

-0.6610 

0.5621 

0.1030 

+  1 

-67 

t*  Arietis 

54 

1.86 

4.5 

20  19.2 

18  54.6 

-11  54.7 

-0.8275 

0.5621 

0.1015 

-10 

-70 

65  Arietis 

6 

41.86 

4  4.5 

+20  23.1 

19  39.0 

-11  11.9 

-0.6216 

0.5621 

+0.1000 

-  9 

-70 

13  Tauri 

6&      1.94 

3.3 

19  19.3 

27    3  34.3 

-  3  335 

+1.0368 

0.5625 

0.0847 

+90 

+37 

B.  A.C.I  143 

64  I    1.97 

3.7 

20  33.2 

4  29.9 

-  2  39.6 

-0.1945  0.5625 

0.0843 

+27 

-34 

14  Tauri 

64     1.95 

3.2 

19  17.5 

4  13.0 

-  2  55.9 

+1.1236  '0.5625 

0.0833 

490 

+45 

B  A.  C.  1242 

6 

2.05 

2.4 

19  52.1 

11  525 

+  4  27.3 

+1.0947 

0.5624 

0.0682 

+90 

+44 

A1  Tauri 

5 

+2.11 

+  2j8 

+21  45.6 

13  24.6 

+  5  56.4 

-0.8206 

0.5624 

40.0652 

-10 

-69 

A«  Tauri 

6 

2.09 

2.5 

21  41.4 

13  413 

+  6  12.6 

-0.7302 

0.5624 

0.0646 

-4-69 

we  Tauri 

&4 

2.14 

1.8 

20  17.2 

19    0.4 

+11  20.6 

+1 .0852 

0.5623 

0.0539 

+90 

+44 

53  Tauri 

6 

2.16 

1.9 

20  51.4 

19  575 

.11  44.6 

+0.5271 

0.5623 

0.0519 

+75 

+  8 

56  Tauri 

6 

2.18 

2.0 

21  29.2 

20     1.1 

-11  40.9 

-0.1458 

0.5623 

0.0517 

+30 

-28 

B.A.C.  1342 

64 

42.18 

4-  1.7 

+20  32.3 

21  16.0 

-10  26.6 

+0.9342 

0.5622 

+0.0492 

+90 

+33 

k1  Tauri 

54     2.21 

1.8 

22    1.4 

22  33.1 

-  9  145 

-0.5953 

0.5621 

0.0467 

+  4 

-57 

«•  Tauri 

64 

2.21 

1.8 

21  55.8 

22  34.5 

-  9  12.7 

-0.4938 

0.5621 

0.0466 

+10 

-50 

v>  Tauri 

44 

2.22 

1.9 

22  32.7 

22  57.4 

-  8  50.7 

-1.1366 

0.5621 

0.0456 

-36 

-68 

B.  A.  C.  1373 

64 

&m^mi 

1.4 

21  21.3 

23  44.3 

-  8    5.4 

+0.1738 

0.6621 

0.0441 

+49 

-10 

Rumker  1250 

64 

42.31 

4-  1.0 

+22  42.9 

as   6    0.5 

-  2    2.3 

-1.0503 

0.6617 

+0.0314 

-28 

-68 

r  Tauri 

44 

2.31 

1.0 

22  43.8 

6    1.6 

-  2    15 

-1.0659 

0.5617 

0.0313 

-29 

-68 

Yarnall  1997 

64 

2.33 

1.0 

22  43.3 

6  45.7 

-  1  18.6 

-1.0354 

0.5616 

0.0298 

-26 

-68 

i  Tauri 

5 

2.39 

4-  0.4 

21  25.2 

15  20.0 

+  6  67.9 

+0.5482 

0.5606 

0.0122 

+77 

+13 

105  Tauri 

6 

i  2.43 

-  0.7 

21  32.8 

17  29.5 

+  9    2.9 

+0.4327 

0.5603 

+0.0079 

+67 

+  7 

»  Tauri 

6   1 42.48 

-  1.2 

421  58.4 

22  33.9 

-10    3.1 

-0.0148 

0.5594 

-0.0025 

437 

-16 

o  Tauri 

6       2.51 

1.8 

21  50.0 

99    2  19.5 

-  6  25.4 

40.1 130 

0.5587 

0.0102 

+45 

-10 

£  Tauri 

34 

2.54 

2.5 

21     4.1 

6  51.3 

-  2    2.8 

+0.8790 

0.5578 

0.0191 

+90 

+33 

B.  A  C.  1835 

64 )    2.57 

3.4 

20  49.5 

11  43.0 

+  2  38.9  +1.0287 

0.5568 

0.0288 

+90 

+42 

141  Tauri 

6   :   2.64 

3.8 

22  23.7 

17  44.7 

+  8  28.4 

-0.8907 

0.5553 

0.0406 

-15 

-68 

B.  A.  C.  1970 

64 '  42.67 

-  4.2 

+22  12.4 

21  20.5 

+11  56.8 

-0.8457 

0.5543 

-0.0476 

-12 

-€8 

B.A.C.  2039 

641   2.68 

55 

21   15.0 

80    2  48.5 

-  6  46.1 

-0.0875 

0.5526 

0.0578 

+33 

-26 

15  Genii oorum 

6   1    2.69 

5.7 

20  51.5 

5  47.1 

-  3  53.4 

+0.1597 

0.5516 

0.0633 

+48 

-13 

16  Geminonim 

6 

2.68 

5.8 

20  33.9 

5  52.2 

-  3  48.5 

+0.4751    0.5515 

0.0635 

+70 

+  4 

v  Gemioorum 

44 

2.68 

5.8 

20  17.0 

6  20.8 

-  3  20.8 

+0.7513 

0.5512 

0.0644 

+90 

+20 

£  Geminorura 

4 

42.78 

-  8.0 

+20  44.4 

22  49.7 

-11  24.4 

-1.0500 

0.5454 

-0.0934 

-27 

-70 

B.A.C.  2432 

64 

2.77 

9.5 

18  29.7 

31    7  57.3 

-  2  34.4 

+0.4995 

0.5417     0.1081 

+72 

+  1 

/  Genii norum 

6   1   2.77 

10.5 

17  56.3 

15  54.8 

+  5    8.0 

+0.2043 

0.5386;   0.1203 

+50 

-16 

g  Geminonim 

54  42.79 

-10.6 

+18  47.6 

19    9.0 

+  8  16.1 

-1.1366 

0.5373 1-0.1250 

-34 

-71 

FEBRUARY. 

1  Caneri 

6 

42.76 

-11.6 

+16    6.1 

1    0  33.4 

-10  29.6 

+1.1424 

0.5352 

-0.1396 

+90 

+41 

3  Caneri 

6 

2.78 

H.6 

17  37.6 

2  24.2 

-  8  42.3 

-0.7985 

0.5345 

0.1351 

-  7 

-73 

5  Caneri 

6 

2.78 

11.7 

16  46.6 

2  46.6 

-  8  20.5 

+0.0983 

0.5343 

0.1356 

+44 

-24 

B.A.C.  2731 

64 

42.79 

-11.9 

+17  21.6 

7    0.1 

-  4  14.8 

-1.1306 

0.5328 

-0.1411 

-32 

-73 

29  Caneri 

6 

2.77 

13.1 

14  35.8 

16  25.6 

+  4  53.3 

+0.5417 

0.5287 

0.1508 

♦74 

-  2 

B.  A.  C.  2872 

64 

2.76 

13.4 

13  39.4 

19    3.1 

+  7  26.4 

+1.1792 

0.5277 

0.1556 

+90 

+42 

A1  Caneri 

6 

2,75 

13.8 

13    6.0 

23  53.5 

-11  52.0 

+1.0317 

0.5257 

0.1610 

+90 

+27 

60  Caneri 

6 

2.74 

13  4 

12    4.3 

»    6  27.8 

-  5  29.6 

+1.0914 

0.5231 

0.1677 

+90 

+31 

a  Canori 

4 

42.73 

-14.4 

+12  18.6 

7  47.0 

-  4  12.7 

+0.6060 

0.5227 

-0.1690 

+80 

0 

«  Caneri 

5 

42.72 

-14.6 

+11    8.3 

12  37.5 

+  0  29.3  +1.0760  0.5209  -0.1734 

+90 

+29 

OCCULTATIONS,   1882. 


413 


ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

FEBRUARY. 

The  Stab's 

At  Conjunction  in  R.  A. 

Limiting 
Parallel* 

Name. 

Mag. 

64 

Red'ns  from 
1883.0. 

Apparent 
Declination. 

Washington 
Mean  Tune. 

Hour  Angle 
Jff 

T 

vf 

y7 

N. 

S. 
-4§ 

B.  A.  €.  3192 

+271 

-14.5 

+12°    2.4 

d     h    m 
9  13  40.2 

h     m 
+  1  30.2 

-0.1083 

0.5205 

-0.1743 

+3*i 

o  Leonis 

6 

2.69 

15.2 

9  33.9 

23  31.8 

+1 1     4.6 

+0.8843 

0.5175 

0.1824 

+90 

+14 

A  Leonis 

6 

2.68 

15.3 

10  13.9 

3    1  22.7 

-11     7.7 

-0.1940 

0.5170 

0.1837 

+27 

-46 

o  Leonis 

3) 

2.68 

15.6 

10  25.4 

6  16.2 

-  6  22.6 

-1.3161 

0.5156 

0.1871 

-52 

-80 

B.  A.  C.  3407 

6 

2.65 

15.8 

8  52.3 

15  22.2 

+  2  27.9 

-1.3189 

0.5134 

0.1926 

-52 

-81 

7T  Leonis 

5 

+2.64 

-16.0 

+  8  36.3 

16  29.9 

+  3  33.7 

-1 .2405 

0.5131 

-0.1932 

-40 

-82 

14  Sextantis 

6 

2.62 

16.0 

«  10.9 

20  ~"9.4 

+  7    2.0 

+0.7603 

0.5123 

0.1950 

+90 

+  5 

16  Sextantis 

6 

2.61 

15.9 

6  44.7 

21  23.5 

+  8  19.0 

-0.1220 

0.5121 

0.1957 

+31 

-44 

19  Sextantis 

64 

2.60 

15.9" 

5  11.6 

23  20.0 

+10  12.2 

+1.2218 

0.5117 

0.1966 

+90 

+39 

Yarnall  4339 

64 

2.57 

15.9 

4  31.7 

4    6  45.0 

-  6  35.2 

+0.4923 

0.5105 

0.1995 

+69 

-11 

34  Sextantis 

6 

+2.54 

-15.8 

+  4  11.7 

15  32.5 

+  1  57.5 

-0.9018 

0.5094 

-0.2021 

-12 

-86 

36  Sextantis 

6 

2.53 

15.9 

3    6.2 

16  55.6 

+  3  18.3 

+0.0300 

0.5093 

0.2024 

+40 

-36 

B  A.  13.  3726 

6 

2.52 

15.7 

1  38.8 

20  47.4 

+  7    3.7 

+0.8656 

0.5089 

0.2032 

+90 

+10 

55  Leonis 

6 

2.51 

15.7 

1  21.7 

22  40.9 

+  8  54.0 

+0.7984 

0.5089 

0.2034 

+90 

+  6 

B.  A.  C.  3779 

6 

2.50 

15.5 

0    6.6 

«    2  43.3 

-11  10.4 

+1.3655 

05087 

0.2039 

+90 

+62 

p«  Leonis 

6 

+2.50 

-15  5 

+  0  37.8 

3    0.5 

-10  53.7 

+0.7286 

0.5087 

-0.2040 

+90 

+  2 

p-'*  Leonis 

5 

2.46 

15.4 

+  0  34.1 

8  32.9 

-  5  30.6 

-0.3326 

0.5087 

0.2043 

+20 

-58 

B.A.C.3901 

6 

2.42 

15.1 

-  1     3.3 

16  15.6 

+  1  59.3 

-0.1059 

0.5090 

0.2040 

+32 

-43 

B.  A.  C.  3903 

64 

2.42 

15.2 

0  15.1 

16  20.3 

+  2    3.8 

-1.0123 

0.5090 

0.2040 

-10 

-90 

B.  A.  C.  3909 

6 

2.41 

15.2 

0  12.2 

17    4.4 

+  2  46.7 

-1.2165 

0.5091 

0.2039 

-37 

-90 

e  Leonis 

44 

+2.43 

-14.9 

-  2  21.4 

17  34.3 

+  3  15.8 

+1.0691 

0.5091 

-0.2038 

+88 

+25 

B.  A.  C.  3955 

54 

2.40 

14.8 

1  47.3 

21  57.9 

+  7  32.1 

-0.4565 

0.5095 

0.2033 

+13 

-#> 

B.  A.  C.  4006 

6 

2.37 

14.1 

4  40.9 

6    4  48.9 

-  9  48.4 

+1.3f,74 

0.5103 

0.2020 

+86 

+59 

B.  A.  C.  4201 

64 

2.27 

12.7 

8     1.5 

*    0  35.0 

+  9  24.0 

+1.1105 

0.5148 

0.1949 

+82 

+28 

X  Virginia 

5 

223 

12.5 

7  21.0 

6  32.5 

-  8  48.8 

-0.7857 

0.5167 

0.1918 

-  7 

-90 

B.  A.  C.  4259 

6 

+2.23 

-12.5 

-  7  23.2 

6  37.1 

-  8  44.3 

-0.7593 

0.5167 

-0.1917 

-  5 

-90 

B.  AC.  4312 

64 

2.20 

11.3 

9  42.0 

12  52.6 

-  2  39.7 

+0.5921 

0.5189 

0.1879 

+73 

-  6 

y  Virginia 
g  Virginis 

5 

2.18 

11.6 

8  54.1 

14  25.8 

-  1    9.3 

-0.5750 

0.5195 

0.1868 

+  5 

-76 

6 

2.14 

10.9 

10    6.7 

21  24.9 

+  5  37.5 

-0.5353 

0.5199 

0.1819 

+  6  -73 

50  Virginia 

6 

2.14 

10.9 

9  42.1 

22  22.4 

+  6  33.3 

-1.1574 

0.5227 

0.1812 

-35 

-90 

i  Virginis 

54 

+2.08 

-  9.8 

-12    5.8 

8    6  59.4 

-  9    5.1 

-0.0730 

0.5267 

-0.1739 

+30 

-42 

B.  A.  C.  4531 

6 

2.06 

9.3 

12  36.7 

10  58.8 

-  5  13.0 

-0.1974 

0.5288 

0.1702 

+22  ]  -50 

B.  A.  C.  4679 

64 

1.96 

7.3 

14  24.3 

9    1  38.0 

+  8  58.9 

-0.6317 

0.5370 

0.1545 

-3-84 

B.  A.  C.  4700 

54 

1.94 

7.0 

15  44.8 

4  41.7 

+11  56.7 

+0.3490 

0.5388 

0.1507 

+50!-l9 

B.  A.  C.  4896 

6 

1.77       4.8 

17  18.0 

23  51.3 

+  6  28.8 

-0.6241 

0.5509 

0.1241 

-  7|-84 

t1  Libra) 

44 

+1.70 

-  3.4 

-19  20.7 

10    9  13.0 

-  8  28.3 

+0.4614 

0.5570 

-0.1091 

+53   -12 

**  Libra? 

6 

1.69 

3.4 

19  12.2 

9  42.9 

-  7  59.5 

+0.2564 

0.5573 

0.1083 

+41 

-  4 

Yarnall  6277 

64 

1.68 

2.9 

20  17.3 

11  43.4 

-  6    3.1 

+1.1929 

0.5587 

0.1049 

+70 

+41 

B.  A.  C.  5109 

64 

1.60 

2.6 

19  16.1 

18  17.6 

+  0  17.3 

-0.5403 

0.5631 

0.0934 

-  5 

-75 

41  Libra* 

6 

1.57 

2.3 

18  54.8 

21     3.5 

+  2  57.5 

-1.1647 

0.5650 

0.0882 

-49 

-90 

k  Librae 

5 

+1.56 

-  2.1 

-19  17.7 

22  233 

+  4  14.3 

-0.8754 

0.5658 

-0.0857 

-26 

-90 

a  Librae 

6 

!.50 

1.6 

19  48.8 

11    3  19.0 

+  8  59.7 

-0.7268 

0.5690 

0.076^5 

-181-90 

B.  A.  C.  5278 

6 

1.49 

1.0 

21     8.5 

4  57.5 

+10  34.8 

+0  5449 

0.5701 

0.0730 

+56 

-  7 

B.  A.  C.  5281 

6 

1.49 

1.3 

20  38.4 

5  10.1 

+10  46.8 

+0.0037 

0.5702 

0.0726 

+22 

-39 

(jl  Scorpii 

44 

1.43 

1.0 

20  20.9 

9    4.9 

-  9  26.9 

-0.5701 

0.5727 

0.0647 

-10 

-79 

up  Scorpii 

o 

+1.43 

-  1.0 

-20  32.9 

9  19.8 

-  9  12.5 

-0.3759 

0.5729 

-0.0645 

+  1 

-62 

B.  A.  C.  5395 

6 

1.41 

-  0.6 

21     5.8 

11  59.4 

-  6  38.8 

+0.0343 

0.5745 

0.0587 

+22 

-36 

0  Ophiuchi 

5 

1.31 

+  0.2 

21  12.8 

19  44.3 

+  0  49.0 

-0.2365 

0.5789 

0.0438 

+  6 

-52 

24  Ophiuchi 

64 

1.20 

1.7 

22  57.7 

19    5  53.3 

+10  35.1 

+1 .2578 

0.5847 

0.0195 

+67 

+57 

B.  A.  C.  5758 

6 

1.13 

1.5 

21  24.0 

9  45.4 

-  9  41.7 

-0.4118 

0.5866 

0.0105 

-6 

-65 

Yarnail  7137 

64 

+1.08 

+  1.5 

-20  49.8 

13  17.7 

-  6  17.5 

-1.0179 

0.5886 

-0.0024 

-44 

-90 

f  Ophiuchi 

5 

1.05 

1.8 

20  59.0 

15  45.1 

-  3  55.8 

-0.8574 

0.5893 

+0.0035 

-33 

-90 

B.  A.  C.  5866 

6 

1.03 

2.0 

21  19.7 

17  14.7 

-  2  29.7 

-0.4954 

0.5899 

0.0071 

-10 

-72 

B.  A.  C.  5954 

6 

0.97 

2.4 

21  50.4 

22  52.6 

+  2  55.2 

+0.1054 

0.5921 

0.0204 

+23 

-32 

58  Ophiuchi 

5 

0.95 

2.4 

21  37.4 

13    0  45.3 

+  4  43.6 

-0.0736 

0.5928 

0.0250 

+13 

-42 

B.  A.  C.  5992 

64 

+0.95 

+  2.5 

-22    8.4 

1     7.4 

+  5    4.8 

+0.4618 

0.5929 

+0.0259 

+46 

-12 

B.  A.  C.  6081 

6 

+0.87 

+  2.7 

-20  19.7 

7  22.3 

+1 1     5.1 

-1.1695 

0.5948 

+0.0409 

-54 

-90 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

\ 

FEBRUARY. 

The  Stak's 

At  Conjunction  in  B.  A. 

Limiting 
Parallels. 

Name. 

Hag. 
6 

Red'iH 
188 
da 

i  from 
2.0. 

Apparent 
Declination. 

WashisfftoD 
Mean  Tune. 

Hour  Angle 
H 

Y 

* 

• 

N. 

s. 

o 

-90 

B.A.C.6098 

+0*85 

+  #7 

-20  44.1 

d     h      m 
13    8  24.1 

h     m 
-11  55.6 

-0.7126 

0.5951 

+0.0434 

© 
-20 

Yarnall  7631 

6i 

0.83 

3.0 

21  27.2 

10  11.8 

-10  12.1 

+0.0982 

0.5955 

0.0478 

+25-32 

fi  Sagittarii 

41 

0.80 

3.1 

21     5.2 

12  48.3 

-  7  41.8 

-0.1395 

0.5961 

0.0540 

+12'  -46 

14  Sagittarii 

6 

0.80 

3.3 

21  44.5 

12  59.5 

-  7  31.0 

+0.5321 

0.5961 

0.0544 

+53 

-  8 

15  Sagittarii 

5 

0.79 

3.1 

20  45.7 

13  23.1 

-  7    8.4 

-0.4375 

0.5962 

0.0555 

-  3 

-67 

16  Sagittarii 

6 

+0.79 

+  3.0 

-20  25.3 

13  23.7 

-  7    7.8 

-0.7805 

0.5962 

+0.0555 

-23 

-90 

21  Sagittarii 

5 

0.75 

3.2 

20  36.1 

17  23.4 

-  3  17.5 

-0.3550 

0.5970 

0.0652 

+  2  -GO 

B.  A.  C.  6336 

6i 

0.71 

3.7 

21  29.5 

22  19.1 

+  1  26.4 

+0.8905 

0.5977 

0.0774 

+60 ;  +ir. 

B.  A.  C.  634? 

61 

0.69 

3.6 

21     9.0 

22  43.1 

+  1  49.5 

+0.5776 

0.5977 

0.0779 

+6tti-  r» 

Yarnall  7918 

6 

0.66 

3.3 

19  23.7 

14    0  20.0 

+  3  22.5 

-1.0561 

0.5979 

0.0817 

-40 )  -IK)  | 

Yarnall  7942 

6 

+0.64 

+  3.4 

-19  43.6 

I  32.8 

+  4  32.4 

-0.6213 

0.5980 

+0.0847 

-llj-84 

Yarnall  7955 

6 

0.64 

3.6 

20  24.0 

2  15.7 

+  5  13.6 

+0.1 147 

0.5980 

0.0863 

+29   -31 

29  Sagittarii 

6 

0.63 

3.6 

20  27.4 

2  58.0 

+  5  54.2 

+0.2326 

0.5981 

0.0880 

+36 

-25 

£!  Sagittarii 

6 

0.60 

3.7 

20  48.5 

5  58.7 

+  8  47.8 

+0.8592 

0.5983 

0.0950 

+69i+l2 

Yarnall  8035 

61 

0.59 

3.5 

19  18.3 

6    6.4 

+  8  55.1 

-0.6314 

05J183 

0.0953 

-II 

-85 

Yarnall  8087 

61 

♦0.57 

+  3.9 

-19  23.6 

8  15.3 

+10  59.0 

-0.3325 

0.5983 

+0.1003 

+  6 

-59 

Yarnall  8088 

6 

0.57 

3.5 

19  16.2 

8  16.7 

+11     0.3 

-0.4531 

0.5983 

0.1004 

0 

-68 

Yarnall  8122 

6i 

0.55 

3.5 

18  55.0 

9  52.1 

-11  28.0 

-0,6434 

0.5984 

0.1041 

-11    -86 

B.A.C.6536 

6 

0.55 

3.6 

19  28.4 

10  18.3 

-11     3.0 

-0.0427 

0.6984 

0.1050 

+22 

-41 

d  Sagittarii 

5 

0.51 

3.6 

19    9.6 

13  59.6 

-  7  30.6 

+0.0484 

0.5983 

0.1134 

+28 

-35 

Yarnall  8261 

61 

+0.50 

+  3.7 

-19  27.2 

15  33.3 

-6    0.4 

+0.5188 

0.5982 

+0.1 168 

+57 

-  9 

p1  Sagittarii 

4 

0.49 

3.4 

18    4.0 

15  36.2 

-  5  57.6 

-0.8539 

0.5982 

0.1169 

-22 

-90 

p*  Sagittarii 

54 

0.49 

3.5 

18  31.5 

15  39.5 

-  5  54.5 

-0.3922 

0.5982 

0.1171 

+  5 

-63 

B.A.C.6658 

6 

0.47 

3.6 

18  35.7 

18    7.1 

-  3  32.7 

-0.0273 

0.5981 

0.1226 

+25 

-39 

Yarnall  8347 

61 

0.46 

3.8 

19  37.9 

19  31.5 

-  2  11.6 

+1.1757 

0.5980 

0.1227 

+71 

+39 

g  Sagittarii 

54 

+0.36 

+  3.4 

-15  48.2 

13    5  58.1 

+  7  50.2 

-1.1893 

05%7 

+0.1472 

-45 

-90 

B.A  C.6992 

61 

0.30 

3.4 

15    9.2 

15    3.2 

-  7  26.1    -0.4069 

0.5948 

0.1645 

+  9  -63 

8  Capricorni 

3 

0.30 

3.4 

15    9.1 

15    8.8 

-  7  20.7 

-0.3950 

0.5948 

0.1647 

+  9 

-63 

B.  A.  C.  7063 

6 

0.29 

3.5 

15  269 

19  10.2 

-  3  28.7 

+0.5736 

0.5940 

0.1718 

+66 

-  6 

B.  A.  C.  7087 

5 

0.27 

3.4 

14    7.5 

20  26.1 

-  2  15.7 

-0.5076 

0.5935 

0.1740 

+  4 

-71 

r1  Capricorni 

6 

+0.27 

+  3.6 

-15  33.2 

21  40.8 

-  1     3.9 

+1.1133 

0.5932 

+0.1761 

+75 

+30 

t*  Capricorni 

5 

0.27 

3.6 

-15  22.0 
NEW 

22  27.4 
MOON. 

-  0  19.2 

+1.0993 

0.5930 

0.1773 

+75 

+29 

k  Piscium 

41 

0.26 

3.0 

+  0  36.6 

18  20  13.6 

-  5    9.7 

+0.3806 

0.5746 

05292 

+61 

-17 

16  Piscium 

6 

+0.29 

+  3.0 

+  1  26.9 

10.0  17.0 

-  1  15.2 

+0.4855 

0.5739 

+0.2281 

+68 

-12 

19  Piscium 

6 

0.32 

3.1 

2  50.0 

4  34.0 

+  2  52.5 

+0.0829 

0.5731 

05265 

+43 

-33 

22  Piscium 

61 

0.33 

2.9 

2  16.5 

6  57.3 

+  5  10.7 

+1.1869 

0.5728 

05255 

+90  +34 

d  Piscium 

&1 

0.43 

3.5 

7  32.2 

19  162 

-  6  57.0 

-1.2814 

05715 

0.2180 

-45  -83 

45  Piscium 

6 

0.44 

3.4 

7    2.4 

21  27.8 

-  4  50.1 

-0.3136 

05713 

0.2163 

+21 

-55 

51  Piacium 

61 

+0.45 

+  3.3 

+  6  18.3 

90    0  21.2 

-  2    2.9 

+1.0385 

05710 

+05138 

+90 

+23 

Yarnall  585 

61 

0.61 

3.5 

9  16.8 

15  51.8 

-11     5.7 

+1.2744 

05704 

0.1977 

+90 

+48 

101   Piscium 

6 

0.77 

3.9 

14    3.5 

21    3  39.3 

+  0  16.4 

-1 .2969 

05702 

0.1822 

-52 

-76 

104  Piscium 

61 

0.79 

3.8 

13  41.3 

5    9.4 

+  1  43.4 

-0.6506 

0.5702 

0.1802 

+  2 

-74 

19  Arietis 

6 

0.96 

3.5 

14  43.6 

19  42.7 

-  8  14.6 

+0.7551 

05702 

0.1576 

+90 

+11 

27  Arietis 

6 

+1.08 

+  3.7 

+17  11.0 

22    3  22.5 

-  0  51.3 

-0.6036 

0.5701 

+0.1446 

+  4 

-66 

40  Arietis 

61 

1.17 

3.3 

17  47.5 

10  57.5 

+  6  27.4 

-0.1897 

05699 

0.1309 

+27 

-38 

n  Arietis 

6 

1.18 

3.2 

16  58.4 

11  17.9 

+  6  47.1 

+0.7001 

0.5698 

0.1302 

+90 

+'0 

p*  Arietis 

6 

1.21 

3.1 

17  51.2 

14    5.6 

+  9  28.8 

+0.1475 

0.5698 

0.1250 

+46 

-19 

p*  Arietis 

6 

1.22 

3.1 

17  33.2 

14  21.0 

+  9  43.6 

+0.4914 

0.5698 

0.1245 

+71 

0 

53  Arietis 

6 

+1.28 

+  2.7 

+17  25.5 

19    6.4 

-  9  415 

+1.1981 

05696 

+0.1154 

+90 

+49 

54  Arietis 

61 

1.29 

2.9 

18  20.5 

19  29.1 

-  9  19.4 

+0.2886 

0.5696 

0.1147 

+55 

-10 

6  Arietis 

41 

1.32 

3.2 

19  16.8 

20  52.6 

-  7  58.8 

-0.5289 

0.5695 

0.1119 

+  8-58 

B.A.C.1032 

61 

1.38 

2.8 

20    4.9 

23    0  51.1 

-  4    8.9 

-0.9356 

0.5694 

0.1042 

-18 

-70 

t*  Arietis 

51 

1.40 

2.8 

20  19.2 

1  40.1 

-  3  21.7 

-1.0995 

0.5694 

0.1026 

-31 

-70 

65  Arietis 

6 

+1.40 

+  2.9 

+20  23.1 

2  23.4 

-  2  40.0 

-1.0942 

05693 

+0.1011 

-31 

-70 

13  Tauri 

61 

+1.49 

+  2.1 

+19  19.3 

10    7.8 

+  4  47.9 

+0.7411 

0.5687 

+0.0858 

+90 

+18 

OCCULTATIONS,   1882. 
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ELEMENTS  FOR  THE  PREDICTION  OF  OOCULTATIONS. 


FEBRUARY. 


Thjb  Stab's 


At  Conjunction  in  R.  A. 


LimltlDg 
Parallels. 


Name. 


B.A.C.  1143 
B.  A.  C.  1242 

A»  Tauri 
A*  Tauri 
(^  Tauri 

53  Tauri 
56  Tauri 

itumker  1 169 

k1  Tauri 

jc«  Tauri 

B.A.C.  1373 

i  Tauri 
105  Tauri 
n  Tauri 

0  Tauri 

C,  Tauri 
B.A.C.  1835 
141  Tauri 

B.A.C.  1070 
B.  A.  C.  2039 

15  Geminorum 

16  Geminorum 
p  Geminorum 
(  Geminorum 

B.A.C.  2432 

Lalande  14620 
/  Geminorum 
g  Geminorum 

1  Cancri 
3  Cancri 

5  Cancri 
B.A.C.  2781 
Yurnoll  3362 
29  Cancri 


Hag. 


64 

64 

5 

6 

5& 

6 

6 

64 

54 

64 

64 
5 

6 

6 

6 

34 
64 
6 

64 
64 

6 
6 

44 
4 

64 

6 
6 

54 

6 
6 

6 
64 
64 
6 


Red'ns  from 

1882.0. 

Aa        Ad 


8 

+151 
1.61 
1.65 
1.65 
1.71 

+1.72 
1.73 
1.75 
1.78 

1.78 

+1.79 
1.97 
1.5)0 
2.07 
2.11 

+3.16 
2.20 
2.30 
2.33 
2.37 

+2,39 
2.38 
2.39 
2.55 

2.58 

+2.59 
2.63 
2.66 
2.64 
2.67 

+2.66 

2.70 

2.70 

+2.70 


+  2.4 
1.7 

2.0 
1.6 
0.9 

+  0.9 
1.2 
0.9 
1.1 

0.8 

+  0.8 

-  1.3 
1.1 
1.5 
2.3 

-  2.7 
3.3 
3.6 
4.1 
5.1 

-  5.7 
5.7 
5.8 
7.6 
92 

-  9.8 
10.0 
10.2 
11.2 
11.2 

-11.4 
11.7 

12.8 
-13.2 


Apparent 
Declination. 


o 
420 

19 

21 

21 

20 


33.2 
52.1 
45.5 
41.4 
17.2 


+20  51.3 

21  29.2 

20  55.9 

22  1.4 

21  55.7 


+21 
21 
21 
21 
21 


21.3 
25.2 

32.8 
58.4 
50.0 


+21     41 

20  49.5 
22  23.7 
22  12.4 

21  15.0 

+20  51.4 
20  34.0 
17.0 
44.4 

18  29.7 


20 
20 


+17 
17 
18 
16 
17 


19.5 
56.4 
47.7 
6.1 
37.6 


+16  46.6 
17  21.5 

15    8.3 
+14  35.8 


Washington 
Mean  Tune. 


m 
2.2 


d    h 

33  II 

18  15.5 

19  46.3 

20  2.7 

34  1  16.3 


2 
2 


12.1 
16.0 

3  50.0 

4  45.6 
4  47.0 


35 


36 


37 


5 
21 
23 

4 

8 

12 

17 

23 

3 

8 

11 
11 

12 

4 

13 


18 

21 

38    1 

6 

8 


55.8 
20.3 
28.5 
30.5 
14.5 

44.9 
35.4 
36.1 
11.4 
39.3 

37.9 
43.0 
116 
42.5 
51.9 

7.3 
51.4 

6.4 
32.3 
23.5 


8  46.1 
13  0.7 
19  4.7 
22  28.5 


Hoar  Angle 
H 


h 
+  5 
-11 

-  9 

-  9 

-  4 

-  3 

-  3 

-  2 

-  1 

-  1 

-  0 

-  9 

-  7 

-  2 
+  I 


m 
42.0 
21.9 
54  2 
38.5 
36.0 

42.2 

38.5 

7.7 

142 

12.8 

6.4 
14.5 
10.7 
19.1 
17.1 


+  5  38.2 
+10  18.7 

-  7  52.8 

-  4  24.8 
+  0  52.2 


+ 
+ 
+ 


3 
3 
4 
3 
5 


+  9 
-11 

-  7 

-  2 

-  0 


44.8 
49.7 
17.3 
44.2 
7.6 

15.0 
8.0 
59.1 
43.3 
55.6 


-  0  33.6 
+  3  33.2 
+  9  26.1 
-11   16.3 


-0.4756 
+0.8010 
-1 .0922 
-1.0016 
+0.7956 

+0.2435 
-0.4222 
+0.2464 
-0.8666 
-0.7660 

-0.1042 
+0.2774 
+0.1645 
-0.2753 
-0.1452 

+0.6212 
+0.7755 
-1.1280 
-1.0792 
-0.3174 

-0.0637 
+0.2496 
+0.5*68 
-1.2497 
+0.3139 

+1.1405 
+0.0331 
-1.3011 
+0.9881 
-0.9430 

-0.0516 
-1.2723 
+0.3220 
+0.4204 


re7 


0.5687 
0.5678 
0.5676 
0.5675 
0.5667 

0.5666 
0.5666 
0.5664 
0.5661 
0.5661 

0  5659 
0.5626 
0.5621 
0.5608 
0.5594 

0.5583 
0.5570 
0.5548 
0.5535 
0.5514 

0.5502 
0.5502 
0.5499 
0.5438 
0.5400 

0.5381 
0.5365 
0.5353 
0.5333 
0.5324 

0.5322 
0.5306 
0.5282 
0.5271 


+0.0854 
0.0690 
0.0661 
0.0656 
0.0548 

+0.0528 
0.0527 
0.0495 
0.0475 
0.0474 

+0.0452 

0.0133 

+0.0089 

-0.0015 

0.0015 

-0.0181 
0.0268 
0.0392 
0.0460 
0.0562 

-0.0616 
0.0618 
0.0634 
0.0913 
0.1058 

-0.1124 
0.1178 
0.1224 
0.1294 
0.1324 

-0.1329 
0.1383 
0.1459 

-0.1500 


N. 


+11 

+90 
-32 
-24 
+90 

+53 
+14 
+53 
-13 

-  7 

+32 

+55 
+48 
+22 
+29 

+85 
+90 
-36 
-31 
+20 

+34 
+53 
+74 
-51 
+57 

+90 
+40 
-62 
+90 
-17 

+35 
-51 

+57 
+64 


o 

-52 
+23 
-69 
-69 
+24 

-  7 
-45 

-  6 
-68 

-68 

-25 

-  1 

-  7 
-31 
-24 

+17 

+25 

-68 
-68 
-39 

-24 

-  8 
+  7 
-70 

-  9 

+43 
-25 
-71 

+28 
-73 

-32 
-73 
-13 

-  8 


MARCH. 


B.A.C.  2872 

A>  Cancri 

A9  Cancri 

60  Cancri 

a  Cancri 

*  Cancri 

B.A.C.  3122 
6>  Leon  is 
k  Leonis 
o  Leonis 

B.A.C.  3407 
7T  Leonis 
14  Sextantis 
16  Sextantis 

Yarnall  4339 

34  Sextantis 
36  Sextantis 

B.A.C.  3726 
55  Leonis 
p*  Leonis 


64 

+2.70 

-13.6 

6 

2.72 

14.2 

6 

2.73 

14.5 

6 

2.73 

14.9 

4 

2.74 

15.0 

5 

+2.75 

-15.5 

64 

2.75 

15.5 

6 

2.78 

16.5 

6 

2.79 

16.7 

34 

2.80 

16.7 

6 

+2.80 

-17.3 

5 

2.80 

17.4 

6 

2.79 

17.7 

6 

2.79 

17.8 

64 

2.80 

18.1 

6 

+2.80 

-18.2 

6 

2.80 

18.4 

6 

2.80 

18.6 

6 

2.80 

18.4 

6 

+2.81 

-18.3 

+13 
13 
12 
12 
12 


39.4 
5.9 

32.3 
4.3 

18.6 


+1 1     8.3 

12    2.4 

9  33.9 

10  13.8 

10  25.4 

+  8  52.3 
8  363 
6  10.9 
6  44.6 
4  31.6 


4 
3 
1 
1 

0 


11.6 
6.2 

38.8 
21.6 
37.8 


1    1 

5 

7 

12 

13 

18 

19 

3    5 

7 

12 


6.6 
58.0 
54.1 
33.6 
53.0 

44.2 
48.0 
39.5 
30.5 
24.1 


21  29.8 

22  37.4 

3  2  116 

3  30.5 
12  50.7 

21  361 

22  59.0 

4  2  49.7 

4  42.7 
9     1.1 


+ 
+ 

+ 
+ 


8 
4 
2 
2 
3 

8 
9 

-  5 

-  3 
+  1 

+10 
+11 

-  9 

-  7 
+  1 

+  9 
+11 

-  9 

-  7 

-  3 


42.7 
0.1 
7.5 

23.8 

40.8 

23.5 

25.5 

0.2 

12.4 

32-8 

23.0 
28.7 
3.3 
46.6 
17.9 

48.5 
9.1 
66 

16.8 
5.6 


+1.0637 
+0.9270 
+1.2419 
+1.0028 
+0.5194 

+1.0035 
-0.1806 
+0.8362 
-0.2375 
-1.3480 

-1.3277 
-1.2459 
+0.7638 
-0.1155 
+0.5235 

-0.8484 
+0.0864 
+0.9319 
+0.8690 
+0.8104 


0.5261 
0.5244 
0.5238 
0.5222 
0.5218 

0.5202 
0.5199 
0.5173 
0.5169 
0.5157 

0.5139 
0.5138 
0.5131 
0.5130 
0.5119 

0.5112 
0.5111 
0.5111 
0.5110 
0.5110 


-0.1529 
0.1583 
0.1602 
0.1650 
0.1663 

-0.1708 
0.1717 
0.1750 
0.1811 
0.1803 

-0.1904 
0.1910 
0.1929 
0.1935 
0.1975 

-0.2002 
0.2006 
0.2014 
0.2017 

-0.2023 


+90 
+90 
+90 
+90 
+72 

+90 
+28 
+90 
+25 
-63 

-54 
-41 
+90 
+31 
+72 

-  9 
+43 
+90 
+90 
+90 


+31 
+20 
+47 
+25 

-  5 

+24 
-44 
+12 

-48 
-80 

-81 
-82 
+  5 
-43 

-  9 

-86 
-33 
+15 
+11 
+  7 
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OCOULTATIONS,   1882. 


1 

ELEMENTS  FOR  THE  PREDICTION  OF  OCOULTATIONS.                  ! 

i 

MARCH. 

Thb  Stau'b 

At  Conjunction  ik  R.  A. 

Limiting 
Parallel*. 

Name. 

Mag. 

Red'm 
188 
Aa 

i  from 
8.0. 

Apparent 
Declination. 

Washington 
Mean  Time. 

Hour  Angle 
H 

Y 

of 

• 

N. 
+25 

1 

'  s. 

■ 
O  ' 

-51 

p6  Leonis 

5 

+281 

-1#4 

♦  0  34.0 

d     h     in 
4  14  31.6 

h     m 
+  2  15.6 

-0.2363 

0.5113 

-OJ2027 

B.  A.  C.  390! 

6 

2.80 

18.3 

-  1     3.3 

22  11.4 

+  9  42.6 

+0.0083 

0.5119 

0.2025 

+38 

-37 

B.  A.  C.  31KK3 

64 

2.80 

18.3 

0  15.2 

22  16.3 

+  9  47.3 

-0.6974 

0.5)19 

0.2026 

-12 

-90 

B.A.C.3909 

6 

2.79 

18.4 

0  12.3 

23    0.1 

+10  29.9 

-1 .0993 

0.5120 

0.2026 

-27 

-90 

t  Leonis 

44 

2.81 

18.2 

2  21.5 

23  29.8 

+10  58.8 

+1.1858 

0.5120 

0.2023 

+88 

+34 

1 

B.  AC.  3955 

54 

42.79 

-183 

-  1  47.3 

6    3  51.8 

-  8  46.6 

-0.3287 

0.5125 

-0J2021 

+20 

-57 

B.  A.  C.  4201 

61 

2.79 

16.7 

8    1.6 

6    6  19.2 

-  7    4.3 

+1.2969 

0.5182 

0.1939 

+82 

+48 

X  Virginia 

5 

2.78 

16.5 

7  21.0 

12  15.0 

-  1   18.8 

-0.5691 

0.5198 

0.1908 

+  4 

-77 

B.A.C.4259 

6 

2.78 

16.4 

7  23.3 

12  19.6 

-  1    14.3 

-0.6626 

0.5198 

0.1908 

+  6 

-75 

B  AC  4312 

61 

2.76 

15.7 

9  42.1 

18  33.5 

+  4  48.6 

+0.8O15 

0.5218 

0.1870 

+61'+  7 

iff  Virginia 

5 

+2.76 

-15.8 

-  8  54.1 

20    6.3 

+  6  18.6 

-0.3637 

03223 

-0.1860 

+16 

-60 

g  Virginia 

6 

2.75 

15.0 

10    6.8 

T    3    4.2 

-10  55.9 

-0.3132 

03248 

0.1810 

+18 

-57 

50  Virginia 

6 

2.74 

15.0 

9  42.2 

4     1.5 

-10    0.2 

-0.9315 

03253 

0.1802 

-18 

-90 

i  Virginia 

54 

2.73 

13.9 

12    5.8 

12  37.7 

-  1  39.5 

+0.1654 

03280 

0.1747 

+43 

-29 

B.A.C.4531 

6 

2.72 

135 

12  36.8 

16  37.2 

+  2  12,7 

+0.0458 

0.5306 

0.1691 

+35 

-35 

B.  A.  C.  4679 

64 

+2.66 

-11.4 

-14  24.4 

8    7  18.1 

-  7  33.6 

•0  3713 

0.5375 

-0.1533 

+11 

-61 

B.  AC.  4700 

54 

2.65 

11.1 

15  44.8 

10  23.0 

-  4  34.5 

+0  6lb3 

03390 

0.1496 

+70 

-  4 

B.A.C.4896 

6 

2.56 

8.5 

17  18.1 

9    5  42.3 

-  9  42.8 

-o:«4;7 

03498 

0.1214 

+  9 

-00 

il  Libras 

44 

2.51 

6.9 

19  20.8 

15  11.5 

-  0  42.4 

+0.7514 

03544 

0.1080 

+71 

+  51 

i*  Libras 

6 

2.51 

6.9 

19  12.2 

15  41.8 

-  0  13.1 

+0.5265 

03547 

0.1U72 

+.VJ 

-8 

B.A.C.5I09 

64 

+2.42 

-  5.8 

-19  16  1 

1*    0  25.2 

+  8  124  j-0.2561 

03593 

-0.0921 

+10 

-53 

41  Libra) 

6 

2.39 

5.3 

18  54.8 

3  14.3 

+10  55.7 !  -0.8874 

0.5607 

0.0871 

-27 

-W 

k  Libra) 

5 

2.39 

5.1 

19  17.8 

4  34.6 

-11  46.8 ! -0.5934 

03614 

0.0847 

-9 

-81 

}.  Libra 

6 

235 

4.4 

19  48.9 

9  37,5 

-  6  54.4  !  -0.4447 

H364.0 

0.0752 

-  2 

-67 

B.AC  5278 

6 

2.35 

3.8 

21     8.5 

11  18.3 

-5  17.1  j+0.8416 

03648     0.0720 

+69 

+12 

B.  A.  C.  5281 

6 

+2.34 

-  4.0 

-20  38.4 

11  31.1 

-  5    4.8  +0.2940 

0.5650 

-0.0716 

+39 

-21 

/J1  Scorpii 

2 

2.28 

3.8 

19  28.9 

14  56.5 

-  1  46.6 

-1.1676 

03666 

0.0650 

-51 

-00 

p2  Scorpii 

54 

2.28 

3.8 

19  28.8 

14  56.6 

-  1  46.5 

-1.1708 

03666 

0.0650 

-52J-90 

ul  Scorpii 

44 

2.29 

3.4 

20  20.9 

15  31.4 

-  1   12.9 

-0.2867 

0.5669 

0.0639 

+  6-55 

o2  Scorpii 

5 

2.30 

3.4 

20  33.0 

15  46.6 

-  0  58.3  j  -0.0903 

1 

03670 

0.0634 

+16  -43 

B.  A.  C.  5395 

6 

+2.27 

-  2.9 

-21     5.9 

18  30.1 

+  1  39.4  |  +0.3246 

03683 

-0.0580 

+40 

-19! 

o  Ophiuchi 

5 

2.19 

1.7 

21  12.8 

11    2  27.3 

+  9  19.5 

+0.0491 

03720 

0.0417 

♦21 

-35' 

B.  AC  5567 

6 

2.13 

-  1.7 

20  10.7 

6    4.7 

-11   11.0 

-1.1763 

03737 

0.0341 

-55 

-90' 

B.  A.  C.  5758 

6 

2.01 

0.0 

21  24.0 

16  53.7 

-  0  45.7 

-0.1353 

03778 

0.0107 

+  8 

-46 

Yarnall  7137 

64 

1.97 

+  0.3 

20  49.8 

20  32.9 

+  2  45.4 

-0.7529 

0.5791 

-0.0031 

-26 

-90 

£  Ophiuchi 

5 

+1.93 

+  0.8 

-20  69.1 

23    5.2 

+  5  12.0 

-0.5917 

0.5800 

+0.0030 

-161-81 

B.  A.  C.  5866 

6 

1.9J 

1.2 

21   19.8 

1*    0  37.8 

+  6  41.1 

-0.2251 

0.5804 

0.0065 

+  4  1-51 

B.  A.  C.  5954 

6 

1.84 

1.7 

21  50.4 

6  27.4 

-11  42.3 

+0.3811 

0.5821 

0.0195 

+391-J6 

58  Ophiuchi 

5 

1.81 

1.8 

21  37.4 

8  24.2 

-  9  49.9 

+0.1977 

0.5826 

0.0239 

+28-26 

B.  AC  5992 

64 

1.81 

2.0 

22    8.4 

8  47.1 

-  -9  27.8 

+0.7415 

03827 

0.0248 

+68|+  5 

B.A.C.6081 

6 

+1.70 

+  2.1 

-20  19.7 

15  15.5 

-  3  14.1 

-0.9228 

03841 

+0.0393 

-34-90 

B.  A.  C.  6098 

6 

1.69 

2.4 

20  44.1 

16  19.7 

-  2  12.3 

-0.4592 

03844 

0.0418 

-  6-69 

Yarnall  7631 

64 

1.68 

2.7 

21  27.2 

18  11.4 

-  0  24.8 

+0.3633 

03848 

0.0469 

+4l!-17: 

ft  Sagittarii 

44 

1.64 

2.9 

21     5.2 

20  53.8 

+  2  11.5 

+0.1185 

03851 

0.0521 

+26  j  -41 

14  Sagittarii 

6 

1.64 

3.1 

21  44.5 

21    5.3 

+  2  22.5 

+0.8017 

03852 

0.0525 

+69|+  9 

15  Sagittarii 

5 

+1.62 

+  2.9 

-20  45.7 

21  29  9 

+  2  46.2 

-0.1853 

03852 

+0.0534 

+10   -49 

16  Sagittarii 

6 

1.62 

2.8 

20  25.3 

21  30.4 

+  2  46.7 

-0.5337 

0.5852 

0.0534 

-  9 

-75 

21  Sagittarii 

5 

1.57 

3.0 

20  36.1 

13    1  39.2 

+  6  46.1 

-0.1059 

03859 

0.0629 

♦15 

-44 

B.  A.C  6336 

64 

1.50 

4.0 

21  29.5 

6  46.3 

+11  41.5 

+1.1545 

03864 

0.0743 

+69 

+38 

B.A.C.6347 

64 

1.50 

3.8 

21    9.0 

7  11.2 

-11  54.6 

+0.8360 

0.5864 

0.0753 

+69 

+11 

Yarnall  7918 

6 

+1.46 

+  3.4 

-19  23.7 

8  51.8 

-10  17.8 

-0.8281 

03866 

+0.0789 

-23 

-90 

Yarnall  7942 

6 

1.45 

3.6 

19  43.6 

10    7.4 

-  9    5.1 

-0.3874 

0.5867 

0.0817 

+  2j-62| 

VarnaJl  7955 

6 

1.43 

3.8 

20  24.0 

10  52.0 

-  8  22.2 

+0.3605 

03867 

0.0833 

+44-17 

29  Sagittarii 

6 

1.43 

3.8 

20  27.4 

11  35.9 

-  7  40.0 

+0.4795 

0.5867 

0.0850 

+52  -11 

f1  Sagittarii 

6 

1.39 

4.2 

20  48.6 

14  43.5 

-  4  39.5 

+1.1125 

0.5869 

0.0920 

+69 

+33 

Yarnall  8035 

64 

+1.38 

+  3.8 

-19  18.3 

14  51.5 

-  4  31.8 

-0.4037 

0.5869 

+0.0921 

+  2-64 

Yarnall  8088 

6 

+1.34 

+  3.9 

-19  16.2 

17    6.8 

-  2  21.6 

-0.2257 

03869  +0.0970 

+12 ,  -51 
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ELEMENTS  FOB  THE  PREDICTION  OF  OCCULTATIONS. 

MARCH. 

The  Star's 

At  Conjunction  nr  K.  A. 

Limiting 
Parallels. 

Kama. 

Mag. 
64 

Red'ni 
186 

i  from 

a.o. 

AA 

Apparent 
Declination. 

Washington 
Mean  Time. 

Hoar  Angle 

F 

«* 

y1 

N. 

0 

+  2 

8. 
-65 

Yamall  8129 

♦1*18 

+  i'.o 

-\$  55.0 

d    h      m 
13  18  45.8 

h     m 
-  0  46.5 

-0.4214 

0.5869 

+0.1005 

B.A.C.6636 

6 

1.31 

4.1 

19  28.4 

19  13.1 

-  0  20.2 

+0.1886 

0.5869 

0.1015 

+35 

-27 

d  Sagittarii 

5 

1.26 

4.3 

19    9.6 

23    2.8 

+  3  20.7 

+0.2751 

0.5870 

0.1096 

+41 

-22 

p1  Sagittarii 

4 

1.24 

4.3 

18    4.0 

14    0  43.1 

+  4  57.3 

-0.6449 

0.5870 

0.1130 

-10 

-86 

p*  Sagittarii 

54 

1.24 

4.2 

18  31.5 

0  46.4 

+  5    0.4 

-0.1758 

0.5870 

0.1 131 

+16 

-48 

B.  A.C.6658 

6 

♦1.20 

+  4.4 

-18  35.7 

3  19.6 

+  7  27.8 

+0.1910 

0.5869 

+0.1183 

+37 

-27 

e'  Sogittarii 

6 

1.12 

4.2 

16  33.7 

8  31.8 

-11  31.9 

-1.2156 

0.5867 

0.1289 

-50 

-90 

^7 

g  Sagittarii 

54 

1.03 

4.4 

15  48.1 

15  36.5 

-  4  43.4 

-1.'  125 

0.5860 

0.1426 

-30 

-90 

B.  A.  c.  6992 

64 

0.91 

4.7 

15    93 

15    1     0.3 

+  4  19.1 

-0.2355 

0.5849 

0.1596 

+18 

-52 

@  Capricorn  i 

3 

0.91 

4.7 

15    9.1 

1     6.1 

+  4  24.7 

-0.2233 

0.5849 

0.1598 

+18 

-51 

11.  A.  G.  7063 

6 

+0.87 

+  4.8 

-15  26.9 

5  15.2 

+  8  24.4 

+0.7499 

05843 

+0.1668 

+72 

+  4 

B.  A.  C.  7087 

5 

0.84 

4.7 

14    7.5 

6  33.5 

+  9  39.8 

-0.3494 

0.5841 

0.1689 

+12 

-59 

r1  Capricomi 

6 

0.85 

4.9 

15  33.2 

7  50.6 

+10  53.9 

+1.2924 

0.5840 

0.1710 

+75 

+52 

r*  Capricomi 

5 

0.84 

4.9 

15  22.0 

8  38.6 

+11  40.2 

+1.2419 

0.5839 

0.1722 

+75 

+44 

B  A.  C.  7221 

64 

0.77 

4.6 

12  58.8 

13  24.6 

-  7  44.6 

-0.2926 

0.5832 

0.1796 

+17 

-55 

• 

B.A.C.7242 

6 

+0.74 

+  4.4 

-12    1.1 

14  25.3 

-  6  46.1 

-1.0644 

0.5831 

+0.1812 

-30 

-90 

8  Aqaarii 

6 

0.73 

4.8 

13  30.5 

17  14.5 

-  4    3.2 

+0.9307 

0.5827 

01852 

+77 

+15 

v  Aquarii 

44 

069 

4.5 

11  50.8 

21  17.2 

-  0    9.8 

+0.0454 

0.5820 

0.1906 

+36 

-35 

17  Aquarii 

64 

0.63 

4.2 

9  49.2 

16    2  53.5 

+  5  14.1 

-0.8690 

0.5812 

0.1979 

-14 

-90 

19  Aquarii 

6 

0.63 

4.3 

10  14.9 

3  503 

+  6    8.8 

-05573 

0.581 1 

0.1991 

+21 

-53 

£  Aquarii 

44 

+0.58 

+  4.0 

-  8  22.9 

9    6.5 

+11   13J2 

-1.0349 

0.5803 

+0.2049 

-25 

-90 

B.  A.  C.  7562 

6* 

0.55 

4.3 

9  34.6 

12    6.6 

-  9  53.3 

+0.7634 

0.5798 

0.2079 

+75 

+  4 

c1  Capricomi 

54 

0.55 

4.3 

9  37.4 

12    8.8 

-  9  51.2 

+0.8155 

0.5798 

0.2080 

+81 

+  8 

e*  Capricomi 

64 

0.55 

4.3 

9  49.1 

12  40.6 

-  9  20.6 

+1.1189 

0.5797 

0.2085 

+80 

+29 

30  Aquarii 

54 

0.51 

3.9 

7    5.5 

19  52.0 

-  2  25.1 

-0.0437 

0.5768 

0.2149 

+34 

-40 

B.  A.  C.  7744 

6 

+0.47 

+  3.6 

-  5  18.1 

23  53.0 

+  1  27.1 

-0.9344 

6.5783 

+0.2179 

-16 

-90 

44  Aquarii 

54 

0.47 

3.6 

5  58.5 

IT    1  43.6 

+  3  13.5 

+0.1307 

0.5781 

05192 

+44 

-30 

51   Aquarii 

54 

0.46 

3.5 

5  26.0 

4  41.7 

+  6    5.1 

+0.2513 

0.5778 

0.2209 

+51 

-24 

k  Aquarii 

5 

0.43 

3.5 

-  4  50.1 
NEW 

10  29.4 
MOON. 

+11  40.0 

+0.9530 

0.5772 

0.2238 

+85 

+16 

ft  Pisctum 

6 

+0.55 

+  1.8 

+11  32.3 

90  14  33.0 

-11     3.2 

+1.1682 

0.5794 

+0  1622 

+90 

+39 

104  Piscium 

04 

0.58 

2.3 

13  41.2 

15  258 

-10  12.0 

-0.8216 

0.5794 

0.1809 

-  9 

-77 

19  Arietis 

6 

0.68 

1.7 

14  43.6 

21    5  34.9 

+  3  25.7 

+0.5399 

0.5801 

0.1586 

+74 

-  1 

27  Arte  tie 

6 

0.75 

1.9 

17  10.9 

13     1.1 

+10  35.3 

-0.8132 

0.5805 

0.1455 

-  9 

-73 

40  Arietis 

04 

+0.81 

+  1.6 

+17  47.5 

20  22.2 

-  6  19.9 

-0.4155 

0.5806 

+0.1319 

+15 

-52 

ir  Arietis 

6 

0.82 

1.5 

16  58.4 

20  42.0 

-  6    0.9 

+0.4612 

0.5806 

0.1312 

+68 

-  3 

o»  Arietis 

6 

0.84 

1.4 

17  51.2 

23  24.5 

-  3  24.4 

-0.0890 

0.5805 

0.1259 

+32 

-32 

fp  Arietis 

6 

0.84 

1.4 

17  33.1 

23  39.5 

-  3  10.0 

+0.2515 

0.5805 

0.1255 

+53 

-13 

53  Arietis 

6 

0.89 

1.1 

17  25.4 

99    4  16.1 

+  1  16.4 

+0.9419 

0.5803 

0.1164 

+90 

+28 

54  Arietis 

64 

+0.90 

+  1.2 

+18  20.5 

4  38.1 

+  1  37.6 

+0.0450 

0.5803 

+0.1157 

+40 

-24 

6  Arietis 

44 

0.92 

1.2 

19  16.8 

5  59.0 

+  2  55.5 

-0,7626 

0.5802 

0.1130 

-  6 

-71 

B.  A.  C.  1032 

64 

0.% 

1.3 

20    4.9 

9  50.2 

+  6  385 

-1.1676 

0.5799 

0.1052 

-39 

-70 

13  Tauri 

64 

1.06 

0.5 

19  19.3 

18  49.9 

-  8  42.1 

+0.4757 

0.5787 

0.0865 

+69 

+  3 

B.A.C.  1143 

64 

1.07 

0.7 

20  33.2 

19  42.6 

-  7  49.7 

-0.7249 

0.5787 

0.0861 

-  4 

-70 

B.  A.  C.  1242 

64 

+1.15 

+  0.2 

+19  52.0 

93    2  43.0 

-  1     6.5 

+0.5278 

0.5773 

+0.0698 

+74 

+  7 

A' Tauri 

6 

1.17 

+  0.3 

21  41.4 

4  27.0 

+  0  33.7 

-1.2500 

0.5770 

0.0659 

-54 

-68 

«*  Tauri 

54 

1.23 

-  0.3 

20  17.2 

9  31.7 

+  5  27.2 

+0.5177 

0.5759 

0.0551 

+73 

+  8 

53  Tauri 

6 

1.24 

0.2 

20  51.3 

10  26.0 

+  6  19.6 

-0.0270 

0.5757 

0.0531 

+36 

-22 

56  Tauri 

6 

1.25 

0.1 

21  29.2 

10  29.6 

+  6  23.1 

-0.6860 

0.5757 

0.0530 

-  1 

-66 

«i  Tauri 

54 

+159 

-  0.1 

+22    1.3 

12  55.1 

+  8  43.2 

-1.1231 

0.5751 

+0.0478 

-&5 

-68 

«» Tauri 

64 

1.29 

0.1 

21  55.7 

12  56.4 

+  8  44.5 

-1.0240 

0.5751 

0.0478 

-26 

-68 

B.  A.  C.  1373 

64 

1.29 

0.4 

21  21.3 

14    3.3 

+  9  49.0 

-0.3721 

0.5748 

0.0453 

+17 

-41 

i  Tauri 

5 

1.48 

2.0 

21  25.2 

94    5    3.6 

+  0  16.6 

-0.0021 

0.5704 

0.0133 

+37 

-16 

I  Tauri 

54 

1.49 

2.1 

20  15.6 

7    7.6 

+  2  16.2 

+15488 

0.5696 

0.0090 

+90 

+66 

105  Tauri 

6 

+1.50 

-  1.8 

+21  32.8 

7    8.8 

+  2  17.3 

-0.1136 

0.5696 

+0.0090 

+31 

-22 

1     ft  Tauri 

6 

+1.57 

-  2.3 

+21  58.4 

12    3.7 

+  7    1.7 

-0.5495 

0.5680 

-0.0014 

+  6 

-50 

27 


418 


OOCULTATIONS,   1882. 


ELEMENTS  FOR  THE  PREDICTION  OF  OOCULTATIONS. 


MARCH. 


The  Stab's 


Name. 


0  Tauri 

B.A.c.ma 

C  Tauri 
B.A.C.  1635 
B.  A.  C.I  867 

X1  Orionis 

X4  Orionis 

68  Orionis 

B.  A.  C.  2039 

15  Gem  i  no  rum 

16  Geminorum 
v  Geminorum 

B.A.C.  2432 
Lalande  14620 
/  Geminorum 

1  Cancri 
3  Cancri 
5  Cancri 

29  Cancri 

B.A.C.  2872 

A1  Cancri 
A*  Cancri 
60  Cancri 

a  Cancri 

k  Cancri 

B.  A.  C.  3122 

o  Leonis 

k  Leonis 
14  Sextantis 
16  Sextantis 

19  Sextantis 
Yarnall  4339 

34  Sextantis 

36  Sextantis 
B.  A.  C.  3726 


55  Leonis 
p*  Leonis 
p5  Leonis 


Red'ne  from 

Mag. 

1883.0. 

6 

da 

A6 

+L61 

-  2.5 

64 

1.62 

3.1 

34 

1.65 

3.1 

64 

1.69 

3.6 

64 

1.71 

4.3 

44 

+1.72 

-  4.2 

5 

1.76 

4.6 

6 

1.80 

5.2 

64 

1.87 

5.0 

6 

1.90 

5.4 

6 

+1.90 

-  5.5 

44 

1.90 

5.7 

64 

2.13 

8.9 

6 

2.16 

9.6 

6 

2.19 

9.7 

6 

+2.25 

-  9.5 

6 

2.28 

10.9 

6 

2.27 

10.8 

6 

2.37 

12.9 

64 

2.38 

13.4 

6 

+241 

-13.8 

6 

2.42 

14.1 

6 

2.45 

14.6 

4 

2.46 

14.6 

5 

2.47 

15.2 

64 

+2.50 

-15.1 

6 

2.55 

16.3 

6 

2.56 

16.2 

6 

2.65 

17.8 

6 

2.66 

17.8 

64 

+2.66 

-18.2 

64 

2.70 

18.5 

6 

2.75 

18.6 

6 

2.75 

19.0 

6 

2.77 

19.3 

6 

+2.78 

-19.3 

6 

2.80 

19.5 

5 

+2.83 

-19.5 

Apparent 
>ecUoatiou 


+21 

20 
21 

20 
20 

+20 
20 
19 
21 
20 

+20 
20 
18 
17 
17 


50.0 
23.2 
4.1 
49.5 
16.1 

15.1 
8.3 

48.8 
15.0 
51.5 

33.9 
17.0 
29.7 
19.5 
56.4 


+16  6.1 
17  37.6 
16  46.6 
14  35.8 
13  39.4 


+13 
12 
12 
12 
II 

+12 

9 

10 

6 

6 


5 


4 

4 
3 
1 


6.0 
32.3 

4.3 
18.6 

8.3 

2.4 

33.!) 
13.8 
10.9 
44.6 

11.5 
31.6 
11.6 
6.2 
38.7 


+  1  21.6 

0  37.8 

+  0  34.0 


At  Conjunction  in  B,  A. 


Washington  'floor Angle 
Mean  Time,  i        j£ 


d     h    m 

94  15  42.7 

18  22.6 
20    7.3 

95  0  52.0 
3    46 

3  33.8 
7  49.0 

11  28.2 
15  40.2 
18  36.2 

18  41.2 

19  9.5 

96  2)  32.9 

97  0  46.4 

4  29.1 


h     ni 
+10  32.9 
-10  52.8 
-9  11.7 

-  4  37.0 

-  2  29.0 


98 


13 

14 

15 

5 

7 


7.4 
58.2 
20.7 

1.0 
39.8 


911 


12  29.9 
14  26.0 

19  5  4 

20  24.7 
1   15.9 


2 
12 
14 

8 
10 


18.8 
11.5 

2.7 
44.2 

3.2 


31 


11  59.5 
19  23.2 

4  8.1 

5  30.8 
9  21.2 

11  13.9 
15  31.6 
21     1.1 


-  2 
+  2 

+  5 
+  9 
-11 


0.8 

5.6 

37.2 

40.7 

29.3 


-II  24.5 
-10  57.1 
-10  23.9 

-  6  18.3 

-  2  42.7 


+ 
+ 
+ 


5 
7 
7 
2 
0 


+  4 
+  6 
+10 
+12 
-  7 


39.4 
26.7 
48.6 
56.2 
22.0 

19.3 
11.9 
43.1 
0.0 
17.3 


-  6  163 
+  3  19.2 
+  5  7.3 

-  0  43.1 
+  0  33.7 


+ 
+ 


2 

9 
5 
4 
0 


26.7 
37.9 
52.0 
31.6 
47.6 


+  1  1.9 
+  5  12.4 
+10  32.6 


-0.4214 
+1.0914 
+0.3358 
+0.4889 
+1.0198 

+1 .0224 

+0.9883 
+1.1773 
-0.5901 
-0.3406 

-0.0273 
+0.2474 
+0.0517 
+0.8774 
-0.2204 

+0.7382 
-1.1817 
-0  2937 
+0.1931 
+0.8381 

+0.7093 
+1.0261 
+0.7943 
+0.3152 
+0.8058 

-0.3714 
+0.6580 
-0.4107 
+0.6255 
-0.2498 

+1.1013 
+0.4076 
-0.9428 
-0.0062 
+0.8429 

+0.7875 
+0.7381 
-0.2939 


0.5667 
0.5654 
0.5647 
0.5626 
0.5617 

0.5614 
0.5595 
0.5577 
0.5557 
0.5542 

0  5542 
0.5540 
0.5413 
0.5391 
0.5375 

0.5336 
0.5328 
0.5326 
0.5265 
0.5255 

0.5236 
0.5229 
0.5213 
0.5209 
0.5194 

0.5190 
0.5163 
0.5158 
0.5124 
0.5121 

0.5 1 21 
0.5116 
0.5113 
0.5113 
0.5113 

0.51 14 
0.5115 
0.5119 


-0.0090 
0.0145 
0.0181 
0.0276 
0.0320 

-0.0330 
0.0412 
0.0483 
0.0561 
0.0615 

-0.0616 
00625 
0.1063 
0.1 1 16 
0.1170 

-0.1289 
0.1313 
0.1318 
0.1484 
0.1512 

-0.1564 
0.1584 
0.1630 
0.1642 
0.1688 

-0.1697 
0.1776 
0.1790 
0.1905 
0.1912 

-0.1921 
0.1952 
0.1961 
0.1984 
0.1992 

-0.1996 

0.2002 

-0.2007 


Limiting 
Parallels. 


N. 


8. 


C     a 

+13* -41 

+90  j  +49 
+59!+  1 


+71 
+90 

+90 
+90 
+00 
+  4 
+18 

+36 
+53 
+41 
+90 
+25 

+90 

-39  -73 
-46 
-20 
+16 


+  9 
+41 

+41 

+38 
+54 
-58 
-41 

-22 
-  8 
-23 
+23 
-3!) 

+12 


+21 
+49 
+90 

+90 
+90 
+90 
+56 
+90 

+17 
+85 
+15 
+81 
+24 

+90 
+63 
-16 
+37 
+90 

+90 
+90 

+22 


+  7 
+27 
+11 
-16 
+11 

-55 
+  1 
-59 
-  3 
-51 

+28 
-15 


-38 
+  9 

♦  6! 

+  3 
-oo 


APRIL. 


B.A.C.  3901 
B.A.C.  3903 
B.A.C.  3909 
e  Leonis 

B.  A.  C.  3955 
B.A.C.  4201 
X  Virginia 

B.A.C.  4259 
26  Virginia 

B.A.C.  4312 

$  Virginia 

g  Virginia 
50  Virginia 
58  Virginia 

a  Virginia 
t  Virginia 


6 

+2.85 

-19.6 

64 

2.85 

19.5 

6 

2.85 

19.5 

44 

2.87 

19.7 

54 

+2.87 

-19.6 

64 

2.99 

18.9 

5 

3.01 

18.5 

6 

3.01 

18.5 

6 

3.00 

18.3 

64 

+3.04 

-18.2 

5 

3.04 

18.1 

6 

3.06 

17.5 

6 

3.06 

17.5 

6 

3.06 

17.2 

1 

+3.08 

-16.8 

54 

+3.10 

-16.7 

1  3.4 
0  15.2 
0  12.3 

2  21.5 

.  I  47.3 
8  1.6 
7  21.1 

7  23.3 
6  51.4 

■  9  42.1 

8  54.2 
10    6.8 

9  42.3 
9  55  7 

•10  33.0 
-12    5.9 


4  39.1 

4  44.0 

5  27.7 
5  57.2 


10 
12 
18 
18 
19 

0 

2 

9 

10 

13 


18.0 
34.6 
27.3 
31.9 
51.6 

42.3 
14.2 

8.0 

4.8 

58.2 


17  60.4 

18  35.6 


6  2.2 
5  57.5 
5  15.0 
4  46.3 


+ 
+ 
+ 
+ 


0 
0 
6 
6 

8 


-11 

-  9 

-  3 

-  2 
+  I 


32.9 
58.5 
40.9 
45.4 
2.7 

15.1 

46.0 

4.6 

9.4 

36.9 


+ 
+ 


5 


22.1 

6    6.0 


-0.0316 
-0.9352 
-1.1347 
+1.1460 

-0.3548 
+1.3250 
-0.5420 
-0.5152 
-1.3502 

+0.8578 
-0.3006 
-0.2359 
-0.8531 
-1  2990 

-1. 296  J 
+0.25JW 


0.5121 
0.5121 
0.5122 
0.5123 

0.5127 
0.5207 
0.5228 
0.5228 
0.5233 

0.5251 
0.5257 
0.5286 
0.5289 
0.5307 

0.5325 
0.5329 


-0.2007 
0.2007 
0.2007 
05007 

-0.2003 
0.1927 

0.1898 
0.1898 
0.1891 

-0.1861 
0.1851 
0.1802 
0.1795 
0.1763 

-0.1728 
-0.1722 


+36 
-15 

-30 

+88 

+18 

+82 
+  6 

+  8 


-39 
-90 
-90 
+31 

-59 
+54 
-73 
-71 


-65 

-90, 

+81 

+11 

+19 

-55 

+22 

-51 

-13 

-90 

-o4 

-90 

-54 

-90 

+48 

-23 
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ELEMENTS  FOR  THE  PREDICTION  OF  OOCULTATIONS. 

APRIL. 

Th*  Stab'b 

At  Conjunction  in  R.  A. 

Limiting 
Parallels. 

Name. 

Mag. 

Red'm 
188 

Aa 

i  from 
2.0. 

Apparent 
Declination. 

Washington 
Mean  Tune. 

Hour  Angle 
H 

Y 

vf 

* 

N. 

s. 

-2§ 

B.  A.  C.  4531 

6 

+3J2 

-1&3 

-12°  36.8 

d     h      m 
3  22  32.8 

h     m 
4  9  55.7 

40.1484 

0.5347 

-0.1684 

o 
441 

B.A.C-4679 

64 

3.14 

14.3 

14  24.4 

4  13    4.7 

4  0    0.4 

-0.1916 

0.5417 

0.1526 

+18 

-53 

B.A.C.4700 

54 

314 

13.9 

15  44.9 

16    7.7 

4  2  57.6 

40.7482 

0.5433 

0.1488 

472 

4  5 

B.A.C-4896 

6 

3.14 

11.1 

17  18.1 

*  11  16.8 

-  2  31.0 

-0.1832 

0.5530 

0.1222 

418 

-52 

tl  Libra 

44 

3.14 

9.5 

19  20.8 

20  42.1 

4  6  35.5 

40.9262 

0.5577 

0.1073 

471 

417 

i«  Libra 

6 

43.14 

-  9.4 

-19  12.3 

21  12.3 

4  7    4.6 

40.7199 

05579 

-0.1064 

471 

4  4 

28  Libra 

6 

3.10 

9.1 

17  43.9 

6    0  39.2 

+10  24.6 

-1.2123 

0.5596 

0.1005 

-53 

-90 

B.  A.  C.  5109 

6* 

3.09 

8.0 

19  16.2 

5  53.1 

-  8  32.3 

-0.0706 

0.5626 

0.0898 

420 

-42 

41  Librge 

6 

3.08 

7.6 

18  54.8 

8  41.6 

-  5  49.6 

-0.6982 

0.5639 

0.0862 

-15 

-90 

k  Libre 

5 

3.08 

7.3 

19  17.8 

10    2.7 

-  4  31.3 

-0.4044 

0.5640 

0.0838 

4  1 

-64 

X  Libra 

6 

43.06 

-  6.4 

-19  48.9 

15    3.9 

4  0  19.4 

-0.2497 

0.5663 

-0.0745 

4  9 

-53 

B.  A.  C.  5278 

6 

3.07 

6.0 

21     8.6 

16  44.5 

4  1  565 

41.0390 

0.5670 

0.0712 

469 

427 

B  AC.  5281 

6 

3.06 

6.0 

20  38.6 

16  57.4 

4  2    8.9 

40.4915 

0.5671 

0.0708 

452 

-10 

/?»  Scorpii 

2 

3.01 

5.6 

19  29.0 

20  22.6 

4  5  26.9 

-0.9690 

05685 

0.0642 

-35 

-90 

/?*  Scorpii 

5* 

3.01 

5.6 

19  28.8 

20  22.7 

4  5  27.0 

-0.9725 

05685 

0.0642 

-35 

-90 

B.A.C.5333 

64 

43.01 

-  5.6 

-19  21.6 

20  26.4 

4  5  30.4 

-1.1043 

05686 

-0.0640 

-45 

-90 

w1  Scorpii 

44 

3.02 

5.4 

20  21.0 

20  57.5 

4  6    0.5 

-0.0861 

05688 

0.0630 

+16 

-43 

«■>*  Scorpii 

5 

3.03 

54 

20  33.0 

21  12.7 

4  6  15.2 

40.1108 

0.5688 

0.0625 

427 

-31 

B.A.C.5395 

6 

3.01 

4.8 

21    5.9 

23  56.3 

4  8  53.0 

40.5286 

0.5691 

0.0610 

453 

-  7 

iff  Ophiachi 

5 

2.97 

4.2 

19  45.7 

7    4  28.6 

-10  44.4 

-1.1251 

05715 

0.0479 

-49 

-90 

u  Ophtucbi 

5 

42.96 

-  3.3 

-21  12.8 

7  54.5 

-  7  26.0 

40.2589 

05726 

-0.0418 

434 

-23 

B  A.C.5567 

6 

2.1)1 

2.9 

20  10.7 

11  32.8 

-  3  55.6 

-0.9683 

05738 

0.0332 

-38 

-90 

B.  A.  C. 5663 

64 

2.86 

2.1 

20  13.0 

17    2.0 

4  1  21.7 

-1.0737 

05753 

0.0216 

-47 

-90 

Lalantfc  30971 

64 

2.81 

1.3 

20  13.1 

21  25.8 

4  5  36.0 

-1.1468 

05765 

0.0124 

-54 

-90 

B.  AC.  5758 

6 

2.83 

0.9 

21  24.0 

22  26.0 

4  6  33.9 

40.0826 

05767 

0.0102 

421 

-33 

Yarnall  7137 

64 

42.78 

-  0.5 

-20  49.9 

8    2    7.2 

410    7.1 

-0.6370 

05775 

-0.0022 

-14 

-75 

f  Ophinchi 

5 

2.76 

4  0.1 

20  59.1 

4jll.1 

-11  24.7 

-0.3741 

0.5780 

40.0034 

-  5 

-62 

B.  A.  C  5866 

6 

2.74 

0.4 

21  19.8 

6  14.8 

-  9  54.4 

-0.0035 

05783 

0.0068 

+16 

-38 

B.  A.  C.  5954 

6 

2.68 

1.4 

21  50.4 

12    8.7 

-  4  13.6 

40.6070 

05793 

0.0198 

+57 

-  2 

58  Opbiuchi 

5 

2.66 

1.6 

21  37.4 

14    7.1 

-  2  19.5 

40.4231 

05796 

0.0240 

443 

-13 

B.A.C.5992 

64 

42.67 

4  LB 

-22    8.4 

14  30.3 

-  1  57.2 

40.9712 

0.5796 

40.0249 

468 

422 

B.A.C.608I 

6 

2.54 

2.4 

20  19.7 

21     4.8 

4  4  22.7 

-0.7050 

0.5803 

0.0393 

-20 

-90 

B.A.C.6098 

6 

2.54 

2.7 

20  44.1 

22  10.1 

4  5  25.6 

-0.2370 

0.5804 

0.0417 

4  6 

-52 

Yarnall  7631 

64 

2.53 

3.1 

21  27.2 

9    0    3.7 

4  7  14.9 

40.5925 

0.5805 

0.0459 

457 

-  4 

fi  Sagittarii 

44 

2.49 

3.4 

21     5.2 

2  49.1 

4  9  54.2 

40.3459 

0.5806 

0.0519 

440 

-18 

14  Sagittarii 

6 

42.50 

4  3.6 

-21  44.5 

3    0.9 

+10    5.5 

41.0356 

05806 

40.0523 

469 

427 

15  Sagittarii 

5 

2.48 

3.4 

20  45.7 

3  25.8 

+10  29.6 

40.0395 

0.5806 

0.0532 

422 

-35 

J6  Sagittarii 

6 

2.48 

3.3 

20  25.3 

3  26.5 

+10  30.2 

-0.3126 

0.5806 

0.0532 

43 

-57 

21  Sagittarii 

5 

2.42 

3.9 

20  36.1 

7  40.2 

-  9  25.6 

40.1197 

0.5806 

0.0623 

427 

-31 

B.  A.  C.  6347 

64 

2.34 

4.1 

21    9.0 

13  19.5 

-  3  58.9 

41.0713 

0.5805 

0.0744 

469 

430 

Yarnall  7918 

6 

42.29 

4  4.5 

-19  2J.7 

15    2.3 

-  2  19.9 

-0.6082 

05804 

40.0780 

-11 

-82 

Yarnall  7942 

6 

2.29 

4.8 

19  43.6 

16  19.6 

-  1    5.5 

-0.1660 

0.5803 

0.0807 

413 

-57 

Yarnall  7955 

6 

2.28 

5.0 

20  24.0 

17    5.2 

-  0  21.6 

40.5903 

05803 

0.0824 

460 

-  4 

29  Sagittarii 

6 

2.27 

5.1 

20  27.4 

17  50.3 

4  0  21.9 

40.7107 

05803 

0.0839 

470 

4  a 

Yarnall  8035 

64 

2.20 

5.2 

19  18.3 

21  107 

4  3  34.8 

-0.1839 

0.5801 

0.0908 

+14 

-49 

Yarnall  8068 

6 

42.17 

4  54 

-19  16.2 

23  29.5 

4  5  48.5 

-0.0046 

05799 

40.0956 

424 

-38 

Yarnall  8122 

64 

2.15 

5.6 

18  55.0 

10    1  11.1 

4  7  26.3 

-0.2032 

05798 

0.0989 

413 

-50 

B.A.C.6536 

6 

2.15 

5.7 

19  28.3 

1  39.1 

4  7  53.3 

40.4141 

05797 

0.0999 

449 

-14 

d  Sagittarii 

5 

2.09 

6.1 

19    9.6 

5  35.0 

+11  40.5 

40.5008 

0.5793 

0.1079 

456 

-  9 

pl  Sagittarii 

4 

2.05 

6.0 

18    4.0 

7  18.2 

-10  40.2 

-0.4322 

05792 

0.1112 

42 

-66 

p»  Sagittarii 

54 

42.05 

4  6.0 

-18  31.4 

7  21.6 

-10  36.8 

40.0436 

05791 

40.1113 

428 

-35 

B.  A.  C. 6658 

6 

2.02 

6.3 

18  35.7 

9  59.2 

-  8    5.1 

40.4141 

05789 

0.1163 

451 

-14 

e1  Sagittarii 

6 

1.91 

6.3 

16  33.6 

15  20.7 

-  2  55.4 

-1.0144 

05782 

0.1265 

-32 

-90 

es  Sagittarii 

5 

1.90 

6.3 

16  23.8 

16    6.4 

-  2  11.4 

-1 .0847 

05780 

0.1279 

-37 

-90 

g  Sagittarii 

54 

1.79 

6.7 

15  48.1 

22  38.7 

4  4    6.5 

-0.8147 

05769 

0.1396 

-17 

-90 

B.  AC.  6992 

64 

41.67 

4  7.1 

-15    9.3 

11    8  21.3 

-10  32.3 

-0.0338 

05752 

40.1560 

438 

-39 

3  Capricomi 

3 

41.67 

4  7.1 

-15    9.1 

8  27.2 

-10  26.6 

-0.0214 

0.5751 

40.1562 

429 

-39 
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ELEMENTS  FOB  THE  PREDICTION  OF  OOCULTATION8. 

APRIL. 

The  Stab's 

At  Conjunction  in  R.  A. 

Limiting 
Parallel*. 

Name. 

Mag. 
6* 

Red'm 
188 

+158 

i  from 
2.0. 
AS 

Apparent 
Decftnaiioa. 

WaaMDCtoD 
Mean  Time. 

HoorAiigfo 
H 

¥ 

1 , 

y' 

N. 

I         1 
S.  ' 

o 

-90 

Yarnall  8844 

+  6.8 

-18°  464 

d     li      m 
11    9  47.9 

b      m 
-  9    8.8 

-1.2073 

0.5749 

+0.1583 

-46 

B.  A.  C.  7063 

6 

1.61 

7.5 

15  268 

12  44.9 

-  6  18.3 

+0.9636 

0.5743 

0.1629 

+75 

+19 

B.  A.  C.  7087 

5 

1.58 

7.3 

14     7.4 

14    5.9 

-  5    0.2 

-0.1549 

0.5741 

0.1650 

+23 

-46 

B.  A.  C.  7221 

6* 

1.48 

7.3 

12  58.7 

21   11.3 

+  1  49.8 

-0.1049 

0.5729 

0.1744 

+26 

-43 

B.  A.  C.  7*42 

6 

1.45 

7.0 

12    1.0 

22  14.2 

+  2  50.4 

-0.8905 

0.5728 

0.1768 

-18 

-90 

8  Aquarii 

6 

4-1.43 

+  7.6 

-13  30.4 

19    1     9.2 

+  5  39.0 

+1.1334 

0.5724 

+0.1807 

+77 

+32 

v  Aquarii 

41 

1.36 

7.2 

11  50.8 

5  20.7 

+  9  41.5 

+0.2287 

0.5717 

0.1861 

+46 

-25 

17  Aquarii 

6* 

1.29 

6.8 

9  40.2 

11     9.0 

-  8  42.6 

-0.7084 

0.5708 

0.1929 

-  5 

-90 

19  Aquarii 

6 

1.27 

7.0 

10  14.9 

12    7.7 

-  7  46.1 

-0.0884 

0.5707 

0.1940 

+30 

-42 

£  Aquarii 

44 

1.20 

6.6 

8  22.9 

17  35.1 

-  2  30.4 

-0.886J 

0.5700 

0.1997 

-15-90 

B.A.C.  7562 

64 

+1.17 

+  6.9 

-  9  34.6 

20  41.5 

+  0  29.4 

+0.9365 

OJ36S16 

+0.2027 

+81 

+.16 

cl  Capri  corn  i 

54 

1.17 

6.9 

9  37.3 

20  43.7 

+  0  31.5 

+0.<>897 

0.5696 

0.2028 

+81 

+19 

<*  Capricorni 

64 

1.17 

7.0 

9  49.1 

21  167 

+  1     3.3 

+1.2972 

0.561)5 

0.2033 

+80 

+50 

30  Aquarii 

54 

1.07 

6.5 

7    5.4 

13    4  42.9 

+  8  13.7 

+0.1033 

0.5689 

0.2096 

+421-32 

B.  A.  C.  7744 

6 

1.02 

6.1 

5  18.0 

8  51.9 

-11  46.1 

-0.8081 

0.5687 

0.2125 

-  fc.-90j 

44  Aquarii 

r>4 

4-1.01 

+  6.2 

-  5  58.5 

10  46.1 

-  9  56.0 

+0.2700 

0.5686 

+0.2138 

+521-23! 

il  Aquarii  ' 

54 

0.98 

6.1 

5  25.9 

13  50.0 

-  6  586 

+0.3866 

0.5686 

0.2156 

+60  -17 

k  Aquarii 

5 

0.93 

5.9 

4  50.1 

19  48.5 

-  1  12.8 

+1.0869 

0.5685 

0.2184 

+85   +26 

3  Piscium 

6 

0.84 

5.0 

0  26.8 

14    5  49.8 

+  8  27.2 

-1.0735 

0.5687 

0.2214 

-25 

-90 

B.  A.  C.  8152 

64 

0.77 

4.7 

-  0  21.4 

15  49.3 

-  5  54.6 

+1 .0568 

0.5695 

0.2220 

+90 

+24 

k  Piscium 

44 

+0.76 

+  4.5 

+  0  36.7 

17  18.6 

-  4  28.4 

+0.4263 

0.5697 

+0.2220 

+64 

-14 

9  Piscium 

64 

0.76 

4.6 

0  28.5 

17  27.0 

-  4  20.3 

+0.5902 

0.5697 

0.2220 

+77 

-5 

15  Piscium 

64 

0.72 

4.3 

0  39.7 

21     2.4 

-  0  52.6 

+1 .2028 

0.5701 

0.2217 

+90 

+37 

16  Piscium 

6 

0.73 

4.3 

1  26.9 

21  26.5 

-  0  29.3 

+0.5112 

0.5702 

0.2216 

+70 

-10 

19  Piscium 

6 

0.71 

4.0 

2  50.0 

Iff    I  47.3 

+  3  42.2 

+0.0966 

0  5708 

0.2207 

+43 

-32f 

22  Piscium 

64 

+0.69 

+  4.0 

+  2  16.5 

4  12.2 

+  6    2.0 

+1.1817 

0.5711 

+0.2199 

+SH) 

+35; 

d  Piscium 

54 

0.66 

3.0 

7  32.2 

16  34.6 

-  6    2.1 

-1.3593 

0.5732 

0  2137 

-68 

-S3 

45  PiBcium 

6 

0.64 

+  2.9 

7    2.4 

NEW 

18  46.1 
MOON. 

-  3  55.4 

-0.3986 

0.5737 

0.2121 

+16 

-60 

6  Arietis 

44 

+0.75 

0.0 

+19  16.8 

18  16  12.8 

-  9    2.6 

-0.8696 

0.5860 

+0.1126 

-13 

-71 

B.A.C.  1032 

64 

0.77 

-  0.1 

20    4.9 

20    0.4 

-  5  23.6 

-1.2770 

0.5860 

0.1048 

-57 

-70 

13  Tauri 

64 

0.82 

0.7 

19  19.3 

19    4  50.8 

+  3    6.8 

+0.3431 

0.5858 

0.0861 

+59 

-5| 

B.A.C.  1143 

64 

0.83 

0.8 

20  33.1 

5  42.6 

+  3  58.8 

-0.8480 

0.5857 

0.0857 

-12 

-70 

JOPITXR 

19  27.5 

10  51.0 

+  8  53.4 

+0.6823 

0.5764 

0.0710 

+90 

♦15 

B.A.C.  1242 

64 

+0.87 

-  1.1 

+19  52.0 

12  35  0 

+10  33.5 

+0.3626 

0.5850 

+0.0695 

+62 

-  1 

A*  Tauri 

6 

0.88 

1.2 

20  41.3 

14  17.0 

-11  48.3 

-0.3484 

0.5848 

0.0657 

+18 

-41 

6>)  Tauri 

6 

0.89 

1.3 

19  17.8 

15  55.0 

-10  13.9 

+1.1948 

0.6846 

0.0621 

+90 '+55 

o3  Tauri 

54 

0.92 

1.4 

20  17.2 

19  15.3 

-  7     1.2 

+0.3667 

0.5839 

0.0547 

+61  1      0 

53  Tauri 

6 

0.93 

1.5 

20  51.3 

20    8.5 

-  6    9.9 

-0.1744 

05837 

0.0628 

+27'-30 

.         i 

56  Tauri 

6 

+0.94 

-  1.3 

+21  29.2 

20  12.1 

-  6    64 

-0.8252 

0.5837 

+0.0596 

-ll!-«9. 

k*  Tauri 

54 

0.96 

1.4 

22     1.3 

22  34.5 

~  3  49.4 

-1.2636 

0.5832 

05475 

-581-68! 

k*  Tauri 

64 

0.96 

1.4 

21  55.7 

22  35.8 

-  3  48.1 

-1.1652 

05832 

0.0474 

-40-681 

B.  A.  C.  1373 

64 

0.96 

1.0 

21  21.3 

23  41.2 

-  2  45.2 

-0.5220 

0.5829 

0.0449 

+  8'-5l 

£  Tauri 

5 

1.09 

2.8 

21  25.1 

26  14  21.6 

+11  22.6 

-0.1680 

05785 

0.0126 

+28 

-26 

/  Tauri 

54 

+1.10 

-  3.1 

+20  l.r>.6 

16  22.9 

-10  40.5 

+1.0681 

05778 

+0.0083 

+90 

+47 

105  Tauri 

6 

1 .1 1 

2.8 

21  32.8 

16  24.0 

-10  39.5 

-0.2802 

05778 

+05082 

+21 

-33 

h  Tauri 

6 

1.15 

3.2 

21  58.4 

21   12.1 

-6     19 

-0.7158 

0.5760 

-0.0027 

-  4 

-68 

o  Tauri 

6 

1.18 

3.4 

21  50.0 

31    0  46.2 

-  2  35.6 

-0.5919 

0.5744     0.0098 

+  3 

-55 

B.A.C.  1733 

64 

1.21 

3.8 

20  23.2 

3  22.5 

-  0    4.9 

+0.9038 

0.5733 

0.0152 

+90 

+34 

C  Tauri 

34 

+1.2! 

-  3.8 

+21     4.1 

5    4.8 

+  1  33.7 

+0.1545 

0.5725 

-0.0188 

+47 

-  8 

B.A.C.  1835 

64 

1.25 

4.3 

20  49.5 

9  43.1 

+  6    2.0 

+0.3031 

05704     0.0285 

+56 

-  1 

B.  A.  C.  1867 

64 

1.26 

4.7 

20  16.1 

11  52.7 

+  8    7.0 

+0.8271 

0.5693 

0.0329 

+90 

+28 

xl  Ononis 

44 

1.27 

4.7 

20  15.1 

12  21.2 

+  8  34.5 

+0.8297 

05690 

0.0339 

+90 

+28 

x*  Orionis 

5 

1.31 

5.1 

20    8.3 

16  30.6 

-11  24.7 

+0.7943 

0.5671 

0.0422 

+!J0 

+25 

68  Orionis 

6    1+1.34 

-  5.4 

+19  48.8 

20    5.3 

-  7  57.9 

+0.9788 

0.5651  ,-0.0492 '+90 

+37 

B.A.C.  2039 

64+1.41 

,-54 

+21   15.0 

99    0  11.9 

-  3  59.7 

-0.7732 

0.56281-0.0571 »-  H   -69 
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ELEMENTS  FOE  THE  PREDICTION  OF  OOCULTATIONS. 


APRIL. 


tbb  Stab's 


At  Conjunction  in  K.  A. 


Name. 


15  Gerainorum 

16  Geminorum 
v  Geminorum 

B.  A.  C.  2432 
Lalaode  14620 

/  Geminorum 
1  Cancri 
5  Cancri 
29  Cancri 

B.  A.  C.  2872 

A1  Cancri 
A»  Cancri 
60  Cancri 

a  Cnncri 

k  Cancri 

B  A.  C.  3122 

u  Lconis 

k  Lconis 
B.A  C.3336 
B.A.C.3438 

14  Sextantis 
16  Sex  tan  tie 
19  Sextantis 

Yarnnll  4339 
34  Sextantis 

36  Sextantis 
.    B.A.C.3726 

55  Leon  is 

B  A.  C.  3779 
/?*  Leonis 

p6  Lconis 
B.A.C.3901 
B.  A.  C.  3903 
B.  A.  C.  3909 

0  Leonis 

B.  A.  C.  3955 
B.  AC.  4201 
X  Virginia 
B.  A.  C.  4259 
B.A.C.4312 

tjr  Virginis 

g  Virginis 
50  Virginis 
58  Virginis 


Red'ns  from 

Mag. 

1883.0. 

A* 

A<f 

8 

// 

6 

4-1.43 

-  5.7 

6 

1.42 

5.7 

41 

1.43 

5.9 

61 

1.65 

8.3 

6 

1.69 

9.0 

6 

+1.73 

-  9.1 

6 

1.80 

10.4 

6 

1.82 

103 

6 

1.93 

11.9 

61 

1.95 

12.4 

6 

+1.99 

-12.9 

6 

1.99 

13.2 

6 

2.04 

13.7 

4 

2.05 

13.7 

5 

2.08 

14.3 

61 

+2.09 

-14.1 

6 

2.17 

15.3 

6 

2.18 

15  2 

5 

2.24 

163 

61 

2.32 

17.3 

6 

+233 

-17.1 

6 

234 

17.0 

61 

2.35 

17.5 

61 

2.41 

17.8 

6 

2.50 

18.0 

6 

+2.50 

-18.3 

6 

2.51 

18.8 

6 

2.54 

18.8 

6 

2.57 

19.1 

6 

2.58 

19.1 

5 

+2.62 

-19.0 

6 

2.69 

19.2 

61 

2j69 

19.0 

6 

2.69 

19.1 

41 

2.70 

19.6 

51 

+2.74 

-19.3 

61 

2.97 

19.5 

5 

3.01 

19.1 

6 

3.01 

19.1 

61 

3.07 

18.9 

5 

+3.07 

-18.7 

6 

3.14 

18.2 

6 

3.15 

18.1 

6 

+3.16 

-17.8 

Apparent 
Declination 


+20 
20 
20 
18 
17 


51.5 
33.9 
17.0 
29.7 
19.5 


+17  56.4 
16  6.1 
16  46.6 
14  35.8 
13  39.4 

+13  6.0 
12  32.3 
12  4.3 
12  186 

11     8.3 

+12    2.4 

9  33.9 

10  13.9 

7  14.9 

5  34.3 


6 
6 
5 
4 
4 

•  3 
1 
1 

0 
0 

.  0 
1 

0 
0 
2 

•  1 
8 
7 
7 
9  42.1 

•  8  54.2 
10    6.9 

9  42.3 
9  55.7 


10.9 
44.6 
11.5 
31.6 
11.6 

6.2 
387 
21.6 

6.5 
37.8 

34.0 
3.4 
15.2 
12.3 
21.5 

47.3 

IS 

21.1 

23.3 


Washington 
Moan  Time. 


33 


h 

3 

3 

3 

4 

8 


m 
4.2 

9.1 

36.8 

31.8 

41.3 


12  20.6 

20  51.8 
23    3.4 

94  12  34.8 
15  11.2 

19  59.9 

21  55.1 
35    2  32.5 

3  51.4 
8  41.0 


9 

19 

21 

36    5 

15 


43  5 

33.8 

24.5 

0.0 

0.0 


19 

37    2 

11 


16  41.1 

17  23.1 
19.3 
43.0 
28.2 


38 


12  50.9 
16  4.1 
18  34.3 
22  35.0 
22  52.1 

4  21.9 
12  0.1 
12    5.0 

12  48.6 

13  18.2 


39 
30 


17 

19 

1 

1 

7 


39.0 
53.4 

44.9 
49.4 

58.2 


9  29.7 

16  21.2 

17  17.6 
21     9.4 


Hoar  Angle 
H 


h 

1 

1 

0 

0 

3 


m 
13,5 

8.7 
42.0 
37.1 
243 


+  6  56.5 

-  8  48.5 

-  6  41.1 
+  6  25.3 
+  8  57.1 

-10  23.0 

-  8  31.3 

-  4  2.1 

-  2  45.6 
+  1  55.5 


+  2 
-II 

-  9 

-  2 

♦  7 


56.1 
30.7 
43  2 
20.8 
22.1 


+  8  24.4 
+  9  41.2 
+11  34.1 
*  5  14.6 
+  3  15.8 

+  4  36.3 
+  8  20.3 
+10  10.0 

-  9  56.0 

-  9  39.4 


-  4 
+  3 
+  3 
+  3 
+  4 


18.9 
6.4 
11.1 
53.5 
22.3 


+  8  35.7 

+10  5.0 

-  8  13.9 

-  8  9.5 

-  2  11.6 

-  0  42.9 
+  5  56.2 
+  6  51.0 
+10  35.7 


-0.5280 
-0.2175 
+0.0545 
-0.1263 
+0.6645 

-0.4165 
+0.5356 
-0.4890 
-0.0021 
+0.6403 

+0.5142 
+0.8305 
+0.6025 
+0.1259 
+06170 

-0.5541 
+0.4779 
-0.5860 
+1 .3434 
+1.3421 

+0.4634 
-0.4084 
+0.9421 
+0.2566 
-1.0819 

-0.1449 
+0.7109 
+0.6548 
+1.2437 
+0.6110 

-0.4132 
-0.1414 
-1.0438 
-1.2422 
+1.0361 

-0.4563 
+1 .2569 
-0.5974 
-0.5707 
+0.8074 

-0.3453 
-0.2714 
-0.8849 
-1.3231 


0.5612 
0.561 1 
0.5609 
0.5463 
0.5438 

0.5418 
0.5370 
0.5358 
0.5288 
0.5276 

0.5254 
0.5245 
0.5226 
0.5220 
0.5202 

0.5198 
0.5164 
0.5158 
0.5138 
0.5119 

0.51!  6 
0.5115 
0.5112 
0.5106 
0.6102 

0.5102 
0.5102 
0.5103 
0.5105 
0.5105 

0.5110 
0.5120 
0.5121 
0.5122 
0.5123 

0.5130 
0.521 1 
0.5235 
0.5235 
0.5261 

0.5267 
0.5300 
0.5304 
0.5323 


-0.0624 
0.0626 
0.0635 
0.1060 
0.1122 

-0.1175 
0.1294 
0.1322 
0.1485 
0.1512 

-0.1563 
0.1583 
0.1627 
0.1639 
0.1682 

-0.1691 
0.1768 
0.1781 
0.1832 
0.1887 

-0.1892 
0.1898 
0.1907 
0.1937 
0.1964 

-0.1968 
0.1977 
0.1980 
0.1987 
0.1987 

-0.1991 
0.1991 
0.1991 
0.1991 
0.1991 

-0.1987 
0.1917 
0.1887 
0.1887 
0.1850 

-0.1841 
0.1791 
0.1784 


Limiting 
Parallels. 


N. 


-0.17538*60 


c 

+  8 
+25 
+41 
+30 
+89 

+14 
+74 

+10 
+37 
+64 

+71 

+90 
+79 
+44 
+80 

+  7 
+68 
+  5 
+90 
+90 

+66 
+15 
+90 
+52 
-26 

+29 
+90 
+83 
+90 
+79 

+15 

+30 
-33 
-41 

+88 

+13 
+82 

+  .3 
+  5 
+81 

+16 
+20 
-16 


MAY. 


8. 


-5 


4 

-34 
-18 

-33 

+10 

-52 
+  1 

-58 
-31 
+  4 

-  4 
+14 

0 
-26 

0 

-68 
.-  9 
-72 
+62 
+60 

-II 
-61 
+17 
-23 
—86 

-45 
+  1 

-  2 
+41 

-  4 

-63 
-45 
-90 
-90 
+22 

-66 
+43 

-78 
-76 
+  8 

-58 
-53 
-90 
-90 


a   Virginis 

i   Virginis 
B.  A.  C.  4531 
B.  A.  C.  4679 
B.  A.  C.  4700 

B.  A.  C.  4896 
t1  Librae 
c*  Libras 
28  Librae 

B.A.C.5I09 


1 

+3.20 

-17.5 

51 

3.22 

17.6 

6 

3.25 

17.3 

61 

3.37 

15.7 

*1 

3.39 

15.4 

6 

+3.49 

-12.4 

41 

3.56 

10.8 

6 

3.55 

10.6 

6 

3.52 

10.2 

61 

+3.56 

-  9.1 

10  33.0 
12  5.9 
12  36.8 
15  24.5 
15  44.9 

17  18.1 
19  20.8 
19  12.3 
17  43.9 
•19  16.2 


1 

1 

5 

20 

23 


0.0 

44.9 

40.0 

3.5 

4.6 


3 
3 


17  59.1 
3  16.5 
46.1 
10.0 
19.2 


3 

7 

12 


-  9 

-  8 

-  5 
+  8 
+11 

+  5 

-  9 

-  8 

-  6 

-  0 


40.7 

-1.3152 

0.5344 

-0.1721 

-59 

57.2 

+0.2362 

0.5348 

0.1714 

+47 

0.4 

+0.1306 

0.5369 

0.1678 

+40 

46.8 

+0.8980 

0.5449 

0.1523 

+75 

42.0 

+0.7504 

0.5467 

0.1486 

+71 

58.9 

-0.1525 

0.5577 

-0.1219 

+18 

2.6 

+0  9603 

0.5628 

0.1070 

+71 

34.0 

+0.7565 

0.5631 

0.1  C61 

+71 

17.2 

-1.1604 

0.5649 

0.1003 

-47 

18.7 

-0.0203 

05674 

-0.0910 

+23 

-90 
-24 
-30 
+14 
+  5 

-46 
+20 
+  5 
-90 
-39 
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ELEM 

OR  'J 

EDICTIO 

| 

ENTS  F 

L'HE  PR 

N  OF  OCCULTATIONS. 

i 

i 

MAY. 

i 
1 

Thb  Star's 

At  Conjunction  in  B.  A. 

Limiting 
Parallell 

"Name. 

Mag. 
6 

Red'ni 
188 

i  from 
2.0. 

Apparent 
Declination. 

Washington 
Mean  Tune. 

Hour  Angle 
H 

Y 

4 

* 

N.     S. 

i 

o           o  .' 
-12-86; 

41  Libra 

+3J55 

-  8.6 

-18  54.9 

d     h     m 
3  15    5.1 

h     m 
+  2  21.3 

-0.6413 

0.5688 

-0.0861 

k  Libra 

5 

3.56 

8.3 

19  17.8 

16  24.8 

+  3  38.2 

-0.3477 

0.5702 

0.0836 

+  5>-59i 

X  Libra 

6 

3.58 

7.4 

19  48.9 

21  21.5 

+  8  24.5 

-0.1891 

0.5703 

0.0741 

+12 

-49! 

B.  A.  C.  5278 

6 

3.61 

6.9 

21     8.6 

23    0.7 

+10    0.0 

+1.0937 

0.5725 

0.0708 

+69 

+32! 

fi.  A.C. 5281 

6 

3.59 

6.9 

20  38.5 

23  13.3 

+10  12.3 

+0.5490 

0.6727 

0.0701 

+56 

-  7 

/?l  Scorpii 

2 

+3.56 

-  6.4 

-19  29.0 

4    2  35.3 

-10  32.9 

-0.8995 

0.5740 

-0.0637 

-30 

-90 

/?'  Scorpii 

54 

3.56 

6.4 

19  28.8 

2  *5.4 

-10  32.8 

-0.9028 

0.5740 

0.0637 

-30 

-90 

B.  A.C.  5333 

64 

3.56 

6.4 

19  21.6 

2  43.4 

-10  25.2 

-1.0385 

0.5741 

0.(635 

-40 

-90 

«'  Scorpii 

44 

3.58 

6.1 

20  21.0 

3    9.7 

-  9  59.8 

-0.0214 

0.5743 

0.0626 

+20 

-38 

u*  Scorpii 

5 

3.59 

6.1 

20  33.0 

3  24.6 

-  9  45.4 

+0.1746 

0.5744 

0.0620 

+31 

-27 

B.  A.C. 5395 

6 

+3.60 

-  5.5 

-21     5.9 

6    5.8 

-  7  10.1 

+0.5925 

0.5754 

-0.0558 

+58 

-  4 

^  Opbiuchi 

5 

3.55 

4.7 

19  45.7 

10  34.0 

-  2  51.6 

-1.0476 

0.5770 

0.0455 

-42 

-90 

o  Opbiuchi 

5 

3.58 

3.9 

21   12.8 

13  56.8 

+  0  23.8 

+0.3308 

0.6782 

0.0404 

+38 

-19 

B.  A.C. 5567 

6 

3.53 

3.4 

20  10.7 

17  31.9 

+  3  51.0 

-0.8861 

0.5793 

0.0328 

-32 

-90' 

B.  A.C. 5663 

64 

3.51 

2.4 

20  13.0 

22  56.4 

+  9    3.6 

-0.9903 

0.5809 

0.0210 

-40 

-90. 

Lalaode  '.{0971 

64 

+3.49 

-  1.4 

-20  13.1 

5    3  16.5 

-10  45.9 

-0.0119 

0.6819 

-0.01 17 

+16 

-37 

B.  A.  C.  5758 

6 

3.51 

1.2 

21  24.0 

4  16.0 

-  9  48.7 

+0.1669 

0.5821 

0.0094 

+25 

-418 

Yarnall  7137 

64 

3.47 

*  0.5 

20  49.9 

7  54.3 

-  6  18.5 

-0.4474 

0.5827 

-0.0014 

-  9 

-GT 

f  Ophiucbi 

5 

3.47 

+  0.2 

20  59.1 

10  26.2 

-  3  52.2 

-0.2837 

0.5831 

+0.0042 

0 

-65 

B.  A.C.  5866 

6 

3.47 

0-5 

21  19.S 

11  58.8 

-  2  23.1 

+0.0851 

0.5833 

0.0096 

+21 

-92 

i 

B.  A.C. 5954 

6 

+3.43 

+  1.9 

-21  50.4 

17  48.6 

+  3  13.7 

+0.6988 

0.5839 

+0.0207 

+66 

+  3 

58  Ophiucbi 

5 

3.41 

2.2 

21  37.4 

19  45.7 

+  5    6.4 

+0.5166 

0.5841 

0.0250 

+50 

-8; 

B.  A.C. 5992 

64 

3.42 

2.4 

22    84 

20    8.7 

+  5  28.6 

+1.0629 

0.5841 

0.0259 

+68 

+30 

B.  A.C. 6981 

6 

3.32 

3.3 

20  19.7 

6    2  39.3 

+11  44.6 

-0.6042 

0£842 

0.0403 

-14 

-82 

B.  A.C. 6096 

6 

3.32 

3.6 

20  44.1 

3  44.0 

-II  13.1 

-0.1374  j  0.5842 

0.0426 

+11 

-46 

Yarnall  7631 

64 

+3.32 

+  4.0 

-21  27.2 

5  36.7 

-  9  24.7 

+0.6915 !  0.5842 

+0.0468 

+66 

+  2 

ft  Sagittarii 

4 

3.28 

4.5 

21     5.2 

8  20.8 

-  6  46.8 

+0.4467  j  0.5840 

0.0528 

+47 

12 

14  Sagittarii 

6 

3.30 

4.6 

21  44.5 

8  32.5 

-  6  35.5 

+1.1353;  0.5840 

0.0531 

+69 

+36 

15  Sagittarii 

5 

3.27 

4.5 

20  45.6 

8  57.3 

-  6  11.6 

+0.1415  i  0.5840 

0.0541 

+28 

-29 

16  Sagittarii 

6 

3.27 

4.5 

20  25.2 

6  57.8 

-  6  11.2 

-0.2099 i  0.5840 

i 

0.054 1 

+  9 

-60 

21  Sagittarii 

5 

+3.22 

+  5.3 

-20  36.1 

13    9.9 

-  2    8.5 

+0.2234 !  0.5837 

+0.0631 

+34 

-25l 

B.  A.C.  6347 

64 

316 

6.4 

21     9.0 

18  47.2 

+  3  16.2 

+1.1763'  0.5830 

0.0751 

+69 

+41  | 

Yarnall  7918 

6 

3.11 

6.3 

19  23.6 

20  29.7 

+  4  54.9 

-0.5040  j  0.6828 

0.0787 

-  5 

-72; 

'      Yarnall  7942 

6 

3.11 

6.5 

19  43.6 

21  46.7 

+  6    9.0 

-0.0584  ;  0.5826 

0.0813 

+19 

-41 ! 

Yarnall  7955 

6 

3.10 

6.9 

20  23.9 

22  32.2 

+  6  52  8 

+0.6977  |  0.5824 

0.0828 

+69 

+  2 

29  Sagittarii 

6 

+3  10 

+  7.0 

-20  27.3 

23  17.0 

+  7  36.0 

+0.8177;  0.5823 

+0.0845 

+70 

+10 

Yarnall  8035 

64 

3.03 

7.3 

19  18.3 

7    2  36.8 

+10  48.3 

-0.074610.5817 

0.0943 

+19 

-42 

Yarnall  8088 

6 

3.00 

7.5 

19  lb.2 

4  55.4 

-10  58.2 

+0.1054  |  0.5813 

0.0960 

+30 

-31! 

Yarnall  8122 

64 

2.98 

7.7 

18  55.0 

6  369 

-  9  20.6 

-0.0928  |  0.5809 

0.0994 

+19 

-43 

B.  A.C. 6536 

6 

2.98 

7.9 

19  28.3 

7    4.9 

-  8  53.6 

+0.5249  j  0.5809 

0.1003 

+57 

-  8i 

d  Sagittarii 

5 

+2.92 

+  8.4 

-19    9.6 

11     0.8 

-  5    6.4 

+0.6134  0.6800 

+0.1080 

+64 

-  3 

p1  Sagittarii 

4 

2.88 

8.3 

18    3.9 

12  44.1 

-  3  27.0 

-0.32*18 

0.5796 

0.1 113 

+  8 

"57i 

p*  Sagittarii 

54 

2.89 

8.4 

18  31.4 

12  47.6 

-  3  23.6 

+0.1554 

0.5796 

0.1113 

+34 

-29 ' 

B.  A.C. 66"8 

6 

2.86 

8.9 

18  35.6 

15  25.4 

-  0  516 

+0.5274 

0.5790 

0.1165 

+59 

-  8 

«l  Sagittarii 

6 

2.76 

9.1 

16  33.6 

20  48.0 

+  4  19.2 

-0.9038 

0.5776 

0.1265 

-24 

-90 

e*  Sagittarii 

5 

+2.75 

+  9.1 

-16  23.8 

21  33.9 

+  5    3.4 

-0.9741 

0.5774 

+0.1278 

-29 

-90! 

g  Sagittarii 

54 

2.64 

9.7 

15  48.0 

8    4     8.4 

+11  23.5 

-0.7033 

0.5754 

0.1394 

-10 

-90' 

B.  A.C.  6998 

64 

2.50 

10.5 

15    9.2 

13  55.9 

-  3  10.3 

+0.0810 

0.5725 

0.1553 

+35 

-03; 

H  Capricorn i 

3 

2.50 

10.5 

15    9.0 

14    2.0 

-  3    4.4 

+0.0935 

0.5725 

0.1556 

+35 

-32 

Yarnall  8844 

64 

2.47 

10.1 

13  46.3 

15  23.6 

-  1  45.7 

-1 .0988 

0.5721 

0.1576 

-35 

-90 

B.  A.C. 7063 

6 

+2.44 

+11.0 

-15  26.8 

18  224 

+  1     6.7 

+1.0837 

0.5712 

+0.1620 

+75 

+29 

B.  A.C. 7087 

5 

2.40 

10.7 

14    7.4 

19  44.6 

+  2  25.9 

-0.0413 

0.5708 

0.1640 

+29 

-40 

B.  A.C  7221 

64 

2.29 

10.7 

12  58.7 

•    2  560 

+  9  21.9 

+0.0085 

0.5688 

0.1739 

+32 

-37 

B.  A.  C.  7242 

6 

2.27 

10.6 

12    1.0 

3  59.8 

+10  23.4 

-0.7834 

0.5686 

0.1752 

-11 

-90 

8  Aquarii 

6 

2.24 

11.4 

13  30.4 

6  57.7 

-10  45.0 

+1.2563 

0.5678 

0.1790 

♦77 

+46 

v  Aquarii 

44 

♦2.17 

+11.0 

-11  50.7 

II  13.5 

-  6  38.2 

+0.3432 

0.5666 

+0.1842 

+54 

-191 

14  Aquarii 

6 

+2.12 

1+10.5 

-  9  42.3 

14  12.8 

-  3  37.2 

-1.2103 

0.5656  +0.1875 

-50  -90 

OCCUPATIONS,   1882. 
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ELEMENTS  FOR  THE  PREDICTION  OP  OCCULTATIONS. 


MAY. 


THB  STAB'S 


Name. 


17  Aquarii 
19  Aqu4rit 

f  Aquarii 
B.  A.  C.  7562 

c1  Capricorni 

30  Aquarii 
B.  A.C. 7744 

44  Aquarii 
51   Aquarii 

k  Aquarii 

3  Piscium 

B.  A.C.  8152 
k  Piecium 
9  Piscium 

15  Pisciuni 

16  Piscium 
19  Pisciuni 
22  Piscium 

d  Piscium 

45  Piscium 

51  Piscium 

Yarn  oil  585 
7T  Piscium 
104  Piscium 
111  Arietis 


Jupiter 

i  Tauri 
I  Tauri 

105  Tauri 
h  Tauri 

0  Tauri 

B.  A.C.  1733 

1  Tauri 

B.  A.C.  1835 
II.  A.C.  1867 

X1  Orion  is 

X^Orionis 

X4  Orioaia 

68  Ononis 

B.  A.C. 2039 

15  Geminorum 

16  Geminorum 
v  Geminorum 

B.  A.C. 2432 

Lnlaode  14620 
/  Geminorum 
I  Cancri 
5  Cancri 

Yarnall  3294 
29  Cancri 

B.  A.C. 2872 

A1  Cancri 
A2  Cancri 

60  Cancri 
a  Cancri 


Mag. 


64 
6 

41 
64 
54 

54 

6 

54 

54 

5 

6 
44 

64 
64 


Redus  from 
1882.0. 

42*08 
2.07 
1.97 
1.95 
1.95 


+1.82 
1.77 
1.74 
1.71 
1.64 

4-1.54 

1.39 
140 
1.40 
1.35 


6 

4-1.35 

6 

1.31 

64 

1.28 

54 

1.21 

6 

1.18 

64 

4-1.15 

64 

1.06 

6 

1.00 

64 

1.01 

6 

0.95 

5 

-1-1.00 

54 

1.00 

6 

41.01 

6 

1.03 

6 

1.05 

64 

1.04 

34 

1.06 

64 

41.08 

64 

1.08 

44 

1.08 

5 

1.11 

5 

1.1  J 

6 

41.13 

64 

1.16 

6 

1.18 

6 

1.18 

44 

1.19 

64 

41.33 

6 

1.35 

6 

1.38 

6 

1.45 

6 

146 

6* 

4l  47 1 

6  !  1.56! 

64 

1.58 

6 

1.61 

6 

1.61 

6 

41.66 

4 

4167 

410.7 
10.9 
10.6 
11.1 
11.1 

410.6 
10.1 
10.3 
10.2 
10.0 

4*7 

8.5 
8.3 
8.3 

8.1 

4  7.9 
7.3 
7.5 
5.6 
5.7 

4  5.8 
4.4 
3.3 

2.8 
4  2.0 


-  3.2 
3.4 

-  3.3 
3.7 

3.9 
4.3 
4.4 

-  4.7 
5.0 
5.0 
5.4 
5.3 

-  5.6 
5.7 
5.9 
6.0 
6.1 

-  8.2 
8.7 
8.8 
9.7 
9.8 

-10.4 
11.1 
11.5 
12.0 
12.2 

-12.5 
-12.6 


Apparent 
Declination. 


o        I 

-  9  49.1 
10  14.8 

8  22.8 

9  34.5 
9  37.2 


7 
5 
5 
5 
4 


5.4 
18.0 
58.4 
25.9 
50.0 


-  0  26.7 

-  0  21.3 
4  0  36.7 

0  28.6 
0  39.H 


At  Conjunction  in  It.  A. 


Washington 
Mean  Time. 


-  1 
2 
2 

7 

7 

.6 
9 
11 
13 
14 


26.9 
50.0 
16.6 
32.2 
2.4 

18.3 
16.8 
32.3 
41.3 
43.6 


NEW 

420  44.4 
21  25.1 
20  15.6 


421 
21 
21 


32.8 

58.4 
50.0 


20  23.2 

21  4.1 


420 
20 
20 
19 
20 


49.5 
16.1 
15.1 
41.4 
8.3 


419  48.8 
21  15.0 
20  51.5 
20  33.9 
20  17.0 

418  29.7 
17  19.5 
17  564 
16  6.1 
16  46.6 


+14 
14 
13 
13 
12 

+12 
+12 


41.4 

35.8 

39.5 

6.0 

32.3 

4.4 

18.6 


10 


11 


19 


13 


h 

17 

18 

23 

2 

2 

11 
15 
17 

20 
2 

12 

23 
0 
0 
4 

4 

9 

II 

0 

2 


5 
21 

14  10 
10 

15  1 


m 

8.4 

8.4 

42.7 

53.3 

55.6 

6.2 
21.6 

18.8 
27.6 
36.0 

54.7 
12.1 
44.1 

52.8 
34.6 

$9.5 
28.1 
$7.4 
417 
$7.0 

$4.6 

$9.0 

2.8 
568 

18.8 


MOON. 

I*    7  23.7 

23  53.5 

18    1  53.8 

I  54.9 

6  40.7 

10  12.8 

12  47.5 

14  28.8 


19 

21 

21 

19    1 

1 

5 

9 

12 

12 

12 


4.0 
12.2 
40.4 
35.4 
46.9 

18.6 
21.7 
12.0 
16.8 
44.1 


90 


91 


13  17.5 

17  23.4 

20  59.5 

5  23.5 

7  33.2 


10  46.8 

20  54.2 

23  28.8 

99  4  14.2 

6  8.1 

10  42.8 

12  0.8 

Hoar  Angle 
H 


b  ra 

-  0  55.7 

4  0  2.1 

4  5  24.7 

4  8  28.6 

4  8  30.9 


4 
4 


7 
3 
1 
I 
7 


35.5 
28.9 
35.8 
26.5 
22.3 


-  6  40.2 
4  3  160 
4  4  44.8 
4  4  53.2 
4  8  273 

4  8  51.4 
-10  49.3 

-  8  25.1 
4  3  52.8 
4  6    3.3 


48 
40 

-11 
-11 

4  2 


54.7 

5.8 
57.1 

5.1 
45.7 


4  6  49.6 
-  1  17.5 
4  0  38.5 


40 
45 

48 

+11 
-11 


39.5 
14.7 
39.0 

8.1 
14.3 


-  6  49.0 

-  4  45.5 

-  4  18.3 

-  0  31.8 

-  0  20.7 

4  3    3.4 

4  6  58.0 
4  9  42.2 
4  9  47.0 
+10  13.0 

4  9  56.5 
-10    5.7 

-  6  367 
4  1  31.0 
4  3  36.6 

4  6  44.0 

-  7  27.5 

-  4  57.5 

-  0  21.0 
4  I  29.5 

4  5  55.9 
4  7  11.5 


-0.6040 
40.0217 
-0.7868 
41.0544 
41.1076 

40.2083 
-0.7158 
40.3739 
40.48!M) 
+1.1962 

-0.9998 
41.1513 
40.5109 
40.6790 
+1.2948 

40  5938 
40.1695 
41 .2679 
-1.3186 
-0.3476 

41.0067 
411511 
41.1663 
-0.8503 
40.4852 


40.0006 
-0.2022 

41.0285 

-0.3176 
-0.7541 
-0.6318 
408682 
40.1103 

40.2564 
40.7773 
40.7794 
412266 
40.7427 

40.9247 
-0.8162 
-0.5771 
-0.2682 
40.0021 

-0.2029 
40.43108 
-0.4731 
40.4730 
-0.5464 

41.2885 
-0.0625 
40.5892 
40.4513 
40.7658 

40.5394 
40.0653 


0.5652 
0.5650 
0.5638 
0.5632 
0.5632 

0.5618 
0.5613 
0.5610 
0.5606 
0.5602 

0.5600 
0.5603 
0.5605 
0.5605 
0.5609 

0.5610 
0.5615 
0.5620 
0.5647 
0.5652 

0.5659 
0.5703 
0.5742 
0,5744 

0.5787 


0.5754 
0.5855 
0.5813 

0.5813 
05798 
0.5786 
0.5775 
0.&769 

0.5749 
0.5740 
05738 
05719 
0.5718 

05700 
05679 
0.5663 
0.5662 
05660 

0.5516 
0.5490 
0.5468 
0.5416 
0.5403 

0.5384 
0.5327 
0.5314 
05288 
0.5279 

0.5257 
0.5250 


y' 


+0.1906 
0.1917 
0.1970 
0.1998 
0.1999 

40.2062 
0.201M) 

0.2101 
0.2118 
0.2145 

40  2173 
0.2179 
0.2178 
0.2178 
0.2174 

40.2174 
0.2163 
0.2155 
0.2096 
0.2082 

40.2062 
0.1922 
0.1777 
0.1765 
0.1544 


Limiting 
Parallels. 


N. 


4  I 

435 

-  9 
481 
481 

418 

-  3 
459 
468 
485 

-20 
432 
470 
486 
490 

477 
447 
490 
-53 
418 

490 
490 
490 
-11 
469 


S. 


40.0464 

438 

0.0652 

427 

0  0079 

490 

40.0077 

+19 

-0.0026 

-  7 

0.0101 

4  1 

0.0157 

490 

0.0193 

444 

-0.0290 

453 

0.0334 

490 

0.0344 

490 

0.0425 

490 

0.0429 

490 

-0.0499 

490 

0.0579 

-11 

0.0634 

4  4 

0.0635 

422 

0.0643 

437 

-0.1071 

426 

0.1134 

482 

0.1187 

4ll 

0.1305 

+69 

0.1334 

4  7 

-0.1375 

490 

0  1495 

434 

0.1523 

477 

0.1574 

466 

0.1593 

490 

-0.1636 

473 

-0.1648 

441 

o 

-79 
-36 
-90 
424 

428 

-26 
-90 
-17 
-II 
436 

-90 

-90 

-10 

0 

448 

-  5 
-28 
+44 
-83 
-57 

+22 

436 
439 
-77 

-  4 


-IP 
-32 
444 

-34 

-68 
-58 
432 
-11 

-  4 

425 
425 
+60 
422 

433 
-69 
-58 
-36 
-21 

-37 

47 
-55 1 

-  3 
-62 

459 
-34 

0 

-  7 
410 

-  3 
-29 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 


MAY. 


Thb  Stab's 


Name. 


k  Caocri 
B.A.C.3I22 

u  Leonis 
h  Leonis 
B.A.C.3336 

B.  A.  C.  3438 
14  Sextan  Us 
16  Sextan  tie 
I!)  Sextantis 

Yarnall  4339 

34  Sextantis 
36  Sextantis 

B.  A.  C. 3726 
55  Leonis 

B.  A.  C.  3779 

jt*  Leonis 

jfl  Leonis 
B.  A  C.390I 
B.  A.  C.  3903 
B.  A.  C.  3909 

e  Leonis 
B.  A.  C.  3955 
B.  AC.  4006 
B.  A.  C.  4201 

X  Virginia 

B.  A.  C. 4259 
B.A.C.43I2 

>l>  Virginis 

q  Virginis 

50  Virginis 

a  Virginis 

i  Virginis 
B.  A.  C.  4531 
B.A.C.4679 
B.  A.  C. 4700 

BAG.  48% 

il  Libra? 

£9  Libra 

28  Libra 

B.A.C.5I09 

41  Libra 
*  Libra 
X  Libras 

B.  A.  C.  5278 
B.A.C.528I 

0i  Scorpii 
ft  Scorpii 

B.A  C.5333 
ul  Scorpii 
u*  Scorpii 

B.  A.  C.  5395 
rl>  Ophiuchi 
u  Ophiuchi 


Mag. 


5 

64 
6 
6 
5 

61 

6 

6 

64 

64 

6 
6 
6 
6 
6 

6 

5 

6 

64 

6 

44 

54 
6 

64 
5 

6 

6*4 
5 

6 

6 

1 

54 
6 

64 

&4 

6 

44 
6 
6 
64 

6 
5 
6 
6 
6 

2 

54 

64 

44 
5 

6 
5 
5 


Red'ns  from 

1889.0. 

Aa 

A6 

+L70 

-13.0 

1.71 

12.8 

1.80 

14.0 

1.81 

13.8 

1.87 

15.1 

+1.95 

-15.9 

1.97 

15.6 

1.98 

15.4 

1.99 

16.1 

2.07 

16.4 

+2.17 

-16.5 

2.18 

16.9 

2.21 

17.4 

2.23 

17.5 

2.29 

17.9 

+2.29 

-17.7 

2.33 

17.6 

2.41 

18.0 

2.41 

17.8 

2.40 

17.8 

+2.43 

-18.5 

2.47 

18.2 

2.56 

18.8 

2.78 

18.9 

2.85 

18.4 

+2.85 

-18.4 

2.93 

18.7 

2.94 

18.3 

3.03 

17.9 

3.03 

17.7 

+3.13 

-17.2 

3.16 

17.5 

3.21 

17.2 

3.40 

15.9 

3.43 

15.6 

+3.62 

-12.8 

3.75 

11.4 

375 

11.2 

3.74 

10  5 

3.82 

9.6 

+3.83 

-  9.1 

3.85 

8.8 

3.88 

7.9 

3.93 

7.7 

3.89 

7.4 

+3.88 

-  67 

3.88 

6.7 

3.88 

6.7 

3.91 

6.6 

3.91 

6.6 

+3.93 

-  6.0 

3.92 

5.0 

+3.97 

-  4.3 

Apparent 
Declination 


+11 
12 

9 

10 

7 


8.3 

2.4 

34.0 

13.9 

14.9 


5  34.3 

6  10.9 
6  44.7 
5  11.6 
4  31.7 


+ 
+ 


4 
3 
1 
1 
0 

0 
0 
1 
0 
0 


11.7 
6.2 

38.8 

21.6 

65 

37.8 
34.0 
3.3 
15.2 
12.3 


-  2  21 .5 


1 
4 

8 
7 


47.3 

41.0 

1.6 

21.1 


10 


7  23.3 
9  42.1 

8  54.2 
6.9 


9  42.3 


-10 
12 


33.0 
5.9 
12  368 

14  24.5 

15  44.9 


17 
19 
19 


181 
20.8 
12.3 
17  43.9 
19  16-2 


18  549 

19  17.9 

48.9 
8.6 


19 
21 


20  38.5 

■  19  29.0 
19  28.8 

19  21.6 

20  21.0 
20  33.0 

-21  5.9 
19  45.7 
?A   12.8 


At  Conjunction  in  R.  A. 


Washington 
Mean  Tune. 


99 


16 

17 

3 

5 

12 


m 
47.7 
50.7 
35.4 
25.4 
58.4 


22  56.0 

94    0    0.0 

1   18.7 

3  14.7 

10  37.7 


90 


19  22.9 

20  45.7 
0  36.5 
2  29.5 
6  30.7 

6  47.9 
12  18.6 

19  58.4 

20  3.3 
20  47.1 


96 


97 


21 
1 
8 
4 
9 


16.8 
38.6 
26.4 
0.8 
53.9 


98 


9  58.4 

16  8.9 

17  40.8 

0  33.8 

1  30.4 


99 


30 


SI 


9 
9 
13 
4 
7 

2 
II 
II 
15 
20 

23 
0 
5 
6 
7 

10 

10 
10 

11 
11 


14.2 
59.2 
54.8 
18.7 
19.5 

10.1 
23.7 
53.2 
15.3 
21.5 

5.7 
24.6 
17.8 
55.7 

8.1 

27.6 
27.7 
35.6 
1.5 
16.2 


13  55.1 
18  19.3 
21  39.0 


HourAngle 
H 


h 
+11 
-II 
-  1 

+  0 
+  7 


m 
49.9 

8.9 
41.4 

5.4 
25.4 


-  6  51.2 


-  5 

-  4 


51.9 
35.4 


-  2  42.7 
+  4  27.8 

-11     1.8 

-  9  41.2 

-  5  56.9 

-  4     7.0 

-  0  12.6 


+  0 
+  5 
-II 
-II 
-10 

-  9 

-  5 
+  0 

-  3 
+  1 


4.2 

25.6 

7.5 

2.8 
20.1 

51.3 
36.9 
59.1 
59.8 
43.0 


+ 
+ 
+ 


+ 
+ 
+ 


1 
7 
9 

8 
7 


+0.5550 
-0.6146 
+0.4175 
-0.6423 
+1.2829 

+1.2838 
+0.4076 
-0.4626 
+0.8859 
+0.2044 

-1.1306 
-0.1942 
+0.6617 
+0.6064 
+1.1967 

+0.5641 
-0.4580 
-0.1833 
-1.0857 
-1.2841 

+0.9945 
-0.4966 
+1.3521 
+1 .2260 
-0.6265 


47.4  -0.55*94 

46.9  +0.7807 

16.0  | -0.3714 

3.4 ;  -0.2946 

8.4  '  -0.9082 


0  21.3 

1  4.9 

4  53.1 

5  10.2 

2  15.4 


-1.3354 

+0.2153 
+0.1107 
-0.2536 
+0.7347 


+ 
+ 
+ 
+ 


8 
0 
I 

4 
9 

■:i 

■10 

5 

-  4 

•  4 


2.3 
52.4 


-0.172;) 
+0.9477 
20.9  f +0.7447 
35.9  -1.1625 
-0.0273 


31.4 

50.3 ! 
34.2  i 
5l.o 
17.2 
5.2; 


0 
0 


52.9 
52.8 
0  45.3 
0  20.3 
0    6.2 


-06443 
-0.3524 

-0.1940 
+  1.0809 
+0.5398 

-0.8**89 
-0.9020 
-1.0368 
-0.0265 
+0.1679 


+  2  26.9 !  +0.5834 
+  6  41.4  1-1.0450 
+  9  53.7  +0.3240 


0.5227 
0.5222 
0/>182 
0.5175 
0.5151 

0.5124 
0.5122 
0.5119 
0.51 15 
0.5104 

0.5095 
0.5093 
0.5092 
0.5G92 
0.5091 

0.5091 
0.5093 
0.5100 
0.5100 
0.5102 

0.5102 
0.5109 
0.5124 
0.5186 
0.5210 

0.521 1 
0.5239 
0.5246 
0.5280 
0.5285 

0.5328 
0.5331 
0.5354 
0.5442 
0.5462 

0,5585 
0.5644 
0.5647 
0.5668 
0.5699 

0.5715 
0  5723 
0.5752 
0.5762 
0.5763 

0.5780 
0.5780 
0.5781 
0.5783 
0.5784 

0.5797 

0.5818 
0.5832 


y 


-0.1689 
0.1698 
0.1772 
0.1785 
0.1834 

-0.1887 
01891 
0.1897 
0.1906 
0.1034 

-0.1958 
0.1961 
0.1969 
0.1972 
0.1977 

-0.1977 
0.1982 
0.1981 
0.1981 
0.1981 

^0.1981 
0.1976 
0.1965 
0.1904 
0.1876 

-0.1875 
0.1840 
0.1830 
0.1782 
0.1776 

-0.1713 

0.1706 
0.1671 
0.1519 

0.1482 

-0.1220 
0.1072 
0.1064 
0.1005 
0.0915 

-0.0864 
0.0840 
0.0744 
0.071 1 
0.0707 

-0.0641 
0.0641 
0.0639 
0.0630 


Limiting 
Parallel*. ! 


N. 


+74° 

+  4 
+63 
+  2 
+!» 


8 


-  3 
-73  i 

-12 

-76! 

+49 


+90 '  +48 
+62  -14 


+12 

+90 
|50 

-30 
+27 

+84 
+79 
+90 

+74 
+13 
+27 
-26 
-46 

+88 
+11 
+86 
+82 
+  9 

+  3 
+81 
+15 
+18 
-17 

-67 

+45 
+39 
+17 

+74 

+18 
+71 
+71 
-47 
+22'j 


-65 
+13 
-26 

-86 
-48 

-  1 

-  4 
+36 

-  7 
-66 

-48 
-90 
-90 

+19 
-69 
+60 
+40 
-81 

-78 
+  6 
-60 
-55. 
-901 

-90.' 
-26 
-31  I 
-53 

♦  4j 

-48 
+I9j 
+  5| 
-90' 
-39 


-12 

+  4 
+12 

+69 
+55 

-30 


-87 
-60| 
-49; 
+31 
-  7 

-90 


-30-90 
-40 1 -90 
+201-38 


0.0625  J +30 1 -28 

-0.0572|+57i-  4 

0.0478  -42  j  -90 

-0  0406^+38 1-19 


JUNE. 


B.  A.  C.  5567 
B.  AC.  5663 


6   ;  +3.95  -  3.3 
64   +3.% !  -  2.3 


20 

-20 


10.7 
13.01 


1 
6 


10.6 

29.5 


-10  42.6 
35.6 


-  5 


-0.8835 
-0.9865 


0.5845  i  -0.0330 1  -32 ;  -90 
0.5864  I  -0.02121-40 1  -90 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

JUNE. 

i 

TttB  Stab's 

At  Conjunction  in  R.  A. 

Limiting  j 
Parallels,  j 

Name. 

Mag. 

Red'ni 
186 

i  from 
8.0. 

AS 

Apparent 
Declination. 

'Washington 
Mean  Time. 

Hour  Angle 
H 

T 

X1 

y* 

N. 

1 

! 

S. 

Lalande  30971 

64 

+3*96 

-  1.1 

-20  13.1 

d     h      m 
1  10  44  9 

h     ra 
-  1  29.9 

-1.0527 

0.5878 

-0.0116 

O              O  i 

-46 !  -90 ! 

B.  A.  C.  5758 

6 

4.00 

1.0 

21  24.0 

11  43.3, 

-  0  33.6 

+0.1612 

0.5880 

0.0095 

+25 

-28 

Yarnall  7137 

64 

3.98 

-  0.1 

20  49.9 

15  17.5 

+  2  52.5 

-0.4475 

0.5889 

-0.0014 

-  9 

-67 

f  Opfaiachi 

5 

3.99 

+  0.5 

20  59.1 

17  46.5 

+  5  15.8 

-0.2851 

0.5895 

+0.0042 

0 

-55 

B.A.C.5866 

6 

3.99 

0.9 

21  19.8 

19  17.2 

+  6  43.0 

+0.0806 

0.5899 

0.0077 

+20 

-33 

B.  A.  C.  5954 

6 

+4.00 

+  2.2 

-21  50.4 

9    1     0.0 

-11  47.3 

+0.6881 

0.5906 

+0.0206 

+64 

+  2i 

58  Ophiuchi 

5 

3.99 

2.7 

21  37.4 

2  54.7 

-  9  57.0 

+0.5072 

0.5908 

0.0251 

+49 

-9 

B.  A.  C.  5993 

64 

4.00 

2.8 

22    8.4 

3  17.2 

-  9  35.4 

+1 .0486 

0.5909 

0.0260 

+68 

+28 

B.  AC.  6081 

6 

3.92 

4.2 

20  19.6 

9  39.6 

-  3  27.6 

-0.6033 

0.5912 

0.0406 

-14 

-82 

B.  A.  C.  6098 

6 

3.93 

44 

20  44.1 

10  42.9 

-  2  26.7 

-0.1409 

0.5913 

0.0430 

+11 

-46 

Yarnall  7631 

64 

+3.94 

+  4.9 

-21  27.2 

12  33.2 

-  0  40.7 

+0.6797 

0.5913 

+0.0472 

+66 

+  2 

ft  Sagittarii 

4 

3.91 

5.5 

21     5.2 

15  13.8 

+  1  53.7 

+0.4376 

0.5913 

0.0532 

+46 

-13 

14  Sagittarii 

6 

3.93 

5.5 

21  44.5 

15  25.2 

+  2    4.8 

+1.1194 

0.5913 

0.0537 

+69 

+35 

15  Sagittarii 

5 

3.91 

5.5 

20  45.6 

15  .49.5 

+  2  28.1 

+0.1350 

0.5913 

0.0546 

+27 

-29 

16  Sagittarii 

6 

3.90 

5.5 

20  25.2 

15  50.0 

+  2  28.5 

-0.2133 

0.5913 

0.0546 

+  8 

-50 

21   Sagittarii 

5 

+3.88 

+  6.4 

-20  36.1 

19  56.6 

+  6  25.7 

+0.2159 

0.5910 

+0.0638 

+33 

-25 

B.  A.  C.  6292 

6 

3.81 

6.8 

18  58.8 

22  24  5 

+  8  47.9 

-1.2794 

0.5908 

0.0692 

-69 

-90 

B.  A.  C.  6347 

64 

3.85 

7.8 

21     9.0 

3    1  26.7 

+  11  43.3 

+1  1593 

0.5904 

0.0758 

+69 

+39 

Yarnall  7918 

6 

3.80 

7.9 

19  23.6 

3    6.9 

-10  40.3 

-0.5054 

0.5902 

0.0795 

-  5 

-72 

Yarnall  7942 

6 

3.79 

8.2 

19  43.5 

4  22.2 

-  9  27.9 

-0.0644 

0.5899 

0.0823 

+19 

-41 

Yarnall  7956 

6 

+3.80 

+  8.6 

-20  23.9 

5    6.7 

-  8  45.1 

+0.6845 

0.5898 

+0.0839 

+68 

+  2 

29  Sagittarii 

6 

3.79 

8.6 

20  27.3 

5  50.6 

-  8    2.9 

+0.8042 

0.5897 

0.0852 

+70 

+  9 

Yarnall  8035 

64 

3.74 

9.2 

19  18.2 

9    6.2 

-  4  54.8 

-0.0810 

0.5891 

0.0924 

+19 

-42 

Yarnall  8088 

6 

3.72 

9.5 

19  16.1 

11  21.8 

-  2  44.3 

+0.0977 

0.5885 

0.0971 

+29 

-31 

Yarnall  8122 

64 

3.70 

9.8 

18  54.9 

13    1.2 

-  1     8.7 

-0.0994 

0.5881 

0.1005 

+19 

-43 

B.A.C.6536 

6 

+3.71 

+10.0 

-19  28.3 

13  28.5 

-  0  42.4 

+0.5129 

0.5880 

+0.1014 

+56 

-  9 

d  Sagittarii 

5 

3.66 

10.6 

19    9.5 

17  19.6 

+  2  59.8 

+0.5997 

0.5869 

0.1093 

+63 

-  4 

p'  Sagittarii 

4 

3.62 

10.7 

18    3.9 

19    0.6 

+  4  37.1 

-0.3262 

0.5865 

0.1127 

+  8 

-58 

p*  Sagittarii 

54 

3.63 

10.8 

18  31  4 

19    4.0 

+  4  40.4 

+0.1459 

0.5864 

0.1128 

+34 

-29 

B.  A.  C.  6658 

6 

3.62 

11.3 

18  35.6 

21  38.7 

+  7    9.2 

+0.5144 

0.5857 

0.1179 

+57 

-  9 

«'  Sagittarii 

6 

+3.52 

+11.7 

-16  33.6 

4    2  54.8 

-11  466 

-0.9057 

0.5841 

+0.1281 

-24 

-90 

e*  Sagittarii 

5 

3.51 

11.9 

16  23.7 

3  39.8 

-1 1     3.3 

-0  9757 

0.5839 

0.1293 

-29 

-90 

g  Sagittarii 

54 

3.42 

12.8 

15  48.0 

10    68 

-  4  50.7 

-0.7081 

0.5818 

0.1410 

-10 

-90 

B.A.C.6992 

64 

3.30 

14.1 

15    9.1 

19  44.2 

+  4  25.4 

+0.0684 

0.5782 

0.1566 

+34 

-33 

3  Capricorni 

3 

3.30 

14.1 

15    8.9 

19  50.2 

+  4  31.2 

+0.0808 

0.5781 

0.1568 

+35 

-33 

|        Yarnall  8844 

64 

+3.26 

+13.9 

-13  46.2 

21   J  0.5 

+  5  48.5 

-1.1043 

0.5776 

+0.1588 

-35 

-90 

j        B.  A.  C.  7063 

6 

3.25 

14.7 

15  26.7 

ff    0    6.7 

+  8  38.3 

+1.0649 

0.5765 

0.1633 

+75 

+27 

|         B.  A.  C.  7087 

5 

3.21 

14.6 

14     7.3 

1  27.5 

+  9  56.1 

-0.0540 

0.5760 

0.1653 

+28 

-41 

B.  AC.  7221 

64 

3.12 

15.1 

12  58.6 

8  33.0 

-  7  13,8 

-0.0056 

0.5733 

0.1752 

+32 

-38 

!        B.  A.  C.  7242 

6 

3.09 

15.0 

12    0.9 

9  36.0 

-  6  13.1 

-0.7941 

0.5729 

0.1766 

-11 

-90  i 

i 

8  Aquarii 

6 

+3.07 

+15.4 

-13  30.3 

12  31.7 

-  3  23.7 

+  1.2357 

0.5716 

+0.1802 

+77 

+43 ' 

v  Aquarii 

44 

3.00 

15.5 

11  50.7 

16  44.8 

+  0  40.4 

+0.3264 

0.5700     0.1852 

+52 

-19: 

14  Aquarii 

6 

2.94 

15.3 

9  42.2 

19  42.3 

+  3  31.6 

-1.2868 

0.5689 

0.1884 

-54 

-90 

17  Aquarii 

64 

2.91 

15.4 

9  49.0 

22  36.4 

+  6  19.5 

-0.6187 

0.5679     0.1915 

+  1 

-80 

19  Aquarii 

6 

2.90 

15.6 

10  14.8 

23  36.0 

+  7  17.0 

+0.0048 

0.5675 

0.1924 

+34 

-37 

i     £  Aquarii 

44 

+2.81 

+15.3 

-  8  22.7 

6    5    7.9 

-11  22.6 

-0.8024 

0.5657 

+0.1978 

-10 

-90 

i        B.  A.  C.  7562 

64 

2.79 

15.9 

9  34.3 

8  17.5 

-  8  19.8 

+1.0347 

0.5648 

0.2004 

+81 

+23 

t     el  Capricorni 

*4 

2.79 

15.9 

9  37.2 

8  19.7 

-  8  17.8 

+1.0877 

0.5647 

0.2005 

+8' 

+27 

;  30  Aquarii 

54 

2.67     15.5 

7    5.3 

16  28.8 

-  0  25.5 

+0.1892 

05624 

0.2066 

+47 

-27 

!         B.  A.  C.  7744 

6 

2.60  j    15.1 

5  17.9 

20  43.9 

+  3  40.7 

-0.7359  0.5613 

i 

0.2091 

-  4 

-90 

44  Aquarii 

54 

+2.58 

+15.5 

-  6  58.3 

22  41.1 

+  5  33.9 

+0.3539 !  0.5608 

+0.2102 

+57 

-18 

51   Aquarii 

54 

2.54 

15.3 

5  25.8 

7    1  50.1 

+  8  36.3 

+0.4701 

0.5601 

0.2117 

+66 

-12 

k  Aquarii 

5 

2.46 

15.2 

4  49.9 

7  59.6 

-  9  26.8 

+1.1773 

0.5589 

0.2141 

+85 

+34 

3  Piscium 

6 

2.33 

13.8 

0  266 

18  22.0 

+  0  34.4 

-1 .0249 

0.5575 

0.2163 

-22 

-90  S 

B.  A.  C.  8152 

64 

2.21 

13.7 

-  0  21.2 

8    4  45.5 

+10  36.7 

-1.1342 

0.5568 

0.2165 

-30 

-90 

k  Piscium 

44   +2.20 

+13.4 

+  0  36.8 

6  18.6 

-II  53.3 

+04910 

0.5568 

+0.2163 

+68 

-11 

9  Piscium 

64 !  +2.20 

+13.4 

+  0  28.7 

6  27.3 

-11  44.9 

+0.6595 

0.5568 

+0.2161 

+84 

-  2 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS.                  ! 

l 

JUNE. 

The  Star's 

At  Conjunction  di  R.  A. 

Limiting 
ParaUela. 

Name. 

Hag. 
64 

Red'm 
188 
Aa 

i  from 
8.0. 
&6 

Apparent 
Declination. 

Washington 
Mean  Time. 

Hour  Angle 
H 

i             i 

r    !    *>        y 

■ 

N. 

S. 

15  Piscium 

+2*14 

+13.2 

+  0  39.9 

d     li      d( 
8  10  12.1 

h      in 

-  8    7.8 

+1.2800  0.5569 

+05157 

o 

+90 

n 

+46 

,  16  Piscium 

6 

2.15 

13.0 

1  27.0 

10  37.2 

-  7  43.5 

+0.5742 

0.5569 

05156 

+75  -  6 

19  Piscium 

6 

2.10 

12.3 

2  50.1 

15    9.8 

-  3  20.2 

+0.1478  0.5570 

0.2145 

+46  -29 

22  Piscium 

64 

2.06 

12.4 

2  16.7 

17  41.2 

-  0  54.0 

+15534 

0.5571 

05136 

+90  +43 

45  Piscium 

6 

1.93 

10.1 

7    2.5 

9    8  56.9 

-10    9.4 

-0.3731 

0.5588 

0.2059 

+17   -58 

61  Piscium 

3 

+1.91 

+10.3 

+  6  18.4 

11  58.0 

-  7  14.5 

+0.9926 

0.5593 

+05039 

+90 

+21 

Yarnall  585 

1.76 

8.3 

9  16.8 

10    4     3.0 

+  8  17.3 

+1.1408 

0.5631 

0.1899 

+90 

+34, 

n  Piscium 

6 

1.67 

6.5 

11  32.4 

16  44.4 

-  3  27.9 

+1.1590 

0.5664 

0.1755 

+90 

+38 

104  Piscium 

64 

1.68 

5.9 

13  41.3 

17  39.7 

-  2  34j6 

-0.8776 

0.5667 

0.1743 

-19 

-77 

19  Arietis 

6 

1.56 

4.6 

14  43.6 

11    8  22.6 

+11  37.1 

+0.4742 

0.5706 

0.1536 

+68 

-  5 

27  Arietis 

6 

+1.54 

+  3.4 

+17  11.0 

16    2.8 

-  4  59.2 

-0.9179 

0.5733 

+0.1414 

-16 

-73 

40  Arietis 

64 

1.50 

2.6 

17  47.5 

23  35.0 

+  2  16.7 

-0.5302  0.5753 

0.1285 

♦  8-60 

?r  Arietis 

6 

1.48 

2.7 

16  58.4 

23  55.2 

+  2  36.2 

+0.3567 

0.5754 

0.1279 

+60 

-  8 

p»  Arietis 

6 

1.47 

2.5 

17  51.2 

13    2  41.0 

+  5  15.9 

-0.2042  0.5760 

0.1230 

+26 

-38 

pr1  Arietis 

6 

1.47 

2.3 

17  33.1 

2  56.4 

♦  5  30.8 

+0.1379 

0.5761 

0.1225 

+46 

-19 

53  Arietis 

6 

+1.43 

+  1.9 

+17  25.4 

7  37.8 

+10    1.9 

+0.8254 

0.5772 

+0.1138 

+90 

+20 

54  Arietis 

64 

1.44 

1.7 

18  20.5 

8    0.2 

+10  23.5 

-0.0810 

0.5773 

0.1131 

+33 

-30 

<5  Arietis 

44 

1.44 

1.4 

19  16.8 

9  22.3 

+11  42.6 

-0.8980 

0.5775 

0.1105 

-15 

71 

13  Tauri 

64 

J. 37 

+  0.2 

19  19.3 

22  19.9 

+  0  11.7 

+0.3264 

0.5798 

0.0850 

+58 

-  5 

B.  A.  G.  1 143 

64 

1.38 

0.0 

20  33.2 

23  12.8 

+  1     4.3 

-0.8788 

0.5798 

0.0846 

-14 

-70 

B.  A.  C.  1242 

64 

+L34 

-  0.7 

+19  52.0 

13    6  13.3 

+  7  47.7 

+0.3654 

0.5806 

+0.0687 

+61 

• 

-  2 

A*  Tauri 

6 

1.34 

0.9 

20  41.3 

7  57.0 

+  9  27.5 

-0.3753 

0.5807 

0.0650 

+16 

-43 

u1  Tauri 

6 

1.32 

0.9 

19  17.8 

9  36.6 

+11     3.5 

+1.1820 

0.5808 

0.0615 

+90 

+54 

<*»  Tauri 

54 

1.32 

1.3 

20  17.2 

12  59.9 

-  9  40.7 

+0.3454 

0.5809 

0.0545 

+59 

-  1 

Jo  r  ITER 

21  45.9 
NEW 

14    3    7.6 
MOON 

+  3  45.8 

-0.6510 

0.5705 

+0.0224 

0 

-61 

B.  A.  C.  2432 

64 

+1.27 

-  8.1 

+18  29.7 

16  21  46.2 

-  3  47.0 

-0.1580 

0.5540 

-0.1070 

+28 

-39 

Lalande  14620 

6 

1.28 

8.5 

17  19.5 

1*    1  50.7 

+  0    9.3 

+0.6574 

0.5516 

0.1134 

+87 

+10 

/  Geminorum 

6 

1.211 

8.6 

17  56.4 

5  25.6 

+  3  37.1 

-0.4235 

0.5480 

0.1188 

+14 

-59 

1  Cancri 

6 

+1.31 

-  9.3 

+16    6.1 

13  46.3 

+11  41.6 

+0.5273 

0.5448 

-0.1306 

♦73 

0 

5  Cancri 

6 

1.33 

9.3 

16  46.6 

15  55.1 

-10  13.7 

-0.4901 

0.6435 

0.1336 

+10 

-58 

29  Cancri 

6 

1.38 

10.4 

14  35.8 

18    5  10.1 

+  2  36.2 

+0.0012 

0.5360 

0.1499 

+37 

-31 

B.  A.  C.  2872 

64 

1.40 

10.6 

13  39.5 

7  43.5 

+  5    4.9 

+0.6398 

05347 

0.1527 

+85 

+  4 

A1  Cancri 

6 

1.42 

11.0 

13    6.0 

12  26.7 

+  9  39.4 

+0.5183 

0.5320 

0.1578 

+72 

-  4 

A*  Cancri 

6 

+1.42 

-11.2 

+12  32.3 

14  19.7 

+11  28.9 

+0.8335 

0.5310 

-0.1597 

+90 

+14 

60  Cancri 

6 

1.45 

11.5 

12    4.4 

18  52.2 

-  8    6.9 

+0.6101    0.5287 

0.1641 

+80 

+  1 

a  Cancri 

4 

1.46 

11.6 

12  18.6 

20    9.7 

-  6  51.7 

+0.1374 

0.5281 

0.1653 

+45 

-25 

*  Cancri 

5 

1.48 

11.9 

1 1     8.3 

19    0  54.5 

-  2  15.5 

+0.6285 

0.5258 

0.1694 

+82 

♦  1 

B.A.C3I22 

64 

1.49 

11.7 

12    2.4 

1  56.0 

-  1  15.8 

-0.5363 

0.5253 

0.1703 

+  8 

-67 

u  Leonis 

6 

+1.55 

-12.7 

+  9  34.0 

11  37.7 

+  8    8.7 

+0.4972 

0.5209 

-0.1778 

+60 

-  8 

k  Leonis 

6 

1.56 

12.6 

10  13.0 

13  27.0 

+  9  54.8 

-0.5607 

0.5202 

0.1700 

+  7 

-70 

14  Sextantis 

6 

1.70 

14.1 

6  11.0 

99    7  55.7 

+  3  51.6 

+0.4969 

0.5138 

0.1894 

+60 

-  9 

16  Sextantis 

6 

1.71 

13.9 

6  44.7 

9  14.1 

+  5    7.8 

-0.3724   0.5134 

0.1899 

+17 

-58 

19  Sextantis 

64 

1.72 

14.4 

5  11.6 

11     9.8 

+  7    05 

+0.0763 

0.5129 

0.1908 

+90 

♦19 

Yarnall  4339 

64 

+1.79 

-14.7 

+  4  31.7 

18  31.6 

-  9  50.5 

+0.2978 

0.5112 

-0.1933 

+55 

-20 

34  Sextantis 

6 

1.87 

14.8 

4  11.7 

91    3  16.1 

-  1  20.8 

-1.0351    0.5096 

0.11)66 

-29 

-86 

36  Sextantis 

6       1.89 

15.2 

3    6.2 

4  38.9 

-  0    0.3 

-0.0981  1 0.5094 

0.1959 

+32 

-43 

B.  A.  C  3726 

6 

1.92 

15.6 

1  38.8 

8  29.8 

♦  3  441 

+0.7598  i  0.5090 

0.1966 

♦90 

♦  4 

65  Leoois 

6 

1.94      15.7 

1  21.7 

10  22.9 

+  5  34.0 

+0.7047   0.5089 

0.1960 

+90 

+  1 

B.  A.  C.  3779 

6 

+1.99 

-16.1 

+  0    6.6 

14  24.4 

+  9  28.8 

+1.2969 

0.5086 

-0.1974 

+90 

+48 

/»*  Leonis 

6 

2.00 

16.0 

0  37.8 

14  41.6 

+  9  45.6 

+0.6630 

0.5086 

0.1973 

+85 

-  1 

p*  Leonis 

5 

2.04 

15.8 

+  0  34.1 

20  13.1 

-  8  525 

-0.3584 

0.5085 

0.1976 

+18 

-59 

B.  A.  C.  3901 

6 

2.13 

16.2 

-  1     3.3 

99    3  54.7 

-  1  23.4 

-0.0833  0.5087 

0.1975 

+33 

-42 

B.  A.  C  3903 

64 

2.13 

15.9 

0  15.2 

3  59.6 

-  1   18.7 

-04)870 

0,5087 

0.1975 

-19 

-90 

B.  AC.  3909 

6 

+2.13 

-16.0 

-  0  12.2 

4  43.6 

-  0  35.9 

-1.1858 

0.5088 

-0.1974 

-35 

-90 

e  Leonis 

44 

+2.15 

-16.7 

-  2  21.4 

5  13.5 

-  0    6.8 

+1.098010.5088 

-0.1974 

+88 

+27 
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ELEMENTS  FOE  THE  PREDICTION  OF  OCCULTATIONS. 

JUKE. 

Th*  Stab's 

At  Conjunction  in  R.  A. 

Limiting 
Parallels. 

Name. 

Mag. 
5* 

Red'na  from 

1883.0. 

Aa         A4 

Apparent 
Declination. 

Washington 
Mean  Tune. 

HonrAngle        v 

af 

y' 

N. 

S. 

o 

-61 

B.A.C.3955 

42?I9 

-lrj'.5 

o     / 
-  1  47.3 

d     h    m 
99    9  36.7 

h     m 
4  4     9.0 

- 
-0.3964 

05093 

-0.1969 

B.  A.  C. 4801 

0* 

2.52 

17.5 

8    1.6 

93  12  11.6 

4  5  58.7 

41.3311 

0.5153 

0.1892 

482 

456 

X  Virginia 

5 

2.59 

16.9 

7  21.0 

18    8.4 

+11  45.2 

-0.5302 

0.5173 

0.1863 

4  7 

-72 

B.A.C.4259 

6 

2.59 

16.9 

7  23.3 

18  12.9 

+11  40.6 

-0.5033 

0.5174 

0.1862 

4  8 

-70 

B.  A.  C.  4313 

<4 

270 

17.3 

9  42.1 

94    0  27.6 

-6    6.6 

40.8806 

05199 

0.1826 

481 

412 

^  Virginia 

5 

42.70 

-16.8 

-  8  54.2 

2    05 

-4  36.4 

-04764 

0.5206 

-0.1817 

420 

-54 

g  Virginia 

6 

2.60 

16.6 

10    6.8 

8  58.5 

4  2    9.2 

-0.2015  05238 

0.1770 

423 

-49 

50  Virginia 

6 

2.81 

16.4 

9  42.2 

9  55.7 

4  3    4.8 

-0.8175   0.5243 

0.1763 

-II 

-90 

58  Virginia 

6 

2.86 

16.1 

9  55.7 

13  51.2 

4  6  53.2 !  -1 .2578 

05263 

0.1733 

-48 

-90 

a  Virginia 

1 

2.92 

15.9 

10  33.0 

17  45.2 

+10  40J2 

-1.2494 

05284 

0.1701 

-47 

-90 

i  Virginia 

H 

+2.95 

-16.4 

-12    5.9 

18  30.8 

+11  24.4 

40.3068 

05288 

-01695 

451 

-20 

B.A.C.4531 

6 

3.01 

16.1 

12  36.8 

22  29.3 

-  8  44.5 

40.2001 

05310 

0.1660 

444 

-26 

B.  A.  C.  4679 

64 

3.24 

15.3 

14  245 

95  13    3.9 

4  5  22.9 

-0.1726 

O.o398 

0.1512 

421 

-48 

B.  A.  C.  4700 

H 

3.28 

15.0 

15  44.9 

16    6.9 

4  8  20.0 

40.8166 

0.5418 

0.1475 

475 

4  9 

B.A.C.4896 

6 

3.55 

12.4 

17  18.1 

96  11     95 

4  2  45.2 

-0.0964 

05549 

0.1217 

+22 

-44 

|     i>  Libras 

44 

43.71 

-11.4 

-19  20.8 

20  27.7 

+11  44.3 

41.0094 

05612 

-0.1073 

471 

424 

t*  Librae 

6 

3.72 

ll.l 

19  12.3 

20  57.4 

-II  47.0 

40.8050  0.5615 

0.1065 

471 

4  8 

■  26  Libre 

64 

3.69 

10.6 

17  19.8 

21  325 

-It  13.1 

-1.2448 10561 9 

0.1055 

-57 

-90 

26  Librai 

6 

3.73 

10.1 

17  43.9 

97    0  21.0 

-  8  304 

-1.1064   0.5639 

0.1007 

-42 

-90 

,        B.A.C.5I09 

64 

3-82 

9£ 

19  16.2 

5  29.0 

-  3  33.2 

40.0255 

0.5678 

0.0917 

+25 

-36 

41   Libra 

6 

43.85 

-  8.8 

-18  54.9 

8  14.1 

-  0  53.9 

-05940 

0.5691 

-0.0917 

-  8 

-81 

k  Libras 

5 

3.88 

8.7 

19  17.9 

9  33.3 

4  0  225 

-0.3033 

0.5700 

0.0843 

4  7 

-56 

A  Libra 

6 

3.93 

7.8 

19  48.9 

14  27.6 

4  5    6.2 

-0.1487 

0.5732 

0.0750 

+14 

-46 

B.  AC.  5278 

6 

3.98 

7.8 

21     8.6 

16    5.7 

4  6  40.8 

41.1236 

0.5744 

0.0720 

469 

435 

B.  AC.  5281 

6 

3.98 

7.4 

20  385 

16  18.2 

4  6  52.9 

405828 

0.5745 

0.0715 

+59 

-  o 

|    pl  Scorpii 

2 

43.98 

-65 

-19  29.0 

19  38.1 

+10    5.6 

-0.8576 

0.5766 

-0.0648 

-27 

-90 

ft1  Scorpii 

54 

3.98 

6.5 

19  28.8 

19  38.2 

+10    5.6 

-0.8614 

0  5766 

0.0648 

-27 

-90 

B.  AC.  5333 

64 

3.98 

65 

19  21.6 

19  46.1 

+10  13.2  -0.9959 

0.5767 

0.0644 

-37 

-90 

w1  Scorpii 

44 

4.00 

6-5 

20  21.0 

20  12.0 

+10  38.2 

40.0131 

0.5769 

0.0638 

422 

-37 

«*  Scorpii 

5 

4.01 

6.6 

20  33.0 

20  26.8 

+10  52.4 

40.2072 

05771 

0.0632 

433 

-25 

B.A.C.5395 

6 

44.05 

-  6.0 

-21     5.9 

23    5.8 

-10  34.4 

40.6195 : 0.5787 

-0.0579 

460 

-  2 

;    y>  Ophiuchi 

5 

4.06 

4.8 

19  45.7 

98    3  30.0 

-  6  20.0 

-1.0097   0.5812 

0.0488 

-39 

-90 

|    w  Ophiuchi 

5 

4.12 

4.3 

21  12.8 

6  49.4 

-  3    7.9 

40.3527  0.5830 

0.0415 

439 

-18 

B.  A.  C.  5567 

6 

4.12 

3.1 

20  10.7 

10  20.4 

4  0  15.1 

-0.8551    0.5848 

0.0341 

-30 

-90 

B.A.C.5663 

64 

4.16 

2.1 

20  13.0 

15  38.1 

4  5  20.9  -0.9623  j  05870 

0.0235 

-38 

~JK) 

Lalande  30071 

64 

44.18 

-  0.9 

-20  13.1 

19  52.1 

4  9  25.3 1-1.0320   0.5891 

-0.0128 

-44 

-90 

B.A.C.5758 

6 

4.23 

-  0.8 

21  24.0 

20  50.1 

+10  21.1  i  40.1760 

0.5895 

0.0107 

426 

-27 

Yarnall  7137 

64 

4.23 

4  0.1 

20  49.9 

99    0  22.7 

-10  14.4 !  -0.4336 

0.5907 

-0.0025 

-  8 

-66 

1     f  Ophiuchi 

5 

4.25 

0.8 

20  59.1 

2  50.5 

-  7  52.3 !  -0.2748  0.5916 

40.0031 

0 

-54 

!        B.A.C.5954 

6 

4.30 

2.7 

21  50.4 

9  59.7 

-  0  59.6  40.6850  j  0.5937 

0.0198 

464 

4  2 

1  58  Ophiuchi 

5 

44.30 

4  3.1 

-21  37.4 

11  53.1 

4  0  49.4  j 40.5035,  05941 

40.0243 

448 

-  9 

1        B.  A.  C.  5992 

64 

4.31 

3.i 

22    8.4 

12  15.4 

4  1   10.8 

41.0409;  0.5942 

0.0251 

468 

428 

B.A.C.6081 

6 

4.28 

4.8 

20  19.6 

18  32.8    4  7  135 

-0.607:1 !  0.5954 

0.0398 

-15 

-82 

i        B.  A.  C. 6098 

6 

4.29 

5.1 

20  44.1 

19  35.3 

4  8  13.6 

-0.l493i0.5955 

0.0421 

+11 

-46 

Yarnall  7631 

64 

4.31 

55 

21  27.2 

21  23.9 

4  9  58.0 

40.6632 

0.5957 

0.0463 

464 

4  1 

ft  Sagittarii 

4 

+4.30 

4  6.2 

-21     5.2 

SO    0    2.0 

-11  30.2 

40.4197 

05959 

40.0525 

445 

-14 

14  Sagittarii 

6 

4.32 

6.1 

21  44.5 

0  13.3 

-11   19.2  41.0957 

0.5960 

0.0529 

469 

432 

15  Sagittarii 

5 

4.30 

6.3 

20  45.6 

0  37.2;  -10  56.3140.1187  05960 

0.0538 

426 

-31 

1  16  Sagittarii 

6 

4.29 

6.3 

20  25.2 

0  37.7|  -10  55.9 1-0.2267 

0.5960 

0.0538 

48 

-51 

21  Sagittarii 

5 

4.29 

7.3 

20  36.1 

4  40.2,  -  7    2.8,40.1941 

0.5962 

0.0632 

432 

-26) 

« 

j        B.  A.  C.  6347 

64 

44.30 

4  8.8 

-21     8.9 

10    4.2 

-  1  51.4   +1.1228 

05962 

40.0755 

460 

435 

1        Yarnall  7918 

6 

4.26 

9.1 

19  23.6 

11  42.6 

-  0  16.8 !  -05289 

05961 

0.0792 

-6 

-74 

!        YarnaU  7942 

6 

4.26 

9.4 

19  435 

12  56.5 

4  0  54.2 

-0.0933 

05961 

0.0819 

417 

~43 

Yarnall  7955 

6 

4.28 

9.6 

20  23.9 

13  40.1 

4  1  36.2 

40.6480 

0.5961 

0.0836 

465 

-  11 

!  29  Sagittarii 

6 

4.28 

9.8 

20  27.3 

14  23.1 

4  2  17.4 

40.7649 

0.5960 

0.0853 

470 

4  7 

Yarnall  8035 

64 

+4.25 

410.6 

-19  18.2 

17  34.7 

4  5  21.5 

-0.1 151 

0.5959 

40.0923 

417 

*i 

428 
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ELEM 

ENTS  FOR  1 

?HE  PR 

EDICTION  OF  OCCULTATIONS.                   j 

JULY.                                                                            1 

i 

[                                   Thb  Stab's 

At  Conjunction  nc  R.  A 

Limiting 
Parallel*. 

Name. 

Mag. 

5 
4 

6 
6 

Red'm 

188 

i  from 
2.0. 
&6 

Apparent 
Declination. 

Washington 
Mean  Time. 

How-Antfe'        y       \        .      !         , 

'                      1                   ! 

N. 

!  8. 

i 

i 

1 

d  Sagittarii 

p1  Sagittarii 

p*  Sagittarii 

B.  A.  C.  6658 

c1  Sagittarii 

+4.20 
4.17 
4.18 
4.17 
4.09 

+12.4 
12.7 
12.7 
13  2 
14.1 

O         / 

-19    9.5 
18    3.9 
18  31.3 
18  35.6 
16  33.5 

U     b      m 

1     1  37.1 

3  16.0 

3  19.2 

5  50.2 

10  58.5 

b     ra 
-10  54.8 

-  9  19.7 

-  9  16,6 

-  6  51.5 

-  1  55.1 

+0.5489 
-0.3692 
+0.0979 
+0.4593 
-0.9510 

0.5945 
0.5942 
0.5942 
0.5935 
0.5923 

+0.1095 
01130 
0.1 131 
0  1182 
0.1285 

o 

+59 
+  6 
+31 
+53 
-27 

-61 
-32 
-12 
-90 

e*  Sagittarii 
g  Sagittarii 

B.  A  C.  6992 
(i  Capricorni 

Yaraall  8844 

5 
»4 
64 
3 

64 

44.08 
4.03 
3.95 
3.95 
3.92 

+14.3 
15.4 
16.9 
16.9 
17.1 

-16  23.7 
15  47.9 
15    9.1 
15    8.9 
13  46.2 

11  42.4 

17  59.5 

2    3  21.4 

3  27.2 

4  45.3 

-  1   12.8 
+  4  49.8 
-10    9.7 
-10    4.1 

-  8  49.0 

-1.0209  0.5920 
-0.7638  0.5901 
-0.0072  i  0.5869 
+0.0047  0.5869 
-1.1671  |0.5865 

+0.1299 
0.1418 
0.1580 
0.1581 
0.1603 

-33 

-14 
+30 
+30 
-42 

-90 
-90' 

-38! 

-37 

-90 

B.A.C.7(X?3 
B.  A.  C.  7087 
B.  A.  C.  7221 
B.  A.  C.  7242 
8  Aquarii 

6 

5 

64 

6 

6 

+3.93 
3.90 
3.82 
3.79 
3.78 

+17.7 
17.8 
18.6 
18*6 
19.1 

-15  26.7 
14     7.3 
12  58.5 

12  0.8 

13  30.2 

7  36.7 

8  55.2 

15  48.7 

16  50.1 
19  40.8 

-  6    4.0 

-  4  48.5 
+  1  49.5 
+  2  48.7 
+  5  33.1 

+0.9718  1 0.5855 
-0.1347  0-5849 
-0.0949  i  0.5824 
-0.8744   0  5820 
+1.1269  0.5809 

+0.1648 
0.1668 
0.1767 
0.1782 
0.1820 

+75 
+24 
+27 
-17 
+77 

+20 
-45 
-43 
-90 
+31 

v  Aquarii 
17  Aquarii 
19  Aquarii 

£  Aquarii 
B.  AC.  7562 

44 

64 

6 

44 
64 

+3.73 
3.64 
3.64 
3.56 
3.55 

+19.3 
19.6 

19.8 
19.8 
20.4 

-II  50.6 

9  49.0 

10  14.7 

8  22.6 

9  34.4 

23  46.8 

3    5  28.6 

6  26.4 

11  49.3 

14  53.8 

+  9  30  1 

-  9    0.8 

-  8    50 

-  2  53.8 
+  0    4.0 

+0.2247 
-0.7148 
-0.1001 
-0.9026 
+0.9095 

0  5792 
0  5769 
0.5766 
0.5745 

0.5733 

+0.1871 
0.1935 
0.1946 
0.1999 
0.2025 

+46 
-  5 
+29 
-16 
+81 

-25 
-90 
-43 
-90 
+14 

c>  Capricorni 
c*  Capricorni 

30  Aquarii 

B.  A.  C.  7744 

44  Aquarii 

54 
64 
54 

6 
54 

+3.55 
3.54 
3.45 
3.39 
3.38 

+20.4 
20.5 
20.4 
20.2 
20.5 

-  9  37.1 

9  48.9 
7    5.2 
5  17.8 
5  58.2 

14  56.0 

15  28.7 
22  52.3 

4    3     1.0 
4  55.3 

+  0    6.1 
+  0  37.7 
+  7  45.4 
+11  45.3 
-10  24.4 

+0.9618 
+1 .2677 
+0.0671 
-0.851 1 
+0.2251 

0.5733 
0.5731 
0.5704 
0.5690 
0.5684 

+0.2026 
0.2031 
0.2085 
0.21 1 1 
0.2122 

+81 
+80 
+40 
-11 
+49 

+18 
+45 
-34 
-90 
-25 

51  Aquarii 
k  Aquarii 
3  Piscium 

B.  AC.  8152 
ic  Piscium 

54 
5 

6 

64 

44 

+3  34 
3.27 
3.15 
3.04 
3.04 

+20.4 
20.5 
19.3 
19.1 

18.9 

-  5  25.7 
4  49.8 
0  26.5 

-  0  21.2 
+  0  36.9 

7  59.9 

14     0.9 

ff    0  10.5 

10  23.0 

11  54.7 

-  7  26.3 

-  1  38.1 
+  8  10.3 

-  5  58.5 

-  4  299 

+0.3383 
+1.0342 
-1.1537 
+0.9831 
+0.3448 

0.5675 
0  5657 
0.5633 
0.5616 
0.5614 

+0.2142 
0.2160 
0.2181 
0.2180 
0.2177 

+57 
+85 
-32 

+90 
+58 

-19 
+22, 

-90 
+19 
-19 

9  Piscium 

15  Piscium 

16  Piscium 
X  Piscium 

19  Piscium 

64 
64 

6 
5 
6 

+3.04 
2.98 
3.00 
2.96 
2.95 

+18.9 
18.7 
18.5 
18.5 

17.8 

+  0  28.8 

0  40.0 

1  27.1 

1  8.2 

2  50.2 

12    3.3 

15  44.7 

16  9.5 
18  41.7 
20  38.4 

-  4  21.7 

-  0  47.9 

-  0  23.9 
+  2    3.0 
+  3  55.7 

+0.5121 
+1.1264 
+0.4263 
+1  2942 
+0.0011 

0.5614 
0  5610 
0.5609 
0.5607 
0.5606 

+0.2177 
0.2170 
0.2169 
0.2163 
0.2156 

+70 
+90 
+64 
+90 
+37 

-10 
+30 
-14 
+48 
-37 

22  Piscium 
45  Piscium 
51  Piscium 
Yarnall  585 
Yarnall  592 

64 

6 

64 
64 
64 

+2.92 

2.78 
2.76 
2.60 
2.60 

+17.3 
15.5 
15.6 
13.3 
13.3 

+  2  16.8 
7    2.6 
6  18.5 
9  16.9 
9    6.3 

23    8.2 

6  14  16.1 
17  16.4 

7  9  20.0 
9  35.3 

+  6  20.3 

-  3    2.9 

-  0    8.8 

-  8  38.3 

-  8  23.7 

+1.1005 
-0.5193 
+0.8427 
+0.9965 
+1.2249 

0.5604 
0.5601 
0.5603 
0.5619 
0.5619 

+0.2147 
0.2063 
0.2042 
0.1900 
0.1897 

+90 
♦  9 

+90 
+90 
+90 

+28 
-70 
+11 
+23 
+43 

i    7t  Piscium 
104  Piscium 
1  19  Arietis 
\  27  Arietis 
40  Arietis 

6 

64 

6 
6 

64 

+2.50 
2.53 
2.38 
2.35 
2.29 

+11.4 
10.5 

86 
6.9 
5.9 

+11  32.4 

13  41.4 

14  43.7 
17  11.0 
17  47.6 

22  4.5 

23  0.1 

8  13  50.7 
21  36.3 

9  5  14.7 

+  3  39.5 
+  4  33.1 
-  5    7.5 
+  2  21.7 
+  9  43.7 

+1 .0216 
-1.0172 
+0.3462 
-1.0459 
-0.6501 

0.5640 
0.5641 
0.5671 
0.5686 
0.5701 

+0.1752 
0.1731 
0.1532 
0.1410 
0.1282 

+90 
-22 
+59 
-26 
+  1 

+27 
-77 
-12 

-73  | 
-69, 

n  Arietis 
p«  Arietis 
p9  Arietis 

53  Arietis 

54  Arietis 

6 
6 
6 
6 

64 

+2.26 
2.23 
2.24 
2.19 
2.19 

+  6.1 
5.7 
5.5 
4.9 

4.7 

+16  58.5 
17  51.3 
17  33.2 

17  25.5 

18  20.5 

5  35.1 

8  23.5 

8  39.0 

13  247 

13  47.4 

+10    3.5 
-II   14.2 
-10  59.2 

-  6  23.8 

-  6    1.9 

+0.2412 
-0.3199 
+0.0242 
+0.7192 
-0.1914 

0.5702 
0.5707 
0.5707 
0.5716 
0.5717 

+0.1276 
0.1226 
0.1321 
0.1135 
0.1128 

+52 
+19 
+39 
+90 
+26 

-14 
-45 
-25 
+14 
-37 

6  ArietiB 

13  Tauri 

B  AC   1143 
B.  A.  C.  1242 

A2  Tauri 

44 
64 

64 
64 

6 

+2-21 

2.08 
2.10 
202 
2.02 

+  4.1 
2.5 
2.2 
1.4 

0.9 

+19  16.8 

19  19.3 

20  332 

19  52.0 

20  41.4 

15  10.8 

10    4  21.6 

5  15.4 

12  23.4 

14     8.9 

-  4  41.5 

+  8    0.9 
+  8  52.7 

-  8  14.8 

-  6  33.1 

-1.0120 
+0.2329 
-0.9797 
+0.2811 
-0.4626 

0.5719 
0.5738 
0.5739 
0.5746 
0.5747 

+0.1103 

0.0851 
0.0834 
0.0690 
0.0654 

-24 

+51 
-22 
+55 

+11 

-71 
-11 
-70 
-  7 
^49 

u1  Tauri 
*>' Tauri 

6 
_5A 

+1.97 
+1.96 

+  1.1 

+  0.4 

+19  17.8 
+20  17.2 

15  60.3 
19  17.2 

-  4  55.4 

-  1  36.0 

+1.1069 
+0.2687 

0.5748 

0.5748 

+0.0619 
+0.0548 

+90 
+54 

+46 
-  6 
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ELEMENTS  FOR  THE  PREDICTION  OF  OOCULTATIONS. 

JULY. 

thb  Stab's 

At  Conjunction  m  R.  A. 

Limiting 
Parallel*. 

Name. 

Mag. 
6 

Eed'ni 
188 
A* 

i  from 
8.0. 
Ad 

Apparent 
Declination. 

Washington 
Mean  Tune. 

Hour  Angle 
H 

T 

* 

y* 

N. 

S. 

o 

-36 

53  Tauri 

+1*96 

+  0.1 

+20°  51.3 

d     b.    m 
10  20  12.1 

h     m 
-  0  43.0 

-0.2799 

0.5748 

+0.0529 

+2f 

66  Tauri 

6 

1.98 

-  0.1 

21  29.2 

20  15.8 

-  0  39.5 

-0.9404 

0.5748 

0.0528 

-19 

-69 

B.  A.  C.  1373 

61 

1.95 

0.5 

21  21.4 

23  51.3 

+  2  48.3 

-0.6278 

0.5748 

0.0453 

+  1 

-61 

i  Tauri 

5 

1.83 

2.1 

21  25.2 

It  14  53.2 

-  6  42.4 

-0.2514 

0.5738 

0.0138 

+23 

-31 

I  Tauri 

5* 

1.80 

2.2 

20  15.6 

16  56.7 

-  4  43.4 

+1.0007 

0.5736 

0.0096 

+90 

+42 

105  Tauri 

6 

4-1.83 

-  2.5 

+21  32.8 

16  57.8 

-  4  42.3 

-0.3622 

0.5736 

+'\0095 

+17 

-37 

n  Tauri 

6 

1.79 

3.0 

21  58.4 

21  50.9 

+  0    0.3 

-0  7949 

0.5729 

-0.0008 

-  9 

-68 

o  Tauri 

6 

1.77 

3.5 

21  50.0 

I»    1  27.9 

+  3  29.5 

-0.6637 

0.5722 

0.0082 

-  1 

-61 

H.  AC.  1733 

64 

1.73 

3.5 

20  23.2 

4    61 

+  6    2.0 

+0.8472 

0.5717 

0.0138 

+90 

+31 

(  Tauri 

3* 

1.73 

3.7 

21    4.1 

5  49.5 

+  7  41.8 

+0.0951 

0.5712 

0.0174 

+43 

-11 

B.  A.C.I  835 

64 

+1.70 

-  4.3 

+20  49.5 

10  30.2 

-11  47.5 

+0.251 1 

0.5700 

-0.0268 

+53 

-  4 

B.A.C.  1867 

64 

1.67 

4.4 

20  16.1 

12  40.8 

-  9  41.5 

+0.7816 

0.5694 

0.0312 

+90 

+25 

X1  Ononis 

44 

1.67 

4.5 

20  15.1 

13    9.4 

-  9  13.9 

+0.7847 

0.5692 

0.0322 

+90 

+25 

Xs  Ononis 

5 

1.64 

4.8 

19  41.4 

17    8.5 

-  5  23.2 

+1.2428 

0.5680 

0.0402 

+90 

+63 

X*  Orion  is 

5 

1.64 

4.9 

20    8.3 

17  20.1 

-  5  12.0 

+0.7554 

0.5679 

0.0405 

+90 

+23 

66  Orionis 

6 

41.6! 

-  5.2 

+19  48.8 

20  55.1 

-  1  44.6 

+0.9458 

0.5667 

-0.0476 

+90 

+34 

Msrcurt 

19  39.8 

13    0  11.1 

+  1  24.7 

+0.9466 

0.5514 

0.0550 

+90 

+34 

B.  A.  C.  2039 

64 

1.61 

5.8 

21  15.0 

1     1.7 

+  2  13.5 

-0.8058 

0.5651 

0.0557 

-10 

-69 

15  Geminorum 

6 

1.60 

6.0 

20  51.5 

3  53.7 

+  4  59.5 

-0.5542 

0.5641 

0.0611 

+  6 

-56 

16  Geminorum 

6 

1.59 

5.9 

20  33.9 

3  58.5 

+  5    4.1 

-0.2429 

0.5641 

0.0612 

+23 

-35 

v  Geminorum 

44 

+1.59 

-  6.0 

+20  17.0 

NEW 

4  26.1 
MOON. 

+  5  30.8 

+0.0304 

0.5639 

-0.0621 

+39 

-19 

A1  Caneri 

6 

1.45 

10.4 

13    6.0 

13  19  53.4 

-  5    6.3 

+0.6166 

0.5334 

0.1567 

+81 

+  2 

A3  Caneri 

6 

1.44 

10.5 

12  32.4 

21  46.5 

-  3  16.7 

+0.9356 

0.5325 

0.1587 

+90 

+21 

60  Caneri 

6 

+1.45 

-10.8 

+12    4.4 

16    2  18.6 

+  1     7.2 

+0.7181 

0.5303 

-0.1631 

+90 

+  7 

a  Caneri 

4 

1.45 

10.8 

12  18.6 

3  35.9 

+  2  22.1 

+0.2469 

0.5297 

0.1643 

+52 

-19 

k  Caneri 

5 

1.46 

11.1 

11     8.4 

8  20.1 

+  6  57.8 

+0.7461 

0.5275 

0.1686 

+90 

+  8 

B.  A.  C.  3122 

64 

1.46 

11.0 

12    2.5 

9  22.5 

+  7  58.4 

-0.4213 

0.5271 

0.1695 

+14 

-58 

u  Leonis 

6 

1.48 

11.7 

9  34.0 

19     1.6 

-  6  39.7 

+0.6301 

0.5229 

0.1770 

+82 

0 

k  Leonis 

6 

+1.49 

-11.6 

+10  13.9 

20  50.6 

-  4  53.9 

-0.4262 

0.5222 

-0.1783 

+14 

-60 

14  Sextan  tie 

6 

1.57 

12.7 

6  1 1.0 

17  15  15.8 

-1 1     0.6 

+0.6577 

0.5158 

0.1888 

+84 

0 

16  Sextantis 

6 

1.58 

12.7 

6  44.7 

16  34.0 

-  9  44.7 

-0.2103 

0.5154 

0.1894 

+26 

-48 

19  Sextantis 

64 

1.58 

13.0 

5  11.6 

18  29.3 

-  7  52.7 

+1.1418 

0.5149 

0.1902 

+90 

+32 

Yarnall  4339 

64 

1.63 

13.2 

4  31.7 

18    1  49.9 

-  0  44.6 

+0.4719 

0.5131 

0.1929 

+67 

-11 

34  Sextantis 

6 

+1.69 

-13.3 

+  4  11.7 

10  33.4 

+  7  44J2 

-0.8533 

0.5113 

-0.1953 

-10 

-86 

36  Sextantis 

6 

170 

13.6 

3    6.3 

11  56.1 

+  9    4.6 

+0.0871 

0.5111 

0.1966 

+42 

-32 

B.  A.  C.  3726 

6 

1.72 

13.9 

1  38.8 

15  46.9 

-11  11.3 

+0.9499 

0.5106 

0.1963 

+90 

+17 

55  Leonis 

6 

1.73 

14.0 

1  21.7 

17  39.7 

-  9  21.5 

+0.81)76 

0.5103 

0.1966 

+90 

+13 

p*  Leonis 

6 

1.77 

14.1 

0  37.8 

21  58.4 

-  5    9.9 

+0.8610 

0.5098 

0.1970 

+90 

+11 

p*  Leonis 

5 

+1.81 

-14.1 

+  0  34.1 

19    3  30.1 

+  0  12.4 

-0.1590 

0.5094 

-0.1970 

+29 

-46 

B.  A.  C.  3901 

6 

1.88 

14.4 

-  1     3.3 

11   12.3 

+  7  41.8 

+0.1236 

0.5092 

0.1967 

+44 

-31 

B.  A.  C.  3903 

64 

1.88 

14.2 

0  15.1 

11  17.3 

+  7  46.6 

-0.7830 

0.5092 

0.1967 

-6 

-90 

B.  A.  C.  3909 

6 

1.88 

14.3 

0  12.2 

12     1.4 

+  8  29.5 

-0.9819 

0.5092 

0.1967 

-19 

-90 

e  Leonis 

44 

1.90 

14.9 

2  21.4 

12  31.3 

+  8  58.6 

+1.3086 

0.5092 

0.1966 

+88 

+50 

B.  A.  C.  3955 

54 

+1.94 

-14.6 

-  1  47.3 

16  55.3 

-10  44.8 

-0.1871 

0.5093 

-0.1962 

+27 

-48 

X  Virginia 

5 

2.29 

15.0 

7  21.0 

SI    1  40.6 

-  2  54.9 

-0.3084 

0.5150 

0.1852 

+19 

-56 

B.  A.  C.  4959 

6 

2.29 

15.0 

7  23.3 

1  45.2 

-  2  50.4 

-0.2815 

0.5151 

0.1851 

+21 

-54 

28  Virginia 

6 

2.30 

14.7 

6  51.3 

3    6.7 

-  1  31.2 

-1.1197 

0.5154 

0.1844 

-31 

-90 

B.  A.  C.  4312 

64 

2.39 

15.5 

9  42.0 

8    4.1 

+  3  17j6 

+1.1112 

0.5171 

0.1816 

+81 

+29 

a  Virginia 

5 

+2.40 

-15.1 

-  8  54.1 

9  38.2 

+  4  48.9 

-0.0532 

0.5176 

-0.1806 

+32 

-40 

g  Virginia 

6 

2.49 

15.0 

10    6.8 

16  41.8 

+11  40.2 

+0.0220 

0.5203 

0.1758 

+35 

-36 

60  Virginia 

6 

2.50 

14.8 

9  42.2 

17  39.8 

-11  23.5 

-0.5984 

0.5207 

0.1751 

+  9 

-78 

58  Virginia 

6 

2.55 

14.4 

9  55.7 

21  38.7 

-  7  316 

-1.0421 

0.5224 

0.1720 

-27 

-90 

a  Virginia 

1 

2.61 

14.3 

10  32.9 

fe»    I  36.4 

-  3  41.0 

-1.0351 

0.5241 

0.1688 

-27 

-90 

i  Virginia 
B.  AC.  4531 

54 

+2.64 

-14.8 

-12    5.9 

2  22.7 

-  2  56.1 

+0.5317 

0.5245 

-0.1682 

+66 

-  8 

6 

+2.70 

-14.5 

-12  36.8 

6  25.2 

+  0  59.1 

+0  4232 

0.5265 

-0.1646 

+58 

-14 

430 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

JULY. 

Tub  Stab's 

At  Conjunction  in  R.  a. 

LiroluiijE 
Parallel*. 

Name. 

Hag. 
61 

Red'ni 
188 

+2S93 

i  from 
2.0. 
±6 

Apparent 
Declination. 

WaaUnrton 
Mean  Tone. 

Hoar  Angle        v 

H       | 

* 

y* 

1 
N. 

S. 

• 

°  i 

-36 

B  A.  C.  4679 

-i4'.o 

-14  24.4 

d    h      m 
99  21  15.6 

h     m 
-  8  37.8 

40.0414 

0.5343 

-0.1498 

434 

B.  A.  C.  4700 

5* 

2.98 

13.7 

15  44.9 

93   0  22.1 

-  5  36.9 

41.0363 

0.5361 

0.1464 

475 

+25 

B.  A.  C.  4896 

6 

3.29 

11.5 

17  18.1 

19  48.3 

-10  48.1 

40.1009 

0.5484 

0.1212 

432 

-321 

i1  Libra 

44 

3.46 

10.5 

19  20.8 

94    5  18.4 

-  1  37.1 

41.2056 

0.5546 

0.1068 

471 

443  j 

i9  Libra 

6 

3.47 

10.4 

19  12.3 

5  48.7 

-  1     7.8 

40.9998 

0.5550 

0.1061 

471 

422 

26  Libre 

61 

+3.44 

-  9.7 

-17  19.8- 

6  24.5 

-  0  33.2 

-1.0671 

0.5554 

-0.1051 

-38 

-90' 

28  Libra 

6 

3.49 

9.3 

17  43.9 

9  16.6 

4  2  13.1 

-0.9309 

0.5573 

0.1004 

-28 

-90 

B.  AC.  5109 

61 

3.60 

8.9 

19  16.2 

14  31.1 

4  7  16.8 

40.2044 

0.5607 

0.0916 

436  -26. 

41  Libre 

6 

3.62 

8.2 

18  54.8 

17  19.6 

4  9  59.5 

-0.4231 

0.5625 

0.0867 

4  1    -65 

k  Libre 

5 

3.65 

8.1 

19  17.8 

18  40.4 

+11  17.5 

-0.1314 

0.5634 

0.0844 

+16 

-45' 

X  Libre 

6 

♦3.73 

-  7.2 

-19  48.9 

23  40.7 

-  7  52.7 

40.0176 

0.5665 

-0.0753 

423 

-36 

fi.  A.  C.  5261 

6 

3.79 

7.0 

20  38.5 

95    1  33.5 

-  6    3.8 

40.7521 

0.5677 

0.0718 

470 

4  6 

f3l  Scorpii 

2 

3.80 

6.0 

19  29.0 

4  57.3 

-  2  47.2 

-0.7028 

0.5699 

0.0653 

-18 

-90 

fl*  Scorpii 

&1 

3.80 

6.0 

19  28.8 

4  57.4 

-  2  47.1 

-0.7060 

0.5699 

0.0653 

-18 

-90 

B.  A.  C.  5333 

61 

3.80 

6.0 

19  21.6 

5    5.5 

-  2  39.4 

-0.8418 

0.5700 

0.0652 

-26 

-90 

ul  Scorpii 

41 

43.83 

-  6.2 

-20  21.0 

5  31.9 

-  2  13.9 

+0.1732 

0.5703 

-0.0642 

431 

-97 

op  Scorpii 

5 

3.84 

6.2 

20  33.0 

5  47.0 

-  1  59.4 

40.3683 

0.5704 

0.0636 

443 

-16 

vx  Scorpii 

6 

3.83 

5.3 

10    8.7 

7  47.2 

-  0    3.5 

-1.2348 

05717 

0.0598 

-60-901 

v3  Scorpii 

4 

3.83 

5.3 

19    9.3 

7  47.6 

-  0    3.1 

-1.2246 

0.5717 

0.0598 

-59  -90 

B.  A.  0.5395 

6 

3.90 

5.7 

21    5.9 

8  29.0 

4  0  36.8 

40.7798 

05721 

0.0584 

469 

4  8 

f  Opbiuchi 

5 

+3.91 

-  4.4 

-19  45.7 

12  58.0 

4  4  56.1 

-0.8664 

0.5749 

-0.0495 

-29 

-90 

u  Opbiuchi 

5 

3.99 

41 

21   12.8 

16  20.9 

4  8  11.6 

40.4995 

0.5769 

0.0425 

450 

-  9 

B.  A.  C.  5567 

6 

4.01 

2.9 

20  10.7 

19  55.6 

+11  38.4 

-0.7204 

0.5789 

00369 

-21 

-90  i 

B.A.O.5580 

61 

3.99 

2.7 

19  41.9 

20  29.4 

-11  49.0 

-1.2405 

0.5792 

0.0338 

-63 

-90 

B.  A.  C.  5663 

61 

4.07 

1.7 

20  13.0 

26    I  18.2 

-  7  10.9 

-0.6358 

0.5819 

0.0235 

-30  -901 

LaUnde  30971 

61 

44.11 

-  0.6 

-20  13.1 

5  35.9 

-  3    2.9 

-0.9122 

0.5841 

-0.0142 

-35 

-90 1 

B.A.C.5758 

6 

4.16  -  0.6 

21  24.0 

6  34.7 

-  2    6.3 

402996 

0.5846 

0.0121 

434 

-90 

Yarnall  7137 

61 

4.17+  0.3 

20  49.8 

10  10.2 

4  1  21.1 

-0.3185 

0.5863 

-0.0041 

-2 

-57 

£  Opbiuchi 

5 

4.21  !      1 .0 

20  59.0 

12  39.7 

4  3  44.9 

-0.1628 

05873 

40.0016 

46 

-47 

B.  A.  €.  5866 

6 

4.23 !     1.4 

21  19.8 

14  10.6 

4  5  12.4 

40.1974 

0.5879 

0.0039 

428 

-26 

!        B.  A.  C.  5954 

6 

44.30  j  4  2.8 

-21  50.4 

19  53.6 

+10  42.3 

40.7874 

0.5901 

40.0044 

468 

4  9 

i  58  Opbiuchi 

5 

431 

I     3.2 

21  37.4 

21  48.0 

-11  27.7 

40.6020 

0.5907 

0.0223 

+56 

-  3, 

B.  A.  C.  5992 

61 

4.32 

3.2 

22    8.4 

22  10.4 

-11     6.2 

41.1397 

0.5909 

0.0356 

468 

438! 

B.A.C.608I 

6 

4.32 

5.2 

20  19.6 

97    4  30j8 

-  5    0.4 

-0.5229 

0.5927 

0.0378 

-10 

-73 

B.A.C.6098 

6 

4.35 

5.4 

20  44.1 

5  33.6 

-  4     0.O 

-0.0663 

0.5930 

0.0402 

+15 

-41 

Yarnall  7631  ' 

61 

44.38 

4  5.7 

-21  272 

7  22.8 

-  2  15.0 

40.7435 

0.5934 

40.0443 

460 

46 

|    fi  Sagittarii 

,   4 

4.39 

6.4 

21     5.2 

10    1.7 

4  0  17.7 

40.4942 

0.5941 

0.0507 

450 

-  9 

1  14  Sagittarii 

6 

4.41 

6.3 

21  445 

10  13.0 

4  0  285 

41.1708 

0.6941 

0.0509 

469 

+41, 

|  15  SagitUrii 

5 

4.39 

6.6 

20  45.6 

10  37.0 

4  0  51.7 

40.1925 

0.5942 

0.0518 

+31 

-26 

i  16  Sagittarii 

6 

4.38 

6.6 

20  25.2 

10  37.5 

4  0  52.1 

-0.1530 

05942 

0.0518 

+11 

-46 1 

;  21  Sagittarii 

5 

44.41 

4  7.7 

-20  36.1 

14  40.8 

4  4  46.0 

40.2599 

0.5949 

40.0601 

435 

-22! 

i        B.  AC.  6292 

6 

4.37 

6.5 

18  5&8 

17    6.3 

4  7    5.8 

-1.2283 

05953 

0.0667 

-60 

-90 

!        B.  AC.  6347 

61 

4.45 

9.1 

21     8.9 

20    5.2 

4  9  57.7 

41.1771 

05956 

0.0736 

469 

+41 

Yarnall  7918 

6 

4.41 

9.7 

19  23.6 

21  43.5 

+11  32.2 

-0.4760 

0.5958 

0.0755 

-  4 

-69 

j         Yarnall  7942 

6 

4.42 

9.9 

19  43.5 

22  57.4 

-11  16.8 

-0.0432 

05959 

0.0800 

420 

-40 

Yarnall  7955 

6 

44.44 

410.0 

-20  23.9 

23  40.9 

-10  35.0 

40.6950 

0.5960 

40.0815 

468 

+  3 

29  Sagittarii 

6 

4.44 

10.2 

20  27.3 

98    0  23.9 

-  9  53.7 

40.8108 

05960 

0.0831 

470 

+10 

Yarnall  8035 

61 

4.42 

11.2 

19  18.2 

3  35.0 

-  6  50.1 

-0.0742 

0.5961 

0.0902 

419 

-42 

Yarnall  8087 

61 

4.48 

11.7 

19  23.5 

5  45.8 

-  4  44.4 

+0.2163 

0.5962 

0.0951 

436 

-25 

Yarnall  8088 

6 

4.42 

11.7 

19  16.1 

5  47.2 

-  4  43.1 

40.0947 

0.5962 

0.0952 

429 

-39 

Yarnall  8122 

61 

44.42 

412.1 

-18  54.9 

7  24.0 

-  3  10.0 

-0.1047 

05962 

40.0987 

+18 

-43 

B.A.C.6536 

6 

4.43 

12.1 

19  282 

7  50.6 

-  2  44.5 

40.4982 

0.5962 

0.0998 

455 

-9; 

d  Sagittarii 

5 

4.43 

13.2 

19    9.5 

11  35.1 

4  0  51.2 

40.571 1 

0.5961 

0.1076 

461 

-  5 

p1  Sagittarii 

4 

4.41 

13.6 

18    3.9 

13  13.2 

4  2  25.5 

-0.3469 

05960 

0.1111 

4  7 

-59 

p«  Sagittarii 

51 

4.42 

13.6 

18  31.3 

13  16.5 

4  2  28.7 

40.1180 

05960 

0.1112 

432 

-31 

B.  A.  C. 6658 

6 

44.42 

414.2 

-18  35.5 

15  46.3 

4  4  52.6 

40.4725 

0.5958 

40.1165 

+55 

-11 

«'  Sagittarii 

6 

44.37 

415.6 

-!6  33.5 

20  51.7 

4  9  46.2 

-0.9415 

05953 

40.J1268 

-27 

-90 
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ELEMENTS  FOR  1 

rHE  PR 

EDICTIO 

JULY. 

! 

N  OF  OCCULTATIONS.                  j 

i 

! 

The  Stab's 

At  Conjunction  ik  R.  A. 

Limiting 
Parallels. 

Kame. 

Mag. 
5 

Red'ns  from 
1883.0. 

Apparent 
Declination. 

Washington 
Mean  Tune. 

Hoar  Angle 
H 

Y 
-1.01*15 

^ 

y' 

N. 
-32 

S. 

0! 
-90 

e*  Sagittarii 

+4.36 

+15.7 

0      / 
-16  23.7 

d     h      in 
*S  21  35.1 

h     m 
+10  27.9 

0.5952J +0.1284 

g  Sagittarii 

54 

4.35 

17.0 

15  47.9 

*0    3  47.7 

-  7  34  0 

-0.7696 

0.5944  |    0.1288 

-14 

-90 

B  A.  C.  6992 

6* 

4.32 

18.8 

15    9.1 

13    0  9 

+  1   17.8 

-0.0383 

0.5925     0.1. .72 

+28 

-39 1 

ji  Capricorni 

3 

4.32 

18.8 

15    8.9 

13    66 

+  1  23.2 

-0.0265 

0.5925 '    0.1573 

+28 

-39| 

Yarnail  8844 

64 

4.29 

191 

13  461 

14  23.4    +  2  37.1 

-1.1918 

0.5922  j   0.1596 

-44 

-90  j 

B.  A.  C. 7063 

6 

+4.32 

+19.5 

-15  266 

17  11.7 

+  5  19.0 

+0.9232 

0.59151+0.1642 

+75 

+16 

B.  A.  C.  7087 

5 

4.29 

19.8 

14    7.2 

18  28.6 

+  6  32.9 

-0.1765 

0.5911  !    0.1663 

+21 

-17! 

B  A.  C.  7221 

64 

4.25 

20.8 

12  58  5 

SO    1   13.7 

-10  57.5 

-0.1520 

0.5892!    0.1767 

+24 

-46! 

B.  A. C.  7242 

6 

4.22 

21.0 

12    0.8 

2  136 

-  9  59.8 

-0  9255 

0.5889!    0.178* 

-20 

-90 

8  Aquarii 

6 

4.24 

21.6 

13  30.2 

5    0.5 

-  7  19.2 

+1.0483 

0.5881 

0.1820 

+77 

+25 

v  Aquarii 

44 

+4.19 

+22.0 

-11  50.5 

9    06 

-  3  28.2 

+0.1468 

0.5869  +0.1874 

+41 

-29 

17  Aquarii 

64 

4.14 

22.6 

9  48.9 

14  338 

+  1  52.4 

-0.7937 

0.5852!    0.1941 

-10 

-90 

19  Aquarii 

6 

4.14 

22.8 

10  14.6 

15  30.1 

+  2  46.7 

-0.1883 

0.5849!    0.1951 

+24 

-48 

£  Aquarii 

44 

4.10 

23.3 

8  22.6 

20  44.3 

+  7  49.1 

-0.9924 

0.5832!    0.2007 

-22 

-90 

B.A.C.7562 

64 

4.09 

23.7 

9  34.3 

23  436 

+10  41.7 

+0.7905 

0.5823!    0.2036 

+61 

+  7i 

cl  Capricorni 

54 

+4.09 

+23.7 

-  9  37.0 

S3  45.7 

+10  43.7 

+0.8422 

0.5823 :  +0.2036 

+«1 

+10! 

c2  Capricorni 

64 

4.08 

23.8 

9  48.8 

31    0  17.4 

+11  14.3 

+1.14:'4 

0.5822!    0.2041 

+81 

+32  j 

30  Aquarii 

54 

4.01 

24.0 

7    5.1 

7  28.0 

-  5  51.0 

-0.0575 

0.5800,   0.2101 

hn2 

-40  i 

B.  A. C. 7744 

6 

3.96 

24.0 

5  17.7 

11  29.2 

-  1  58.8 

-0.9714 

0.57891    0.2128 

-19 

-90: 

44  Aquarii 

54 

3.96 

24.3 

5  58.2 

13  20.0 

-  0  12.0 

+0.0868 

0.5784!    0.2140 

+41 

-32  i 

1 

51  Aquarii 

54 

+3.93 

+24.4 

-  5  25.6 

16  18.7 

+  2  40.2 

+0.1922 

0.5775  |  +0  2156 

+48 

-27J 

k  Aquarii 

5 

+3.90 

+24.6 

-  4  49.8 

22    8  3 

+  8  17.1 

+0.8670 

0.57*9! +0.2181 

+85 

+11  ! 

AUGUST. 

1 

I    3  Pineiuro 

6 

+3.82 !  +24.0 

-  0  26.4 

I     7  58.2 

-  6  14.2 

-1 .3066 1  0.5736   +0.2204 

-50 

-90! 

!        B.  A.  C.  8152 

64 

3.74 !    24.0 

-  0  21.1 

17  50.8 

+  3  17.2 

+0.7839  i  0.5718     0.2204 

+90 

+  6 

k  Piscium 

44 

3.74!    23.7 

+  0  37.0 

19  19.5 

+  4  42.6 

+0.15IH' 0.5716 

0.2204 

+46 

-29- 

9  Piscium 

64 

3.74 

23.8 

0  28.0 

19  27.8 

+  4  50.5 

+0.3161  i  0.5716 

0  2204 

+56 

-20i 

15  Piscium 

64 

3.70 

23.6 

0  40.1 

23    2.2 

+  8  17.3 

+0.9175  j  0.5711 

0.2195 

+90 

+14 

16  Piscium 

6 

+3.71 

+23.6 

+  1  27.2 

23  262 

+  8  40.5 

+0.2264J  0.5710 

+0.2194 

+50 

-25 : 

A  Piscium 

5 

3.6b 

23.4 

1     8.2 

ft    1  53.6 

+1 1     2.6 

+1.0782 '0.5707 

0.2187 

+90 

+26, 

19  Piscium 

6 

3.68 

22.9 

2  50.3 

3  467 

-11     8.3 

-O.I980|0.5704 

0.2182 

+26 

-48! 

B.  AC.  8276 

64 

3.66 

23.2 

1  34.0 

4  49.6 

-10    7.7 

+1 .2927   0.5702 

0.2177 

+90 

+481 

22  Piscium 

64 

3.65 

23.0 

2  169 

6  117 

-  8  48.5 

+0.8820  j  0.5701 

0.2172 

+90 

+12 

45  Piscium 

6 

+3.56 

+20.0 

+  7    2.7 

20  52.7 

+  5  21.2 

-0.7304  |  0.5690 

+0.2088 

-  3 

-82J 

51  Piscium 

64 

3."i3     20.8 

6  18.6 

23  47.9 

+  8  10.2 

+0.6I06!0.5689 

0.2066 

+79 

-» 

Yarnail  585 

64 

3.42 1    18.6 

9  17.0 

3  15  27.1 

-  0  43.9 

+0.7539  1  0.5689 

0.1917 

+90 

+  7 

Yarnail  592 

64 

3.41  1    18.6 

9    6.4 

15  41.8 

-  0  29.7 

+0.9797  1  0.5689 

0.1915 

+90 

+22; 

7T  Piscium 

6 

3.33  j    16.4 

11  32.5 

4    3  55.3 

♦11  17.7 

-0.7769 

0.5696 

0.1767 

+90 

+101 

104  Piscium 

64 

+3.36 

+15.6 

+13  41.5 

4  49.8 

-11  49.8 

-1.2419 

0.5696 

+0.1755 

-44 

1 
-77| 

{        Yarnail  931 

64 

3.24 

14.6 

12  54.7 

14  56.2 

-  2    5.0 

+1.2537 

0.5704 

0.1611 

+90 

+51  ' 

19  Arietis 

6 

3.23 

13.2 

14  43.8 

19  25.9 

+  2  15.0 

+0.1084 

0.5707 

0.1542 

+43 

-24! 

27  Arietis 

6 

3.20 

11. 1 

17  11. 1 

5    3    5.9 

+  9  38.6 

-1.2712!  05714 

0.1419 

-52 

-73' 

40  Arietis 

64 

3.13 

9.8 

17  47.6 

10  40.0 

-  7    3.7 

-0.8766  0.5720 

0.1291 

-14 

-72; 

ir  Arietis 

6 

+3.12 

+10.0 

+16  58.6 

11     0.3 

-  6  44.1 

+0.0097 

0.5721 

+0.1285 

+38 

-27 

p*  Arietis 

6 

3.09 

9.5 

17  51.3 

13  47.4 

-  4    3.0 

-0.5478 

0.5723 

0.1235 

+  6 

-61! 

p3  Arietis 

6 

3.10 

9.3 

17  33.3 

14    2.8 

-  3  48.1 

-0.2046 

0.5723 

0.1231 

+26 

-38 

53  Arietis 

6 

3.05 

8.7 

17  25.6 

18  46.8 

+  0  45  6 

+0.4900 

0.5727 

0.1144 

+70 

°i 

54  Arietis 

64 

306 

7.8 

18  20.6 

19    9.5 

+  1     7.5 

-0.4163 

0.5727 

0.1136 

+14 

-51 ! 

6  Arietis 

44 

+3.06 

+  7.8 

+19  16.9 

20  32.5 

+  2  27.5 

-1 .2J23 

0.5728 

+01111 

-47 

-71' 

13  Tauri 

64 

2.03 

5.7 

19  19.4 

6    9  41.4 

-  8  52.1 

+0.0168 

0.5731 

0.0858 

+38 

-22! 

B  AC.  1143 

64 

2.96 

5.2 

20  33.2 

10  35.2 

-  8    0.3 

-1.1921 

0.5731 

0.0843 

-43 

-70 1 

B.AC.  1242 

64 

2.85 

4.2 

19  52  1 

17  43.7 

-  1     7.1 

+0.0727 

0.5729 

0.0696 

+41 

-18! 

A«  Tauri 

6 

2.86 

3.6 

20  41.4 

19  29.5 

+  0  34.8 

-0.6686 

0.5729 

0.0662 

-  I 

-65 

tJl  Tauri 

6 

+2.81 

+  3.8 

+19  17.8 

21   11.2 
1    7    0  38.8 

+  2  12.9 

+0.9008 

0.5728 

+0.0629 

+90 

+30 

u*  Tauri 

54 

+2.79 

+  2.9 

+20  17.3 

+  5  33.0 

+0.0674 !  0.5727 

+0.0557 

+41 

-16j 
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ELEMENTS  FOB  THE  PREDICTION  OF  OCCULTATION8. 

AUGUST. 

Thb  Stab's 

At  Conjunction  in  K.  a. 

Limiting 
Parallel*,  i 

1 

Kame. 

Mag. 

Red'w 

188 
A* 

i  from 
8.0. 
A6 

Apparent 
Deeunatiou. 

Washington 
Mean  Tune. 

Hour  Angle 
H 

r 

if 

• 

N. 

1 

8. 

53  Tauri 

6 

+2*79 

+  £5 

+20°  51.4 

d     h    m 
7    1  33.9 

h     m 
+  6  26.1 

-0.4797 



0.5727 



+0.0539 

+!<? 

-49 

56  Tauri 

6 

2.80 

23 

21  29.3 

1  37.7 

+  6  29.7   -1.1402  0.5727 

0.0538 

-371-691 

B.  A.  C.  1373 

64 

2.76 

+  1.7 

21  21.5 

5  14.1 

+  9  58.3 

-0.82  JO 

0.5724 

0.0464 

-11  1-69 

i  Tauri 

5 

2.58 

-  0.6 

21  255 

20  22.1 

+  0  33.8 

-0.4296 

0.5705 

0.0166 

+13 1  -42 

I  Tauri 

5J 

2.54 

0.6 

20  15.7 

22  268 

+  2  34.0 

+0.8269 

05702 

0.0108 

+90  +30 

105  Tauri 

6 

+2.56 

-  1.0 

+21  32.8 

22  28.0 

+  2  352 

-0.5376 

0.5702 

+0.0108 

+  6 

-50 

n  Tauri 

6 

2.52 

1.8 

21  58.4 

8    3  23.6 

+  7  20.4 

-0.9645 

0.5692 

+0.0007 

-21 

-68 

Ml 

o   lauri 

6 

2.48 

2.3 

21  50.0 

7    2.8 

+10  51.8 

-0.8283 

0.5683 

-0.0068 

-12 

-68 

B.  AC.  1733 

tt 

2.42 

2.3 

20  23.2 

9  42.5 

-10  34.2 

+0.6900  i  0.5676 

0.0122 

+90 

+22 

C  Tauri 

34 

2.42 

2.7 

21    4.1 

11  27.0 

-  8  53.3 

-0  0614 

05672 

0.0157 

+34 

-20! 

B.  A.C.  1835 

64 

♦2.38 

-  3.3 

+20  49.5 

16  10.7 

-  4  19.6 

+0.1022 

0.5660 

-0.0251 

+43 

-12 

B.  AC.  1867 

64 

2.35 

3.5 

20  16.2 

18  22.6 

-  2  12.2 

+0.6379  |  0.5653 

0.0294 

+86 

+17; 

X1  Ononis 

44 

2.34 

3.5 

20  15.1 

18  51.6 

-  1  44.3 

+0  641510.5652 

0.0304 

+87 

+17 

£8  Ononis 

6 

2.33 

3.4 

19  43.5 

19    6-6 

-  1  29.8 

+1.1989  i  0.5651 

0.0309 

+90J+58 

%*  Orionis 

o 

2.29 

3.9 

19  41.4 

22  53.3 

+  2    9.0 

+1.1079  j  0.5640 

0.0382 

+90 

+48 

^Orionis  . 

5 

+2.29 

-  4.0 

+20    8.3 

23    5.1 

+  2  20.4 

+0.6188:0.5639 

-0.0385 

+84 

+15 

6b  Orionis 

6 

2.25 

4.4 

19  48.8 

9    2  425 

+  5  50.2 

+0.8162  0.5627^ 

0.0456 

+90 

+26 

B.  A.  C.  2039 

64 

2.23 

5.4 

21  15.0 

6  51.9 

+  9  51.1 

-0.9342 1  0.5612 

0.0534 

-19 

-69 

15  Geminorum 

6 

2.21 

5.6 

20  51.5 

9  45.9 

-11  21.0 

-0.6769  1 05602 

0.0588 

•  2 

£*£+ 

16  Geminorum 

6 

2.20 

5.6 

20  33.9 

9  50.8 

-11  165 

-0.3643  !  0.5601 

0.0590 

+17 

-42 

v  Geminorum 

44 

+2.19 

-  5.6 

+20  17.0 

10  18.7 

-10  49.3 

-0.0892  s  0.5600 

-0.0598 

+32 

-26 

B.  A.  C.  2432 

64 

1.96 

80 

18  29.8 

16  11   169 

-10  41.2 

-01970  '05496 

0.1026 

+26 

-36 

Lalande  14620 

6 

1.91 

8.2 

17  19.5 

15  25.2 

-  6  40.9 

+0.6397  j  0.5480 

0.1090 

+85 

+  9! 

/  Geminorum 

6 

1.89 

8.5 

17  56.4 

19    3.1 

-  3  10.1 

-0.4358   0.5463 

0.1145 

+12 

-53. 

1  Cancri 

6 

1.83 

8.9 

16    6.1 

11    3  cO.O 

+  5    0.5 

+0.5521 '  0.5425 

1 

0.1264 

+75 

+  2' 

5  Cancri 

6 

+1.82 

-  9.1 

+16  46.6 
NEW 

5  40.2 
MOON. 

+  7    6.6 

-0.4636  j  0.6415 

1 

-0.1294 

+11 

-56 

36  Sextn  utis 

6 

1.65 

12.4 

3    63 

14  18  26.6 

-  6  37.4 

+0.2386 '  0.5128 

0.1942 

+51 

-24' 

B.  A.  C.  3726 

6 

1.66 

12.6 

1  38.9 

22  16.8 

-  2  53.7 

+1.11 10 1  0.5121 

0.1949 

+90 

+29 

55  Leon  18 

6 

+1.67 

-12.6 

+  I  21.7 

15    0    9.6 

-  1     4.0 

+1.0615  j  0.51 19 

-0.1952 

+90 

+25 

p*  Leonis 

6 

1.69 

12.9 

0  37.9 

4  27.8 

+  3    7.0 

+1.0337   0.5115 

0.1957 

+90 

+23 

o^Leonis 

5 

1.71 

12.8 

+  0  34.1 

9  59.0 

+  8  28.9 

+0.0219:0.5112 

0.1961 

+38 

-36 

B.A.c.wm 

6 

1.75 

12.9 

-  1     3.3 

17  40.6 

-  8    2.4. 

+0.3191  |0.5I10 

0.1957 

+56 

-20 

B.  A.C.  3903 

64 

1.75 

128 

0  15.1 

17  45.5 

-  7  57.5 

-05893  j  0.51 10 

0.1957 

+  5 

-77 

B.  A.C. 3909 

6 

+1.74 

-12.7 

-  0  12.2 

18  29.6 

-  7  14.7 

-0.7875J  051 10 

-0.1956 

-6 

-90 

B.  A.C. 3955 

54 

1.78 

12.9 

1  47.2 

23  23.3 

-  2  29.2 

+0.0176:05110 

0.1952 

+38 

-36 

£  Virginia 

5 

2.04 

13.0 

7  21.0 

17    8  11.7 

+  5  23.8 

-0.0588  [0.5151 

0.1840 

+32 

-40 

B  A.C. 4259 

6 

2.04 

13.0 

7  23.2 

8  164 

+  5  28.4 

-0.0317  •  05151 

01840 

+33 

-39 

28  Virginia 

6 

2.05 

12.8 

6  51 .3 

9  38.3 

+  6  47.9 

-0.8720J  05155 

0.1832 

-14 

-90 

f  Vtrginis 

5 

+2.12 

-J  2.9 

-  8  54.1 

16  11.9 

-10  49.8 

+0.2057  05172 

-0.1794 

+47 

-26 

g  Virginia 

6 

2.20 

12.8 

10    6-8 

23  18.5 

-  3  55.5 

+0.2874 '05193 

0.1746 

+51 

-21 

50  Virginia 

6 

2.20 

12.7 

9  42.2 

18    0  17.0 

-  2  58.7 

-0.3352 1  05196 

0.1738 

+17   -57 

58  Virginia 

6 

2.25 

12.4 

9.55.6 

4  18.0 

+  0  55.2 

-0.7789 

05210 

0.1708 

-  9 

-90 

a  Virginia 

1 

2.29 

12.2 

10  32.9 

8  18.0 

+  4  48.2 

-0.7691 

05224!   0.1699 

t 

-  9 

-90 

i  Virginia 

54 

+2.32 

-12.7 

-12    5.8 

9    4.9 

+  5  33.7 

+0.8078 

05227 

-0.1669 

+78 

+  8 

B.  A.C. 4531 

6 

2.37 

12.4 

12  36.8 

13    9.9 

+  9  31.4 

+0.7009 

05243 

0.1633 

+78 

+  2 

86  Virginia 

6 

2.42 

11.7 

11  50.3 

18  54.8 

-  8  53.9 

-1.0745 

0.5267     0.1580 

-32 

-90 

B.  A.  C.  4679 

64 

2.58 

12.0 

14  24.4 

19    4  12.5 

+  0    6.8 

+0.3230 

05310 

0.1484 

+49 

-19 1 

B.  A.C. 4896 

6 

2.90 

9.9 

17  18.1 

36    3  10.6 

-  1  38.3 

+0.3841  j  05430 

0.1198 

+50 

-16 

(*  Librs 

6 

+3.09 

-  9.1 

-19  12.3 

13  24.7 

+  8  15.8 

+1.2706  0.5485 

-0.1050 

+71 

+55 

26  Libre 

64 

3.05 

9.1 

17  19.8 

14     1.4 

+  8  51.4 

-0.8007 

0.5489 

0.1040 

-19 

-90 

;  28  Libra 

6 

3.10 

8.1 

17  43.9 

16  57.7 

+1!  41.9 

-0.6645 

0  5505 

0.0995 

-11 

-89 

1         B.  A.C. 5109 

64 

3.21 

7.7 

19  16.1 

22  20.2 

-  7    6.3 

+0.4804 

0  5536 

0.0908 

+53 

-10 

41  Librs 

6 

3.24 

75 

18  54.8 

91     1  13.1 

-  4   19.3 

-0.1563 

0.5552 

0.0858 

+15 

-46 

«  Libra 

5 

+3.27 

-  7.1 

-19  17.8 

2  36.1 

-  2  59.0 

+0.1377  0.5560 

-0.0846 

+31 

-29 

X  Libns 

6 

+3.35 

-  6.3 

-19  48.9 

7  44.5 

+  1  58.9 

+0.2853 !  0.5589  -0.0746 

+39 

-21 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

AUGUST. 

The  Star's 

At  Conjunction  in  R.  A. 

Limiting 
Parallels. 

Name. 

Mag. 

RecTm 
188 

+3*40 

i  from 
8.0. 

Apparent 
Declination. 

"Washington 
Mean  Time. 

Hour  Angle 
H 

Y 

X* 

V' 

K. 

S. 

o 

+25 

B.A.C.5281 

6 

-  6.2 

-20  38.5 

d     h      m 
21    9  40.4 

h     m 
+  3  50.8 

+1 .0271 

0.5600 

-0.0712 

+75 

/?'  Scorpii 

2 

3.42 

5.1 

19  29.0 

13    9.9 

+  7  13.1 

-0.4481 

0.5620 

0.0650 

-  3 

-67 

/3*  Scorpii 

54 

3.42 

5.1 

19  28.8 

13  10.0 

+  7  132 

-0.4515 

0.5620 

0.0650 

-  3 

-67; 

B.A.C.5333 

64 

3.42 

5.0 

19  21.6 

13  183 

+  7  21.2 

-0.5888 

0.5620 

0.0647 

-11 

-80 

ul  Scorpii 

44 

3.45 

5.3 

20  21.0 

13  455 

+  7  47.4 

+0.4379 

0.5623 

0.0639 

+48 

-12 

&>*  Scorpii 

5 

+3.46 

-5.2 

-20  33.0 

14    0.9 

+  8    2.3 

+0.6353 

0.5625 

-0.0634 

+63 

-  1 

p»  Scorpii 

6 

3.46 

4.4 

19    8.6 

16    46 

+10    1.7 

-0.9891 

0.5636 

0.0596 

-37 

-90 

v8  Scorpii 

4 

3.46 

4.4 

19    93 

16    5.0 

+10    2.1 

-0.9788 

0.5636 

0.0595 

-36 

-90 

B.  A.  C.  5395 

6 

3.52 

4.9 

21     5.9 

16  47.6 

+10  43.2 

+1.0491 

0.5640 

0.0582 

+69 

+28 

y»  Ophiuchi 

5 

3.54 

3.5 

19  45.7 

21  24.3 

-  8  49.8 

-0.6210 

05664 

0.0495 

-14 

-84 

a  Ophiuchi 

5 

+3.62 

-  3.4 

-21  12.8 

22    0  53.1 

-  5  28.3 

+0.7582 

0.5683 

-0.0426 

+69 

+  7 

B  A.  C.  5567 

6 

3.65 

2.0 

20  10.7 

4  34.0 

-  ]  55.3 

-0.4805 

0.5701 

0.0362 

-  8 

-70 

B.  A.  C  5580 

64 

3.64 

1.9 

19  41.9 

5    8.9 

-  1  21.6 

-1.0079 

05705 

0.0342 

-40 

-90 

B.  A.C.5663 

64 

3.73 

1.0 

20  13.0 

10    6.2 

+  3  25.0 

-0.6010 

0.5730 

0.0243 

-15 

-82 

Lalande  30071 

64 

3.78 

0.0 

20  13.1 

14  31.5 

+  7  40.7 

-0.6861 

0.5751 

0.0150 

-21 

-90 

B.A.C.5758 

6 

+3.82 

-  0.2 

-21  24.0 

15  32.0 

+  8  39.0 

+0.5390 

0.4756 

-0.0129 

+51 

-6 

Yarnall  7137 

64 

3.86 

+  0.8 

20  49.8 

19  13.7 

-11  47.4 

-0.0915 

0.5772 

-0.0051 

+10 

-42 

f  Ophiuchi 

5 

3.90 

l.S 

20  59.0 

21  47.6 

-  9  19.2 

+0.0627 

05782 

+0.0004 

+19 

-33 

B.A.C.5866 

6 

3.93 

1.7 

21  19.8 

23  212 

-  7  49.0 

+0.4257 

0.5789 

0.0037 

+41 

-13 

B.  A.  C.  5954 

6 

4.00 

2.9 

21  50.4 

93    5  13.9 

-  2    9.4 

+1.0132 

0.5812 

0.0163 

+68 

+26 

58  Ophiuchi 

5 

+4.02 

+  3.3 

-21  37.4 

7  11.5 

-  0  16.2 

+0.8231 

0.5819 

+0.0207 

+69 

+11 

B.A.O.6081 

6 

4.05 

5.4 

20  19.6 

14    5.4 

+  6  22.3 

-0.3255 

0.5843 

0.0356 

+  1 

-58 

B.  A.  C.  6098 

6 

4.08 

5.5 

20  44.1 

15    9.8 

+  7  24.2 

+0.1342 

05846 

0.0381 

+26 

-29 

Yarnall  7631 

64 

4.12 

5.7 

21  272 

17    2.0 

+  9  12.1 

+0.9497 

0.5852 

0.0422 

+69 

+20 

ft  Sagittarii 

4 

4.14 

6.5 

21     5.2 

19  45.0 

+11  49.0 

+0.6934 

05859 

0.0482 

+67 

+  3 

15  Sagittarii 

5 

+4.14 

+  6.6 

-20  45.6 

20  21 .2 

-11  36.1 

+0.3869 

05861 

+0.0495 

+42 

-15 

16  Sagittarii 

6 

4.13 

6.7 

20  25.2 

20  21.7 

-11  35.7 

+0.0380 

0.5861 

0.0495 

+22 

-35 

21  Sagittarii 

5 

4.17 

7.7 

20  361 

24    0  31.1 

-  7  35.7 

+0.4477 

0.5871 

0.0586 

+48 

-12 

B.  A.  C.  6287 

6 

4.14 

8.7 

18  48.0 

2  32.2 

-  5  39.1 

-1.2741 

0.5876 

0.0630 

-67 

-90 

B.  AC.  6292 

6 

4.14 

8.8 

18  58.8 

3    0.2 

-  5  12.3 

-1.0597 

05877 

0.0641 

-42 

-90 

Yarnall  7918 

6 

+4.21 

+  9.8 

-19  236 

7  43.9 

-  0  39.3 

-0.3085 

05886 

+0.0744 

+  5 

-56 

Yarnall  7941 

64 

4.19 

J  0.4 

18  28.9 

8  57.7 

+  0  31.6 

-1.1434 

05888 

0.0771 

-48 

-90 

Yarnall  7942 

6 

4.23 

10.0 

19  43.5 

8  59.4 

+  0  33.3 

+0.1257 

05888 

0.0772 

+29 

-30 

Yarnall  7955 

6 

4.25 

10.0 

20  239 

9  43.9 

+  1  16.1 

+0.8694 

05889 

0.0789 

+70 

+14 

1  29  Sagittarii 

6 

4.26 

102 

20  27.3 

10  27.8 

+  1  58.4 

+0.9849 

05891 

0.0804 

+70 

+23 

Yarnall  8035 

64 

+4.26 

+11.2 

-19  18.2 

13  43.0 

+  5    61 

+0.0852 

0.5895 

+0.0873 

+28 

-32 

Yarnall  8087 

64 

4.27 

11.1 

19  235 

15  56.5 

+  7  14.5 

+0.3739 

05898 

0.0920 

+46 

-16 

Yarnall  8088 

6 

4.26 

11.7 

19  16.1 

15  57.9 

+  7  15.8 

+0.2511 

05898 

0.0921 

+38 

-23 

Yarnall  8122 

64 

4.27 

12.1 

18  54.9 

17  36.6 

+  8  50.7 

+0.0464 

0.5900 

0.0956 

+26 

-34 

B.A.C.6536 

6 

4.28 

12.1 

19  28.2 

18    3.8 

+  9  16.9 

+0.6531 

0.5900 

0.0965 

+67 

0 

d  Sagittarii 

5 

+4.28 

+13.0 

-19    9.5 

21  52.5 

-11     3.2 

+0.7185 

0.5904 

+0.1046 

+71 

+  4 

p>  Sagittarii 

4 

4  27 

13.7 

18    39 

23  32.3 

-  9  272 

-02098 

05904 

0.1080 

+14 

-50! 

p*  Sagittarii 

54 

4.28 

13.6 

18  31.3 

23  356 

-  9  24.0 

+0.2583 

0.5904 

0.1082 

+40 

-22 

B.A.C.6658 

6 

4.00 

14.1 

18  35.5 

99    2    8.0 

-  6  57.5 

+0*6094 

05904 

0.1132 

+64 

-3 

91  Sagittarii 

6 

4.26 

15.6 

16  33.5 

7  18.1 

-  1  59.3 

-0.8243 

05906 

0.1237 

-19 

-90  j 

e3  Sagittarii 

5 

+4.27 

+15.8 

-16  23.7 

8    2.1 

-  1  16.9 

-0.8974 

05906 

+0.1251 

-24 

-90 1 

1    g  Sagittarii 

54 

4.31 

17.3 

15  47.9 

14  19.4 

+  4  45.9 

-0.6668 

05905 

6.1371 

-  8 

-88 

B.A.C.6992 

64 

4.34 

19.4 

15    9.0 

23  378 

-10  17.1 

+0.0450 

05899 

0.1540 

+32 

-34 

3  Capricorni 

3 

4.34 

19.4 

15    8.8 

23  435 

-10  11.7 

+0.0564 

0.5899 

0.1542 

+33 

-34 

Yarnall  8844 

64 

4  32 

19.9 

13  461 

9«    1     08 

-  8  57.3 

-1.1146 

05898 

0.1563 

-37 

-90 

B.A.C.7063 

6 

+4.36 

+20.1 

-15  26.6 

3  50.0 

-  6  14.5 

+0.9972 

0.5896 

+0.1611 

+75 

+22 

B.  A.  C.  7087 

5 

4.34 

20.6 

14    7.2 

5    7.4 

-  5    0.1 

-0.1075 

0.5894 

0.1643 

+25 

-43 

B.A.C.7221 

64 

4.34 

21.9 

12  58.5 

11  536 

+  I  30.6 

-0.1003 

05886 

0.1734 

+26 

-43 

B.  A.  C.  7242 

6 

4.32 

22.3 

12    0.8 

12  536 

+  2  28.4 

-0.8766 

05885 

0.1754 

-17 

-90 

8  Aquarii 

6 

4.35 

22.4 

13  30.2 

15  40.6 

+  5    8.9 

+1.0894 

05882 

0.1795 

+77 

+29 

v  Aquarii 

44 

+4.33 

+23.2 

-11  50.5 

19  40.3 

+  8  59.7 

+0.1777 

0.5876 

+0.1850 

+43 

-28 

17  Aquarii 

64 

+4.30 

+24.1 

-  9  48.9 

97    1   12.2 

-  9  41.0 

-0.7764 

0.58691+0.1920 

-  9 

-90 

28 
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OOCULTATIONS,   1882. 


ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATION8. 


AUGUST. 


The  Stab's 


At  Conjunction  nt  R.  A. 


Limiting 
Parallels. 


Name. 


19  Aquarii 
£  Aquarii 
B.A.C.  7562 

cl  Capricorni 
c3  Capricorni 

30  Aquarii 
B.  A.  C.  7744 

44  Aquarii 
51  Aquarii 

k  Aquarii 

B.  A.  C.  8152 

k  Piscium 
9  Piscium 

15  Piscium 

16  Piscium 

X  Piscium 
19  Piscium 

B.A.C.  8276 
122  Piscium 

45  Piscium 

51  Piscium 
d  Piscium 
B.  A.  C.  286 
Yarnall  585 
Yarnall  592 

re  Piscium 
Yarnall  931 


Red'ns  from 

Mag. 

1882.0. 

A* 

*6 

8 

u 

6 

+4.31 

+24.2 

4* 

4.28 

25.1 

64 

4.29 

25.2 

54 

4.29 

25.2 

64 

4.30 

25.3 

54 

+4.27 

+26.2 

6 

4.25 

26.6 

54 

4.26 

26.7 

54 

4.25 

26.8 

5 

4.24 

27.3 

64 

+4.18 

+27.4 

44 

4.18 

27.3 

64 

4.18 

27.3 

64 

4.17 

27.2 

6 

4.17 

27.1 

5 

+4.15 

+26.9 

6 

4.16 

26.7 

64 

4.14 

26.8 

64 

4.15 

26.6 

6 

4.13 

25.0 

64 

+4.11 

+24.9 

44 

4.09 

24.1 

64 

4.05 

23.4 

64 

4.06 

23.0 

64 

4.06 

22.9 

6 

+4.02 

+20.4 

64 

+3.99 

+18.8 

Apparent 

Declination. 


Washington 
Mean  Time. 


o 
-10 

8 

9 

9 

9 

-  7 

5 


5 
h 
4 

0 
0 
0 
0 
1 


14.6 
22.5 
34.3 
37.0 

48.8 

5.1 
17.7 
58.1 
25.6 
49.7 

21.0 
37.0 
28.9 
40.1 
27.3 


T 
37 


h 
2 

7 
10 
10 
10 


m 
8.2 
20.1 
17.8 
19.9 
51.2 


17  56.9 

21  54.6 

23  43.7 

28    2  39.5 

8  22.6 


29 


1  8.3 

2  50.4 

1  34  I 

2  16.9 
7    2.7 


SO 


3 
5 
5 

8 
9 

11 
13 
14 
15 
5 


37.6 

3.9 

11.9 

40.3 

3.7 

26.9 
16.7 
17.7 
37.4 
50.7 


6 
6 
8 
9 
9 


18.6 
57.0 
11.6 
17.1 

Mi    •» 


31 


+11  32.6 
+12  54.7 


8  40.2 
15  31.6 

21  20.4 
23  47.9 

0    2.2 

11  51.0 

22  30.4 


Hour  Angle 
H 


h 

-  8 

-  3 

-  0 

-  0 

-  0 

+  6 
+10 
+11 

-  9 

-  3 

-  9 

-  7 

-  7 

-  4 

-  3 


+ 
+ 
+ 


+ 
+ 
+ 
+ 


1 

0 
1 
2 

7 

5 
1 

7 
9 
9 


m 
47.0 
46.9 
55.9 
53.9 
23.6 

26.1 
14.8 
59.9 

10.8 
40.5 

8.1 
45.0 
37.3 
16.5 
54.0 

36.1 

9.7 

8.5 

25.2 

52.9 

9.6 
26.7 

2.7 
24.7 
38.5 


-  2  58.8 
+  7  16.9 


-0.1750 
-0.9899 
+0.7773 
+0.8288 
+1.1267 

-0.0876 
-1.0067 
+0.0394 
+0.1359 

+0.7887 

+0.6526 
+0.0250 
+0.1870 
+0.7714 
+0.0884 

+0.9234 
-0.3407 
+1.1280 
+0.7192 
-0.9018 

+0.4138 
+1.1951 
+1.1280 
+0.5266 
+0.7489 

+0.5322 
+0.9893 


0.5867 
0.5861 
0.5856 
0.5856 
0.5855 

0.5844 
0.5838 
0.5836 
0.5831 
0.5823 

0.5804 
0.5803 
0.5803 
0.5801 
0.5801 

0.5800 
0.5799 
0.5798 
0.5798 
0.5796 

0.5796 
0.5796 
0.5799 
0.5800 
0.5801 

0.5806 
0.5809 


N. 


+0.1932 
0.1990 
0.2020 
0.2021 
0.2026 

+0.2089 
0.21 19 
0.2132 
0.2150 
0.2180 

+0.2213 
0.2212 
0.2211 
0.2206 
0.2205 

+0.2199 
0.2194 
0.2190 
0.2185 
0.2106 

+0.2087 
0.2025 
0.1967 
0.1939 
0.1936 

+0.1788 
+0.1630 


+24 
-22 
+81 

+81 
+80 

+30 
-22 

+38 
+44 

+85 

+83 
+38 
+48 
+90 
+42 

+90 
+19 
+90 
+90 
-14 

+62 
+90 
+90 
+73 
+90 

+72 
+90 


8. 


-4* 
-90 
+  6 
+  9 
+31 

-42 

-90 
-35 
-30 
+  6 

-  1 
-36 
-S»7 
+  6 
-32 

+15 
-57 
+31 
+  3 
-83 

-13 
+39 
+33 

-  5 
♦  7 

-  4 
+26 


SEPTEMBER. 


19  Arietis 
40  Arietis 

n  Arietis 

p*  Arietis 
fp  Arietis 

53  Arietis 

54  Arietis 
13  Tauri 

B.  A.  C.  1242 
A?  Tauri 

«>  Tauri 

««  Tauri 

53  Tauri 

t  Tauri 

B.  A.  C.  1563 

I  Tauri 
105  Tauri 
n  Tauri 

B.A.C.  1651 
o  Tauri 

B.A.C.  1733 

C  Tauri 
B.A.C.  1835 
B.  A.  C.  1867 

X1  Orionis 

jf  Orionis 
i3  Orionis 


6 

+3.98 

+17.5 

64 

3.94 

13.7 

6 

3.94 

13.7 

6 

3.90 

13.4 

6 

3.91 

13.2 

6 

+3.91 

+13.2 

64 

3.89 

12.0 

64 

3.77 

8.7 

64 

3.69 

7.0 

6 

3.70 

6.3 

6 

+3.64 

+  6.5 

54 

3.63 

5.4 

.6 

3.64 

5.0 

1  5 

3.44 

0.8 

64 

3.37 

1.3 

54 

+3.38 

+  0.8 

6 

3.42 

+  0.4 

6 

3.37 

-  0.7 

64 

3.29 

0.0 

6 

3.33 

1.2 

64 

+3.26 

-  1.0 

34 

3.26 

1.8 

64 

3.18 

2.5 

64 

3.14 

2.6 

44 

3.14 

2.7 

6 

+3.11 

-  2.7 

5 

+3.07 

-  3.3 

+14  43.9 
17  47.7 

16  58.6 

17  51.4 
33.3 


17 

+17 
18 
19 
19 
20 


25.6 
20.7 
19.4 
52.1 
41.5 


+19  17.9 
20  17.3 

20  51.4 

21  25.2 
19  38.5 


+20 
21 
21 
19 
21 

+20 
21 
20 
20 
20 


15.7 
32.8 
58.4 
41.5 
50.1 

23.2 
4.1 
49.5 
16.2 
15.2 


+19  43.5 
+19  41.4 


1  2  51.5 
17  38.2 
17  57.5 
20  40.4 
20  55.3 


1 

1 

16 


31.4 

53.9 

4.7 


23  67.1 
8    1  40.8 

3  20.6 
6  44.6 
38.7 
11.4 
16.8 


7 
2 
3 


4 

4 

9 
9 


14  6 
15.8 

8.7 
54.6 


12  46.0 

15  24.6 

17    8.4 

21  50.5 

0     1.8 

0  30.6 

0  45.5 
4  31.4 


+11 
+  1 
+  2 
+  4 
+  4 


28.3 
42.1 
0.7 
37.6 
52.0 


+ 
+ 

+ 
+ 


9  13.9 

9  39.5 

0  41.3 

6  53.7 

8  33.6 


+10 
-10 

-  9 
+  8 
+  9 

+10 
+10 

-  9 

-  8 

-  5 


9.6 
33.8 
41.7 
10.4 
13.5 

9.2 
10.4 
.  7.2 
22.9 
37.7 

4.7 
24.5 


+ 
+ 
+ 


3 
1 

3  7.5 
5  14.2 
5  42.1 


+  5  56.5 
+  9  34.5 


-0.1427 

0.5809 

+0.1561 

+29 

-1.1410 

0.5809 

0.1303 

-35 

-0.2412 

0.5809 

0.1298 

+23 

-0.8011 

0.5809 

0.1248 

-  9 

-0.4637 

0.5609 

0.1242 

+11 

+0.2183 

0.5808 

+0.1156 

+50 

-0.6748 

0.5808 

0.1 149 

-  1 

-0.2480 

0.5799 

0.0868 

+23 

-0.1958 

0.5797 

0.0706 

+26 

-0.9290 

0.5795 

0.0670 

-19 

+0.6287 

0.5784 

+0.0636 

+84 

-0.2002 

0.5778 

0  0565 

+25 

-0.7418 

0.5777 

0.0546 

-« 

-0.6863 

0.5735 

0.0159 

-  3 

+1.2017 

0.5731 

0.0136 

+90 

+0.5618 

0.5728 

+0.0117 

+77 

-0.7927 

0.5728 

0.0116 

-11 

-1.2142 

0.5713 

+0.0016 

-48 

+1.1987 

0.5704 

-0.0001 

+90 

-1.0782 

0.5700 

0.0061 

-32 

+0.4344 

0.562)1 

-0.01 12 

+66 

-0.3116 

0.5685 

0.0147 

+19 

-0.1446 

0.5668 

0.0240 

+29 

+0.3899 

0.5659 

0.0283 

+62 

+0.3942 

0.5658 

0.0293 

+62 

+0.9493 

0.5656 

-0.0298 

+90 

+0.8626 

0.5641 

-0.0371 

+90 

-38 
-73 
-42 
-72 
-55 

-14 

-70 
-37 
-33 

-70 

+13 
-32 
-69 
-64 

+60 

+14 

-69 

-68 
+60 
■458 

+  7 
-35 
-26 
+  3 

+■  4 

+36 
+30 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCOULTATIONS. 

SEPTEMBER. 

Th*  Star's 

At  Conjunction  nr  R.  A. 

Limiting 
Parallels. 

Name. 

Mag. 
5 

Bed'ni 
188 

i  from 
8.0. 
AS 

Apparent 
Declination. 

Washington 
Mean  Tune. 

Hoar  Angle 
R 

r 

7f 

tr* 

N. 

S. 

o 

+  2 

r*  Orionis 
68  Orionis 

+3*08 

-  3.5 

+20°    8.3 

d     h    m 
ft    4  43.1 

h     m 
+  9  45.7 

+0.3761 

0.5640 

-0.0375 

+6f 

6 

3.03 

4.1 

19  48.8 

8  19.9 

-10  45.0 

+0.5764 

0.5625 

0.0444 

+79 

+12 

71  Orionis 

51 

2.98 

4.1 

19  11.6 

9  36.8 

-  9  30.8 

+1.1828 

0.5620 

0.0468 

+90 

+55 

B.  A.  C.  2039 

61 

3.00 

5.3 

21  15.0 

12  28.9 

-  6  44.6 

-1.1636 

0.5608 

0.0522 

-40 

-69 

15  Genii norum 

6 

2.95 

5.7 

20  51.5 

15  22.7 

-  3  56.7 

-0.9040 

0.5596 

0.0575 

-17 

-69 

16  Gerai  norum 

6 

+2.94 

-  5.6 

+20  33.9 

15  27.6 

-  3  52.0 

-0.5921 

0.5595 

-0.0577 

+  3 

-59 

v  Genii  norum 

4* 

2.94 

5.5 

20  17.0 

15  55.5 

-  3  25.0 

-0.3174 

0.5594 

0.0585 

+19 

-39 

B.  AC.  2432 

61 

2.61 

8.4 

18  29.7 

6  16  56.3 

-  3  14.5 

-0.3919 

0.5477 

0.1012 

fl5 

-48 

LaJande  14620 

6 

2.55 

8.6 

17  19.5 

21     5.6 

+  0  46.8 

+0.4690 

0.5460 

0.1068 

+68 

-  1 

/  Geminorum 

6 

2.52 

9.2 

17  56.4 

7    0  44.5 

+  4  18.6 

-0.6190 

0.5442 

0.1122 

+  2 

-66 

1  Cancri 

6 

+2.40 

-  9.6 

+16    6.1 

9  13.8 

-11  28.3 

+0.3833 

0.5408 

-0.1242 

+61 

-  7 

5  Cancri 

6 

2.39 

10.0 

16  46.6 

11  24.7 

-  9  21b 

^0.6287 

0.5394 

0.1270 

+  2 

-68 

Yarnall  3294 

61 

2.33 

9.7 

14  41.4 

14  39.7 

-  6  12.7 

+1.2368 

0.5376 

0.1312 

+90 

+52 

29  Cancri 

6 

2.29 

10.8 

14  35.8 

8    0  50.5 

+  3  39.2 

-0.0592 

0.5333 

0.1435 

+34 

-33 

B.  A.  C.  2872 

61 

2.21 

107 

13  39.5 

3  20.4 

+  6    4.5 

+0.5987 

0.5323 

0.1463 

+80 

+  2 

A1  Cancri 

6 

+2.17 

-11.0 

+13    6.0 

8  11.6 

+10  46.9 

+0.5041 

0.5304 

-0.1515 

+70 

-  4 

A*  Cancri 

6 

2.15 

11.0 

12  32.3 

10    6.7 

-11  22.5 

+0.8320 

0  5296 

0.1534 

+90 

+15 

60  Cancri 

6 

2.10 

11.2 

12    4.4 

14  40.5 

-  6  56.0 

+0.6342 

0.5279 

0.1579 

+83 

+  3 

a  Cancri 

4 

2.10 

11.4 

12  18.6 

15  58.4 

-  5  40.4 

+0.1658 

0.5274 

0.1591 

+46 

-23 

k  Cancri 

5 

2.05 

11.5 

11    8.3 

20  45.0 

-  1    2.3 

+0.6884 

0.5257 

0.1635 

+89 

+  5 

B.  AC.  3122 

61 

+2.06 

-11.8 

+12    2.4 

21  46.8 

-  0    2.4 

-0.4793 

0.5254 

-0.1644 

+11 

-62 

o  Leonis 

6 

1.98 

11.8 

9  34.0 

9    7  30.7 

+  9  24.3 

+0.6197 

0.5221 

0.1722 

+80 

0 

h  Leonis 

6 

1.97 

12.1 

10  139 

9  20.3 

+11  10.7 

-0.4330 

0.5215 

0.1736 

+13 

-60 

•k  Leonis 

5 

1.89 

12.5 

8  36.4 

10    0  16.9 

+  1  41.5 

-1.1153 

0.5175 

0.1829 

-30 

-82 

14  Sextantis 

6 

1.86 

12.2 

6  11.0 

3  49.0 

+  5    7.5 

+0.7391 

0.5167 

0.1847 

+90 

+  5 

16  Sextantis 

6 

+1.85 

-12.3 

+  6  44.7 

5    7.3 

+  6  236 

-0.1261 

0.5164 

-0.1853 

+30 

-43 

Yarnall  4339 

64 

1.82 

12.3 

+  4  31.7 

NEW 

14  23.3 
MOON. 

-  8  36.2 

+0.6002 

0.5148 

0.1891 

+78 

-  4 

X  Virginis 

5 

1.90 

11.7 

-  7  21.0 

13  14    4.6 

-10  55.9 

+0.0975 

0.5176 

0.1829 

+41 

-31 

B.A.C.4259 

6 

+1.90 

-11.7 

-  7  23.2 

14    9.2 

-10  51.4 

+0.1252 

0.5176 

-0.1828 

+42 

-30 

28  Virginis 

6 

1.90 

11.5 

6  51.3 

15  30.9 

-  9  32.1 

-0.7140 

0.5179 

0.1821 

-  4 

-90 

\b  Virginis 

5 

1.94 

11.5 

8  54.1 

22    3.6 

-  3  10.7 

+0.3777 

0.5195 

0.1782 

+57 

-16 

«...   . 
g  Virginis 

6 

2.00 

11.3 

10    67 

14    5    9.3 

+  3  42.6 

+0.4717 

0.5215 

0.1775 

+63 

-11 

60  Virginis 

6 

2.01 

11.1 

9  42.2 

6    7.8 

+  4  39.5 

-0.1514 

0.5218 

0.1727 

+26 

-46 

68  Virginis 

6 

+2.02 

-10.8 

-  9  55.6 

10    8.5 

+  8  33.1 

-0.5892 

0.5230 

-0.1697 

+  1 

-77 

a  Virginis 

1 

2.06 

10.7 

10  32.9 

14    8.4 

-11  34.0 

-0.5736 

0.5243 

0.1664 

+  2 

-76 

i  Virginis 
B.  A.  C.  4531 

54 

2.08 

10.9 

12    5.8 

14  55.3 

-10  48.5 

+1.0088 

0.5246 

0.1658 

+78 

+22 

6 

2.11 

10.7 

12  36.7 

19    0.4 

-  6  50.6 

+0.9078 

0.5260 

0.1623 

+78 

+15 

86  Virginia 

6 

2.14 

10.0 

11  50.3 

1ft    0  45.7 

-  1  15.6 

-0.8652 

0.5282 

0.1569 

-17 

-90 

a1  Libra 

6 

+2.48 

-  7.5 

-15  30.5 

16    8  48.3 

+  5  47.7 

-1.2797 

0.5413 

-0.1192 

-61 

-90 

a'  Libra 

21 

2.49 

7.5 

15  33.2 

8  54.0 

+  5  53.2 

-1.2419 

0.5414 

0.1191 

-54 

-90 

B.  A.  C.  4896 

6 

2.52 

8.0 

17  18.1 

9  12.2 

+  6  107 

+0.6338 

0.5416 

0.1185 

+68 

-  2 

26  Libra 

61 

2.64 

6.6 

17  197 

20  10.4 

-  7  12.1 

-0.5529 

0.5466 

0.1028 

-  6 

-75 

28  Libra 

6 

2.67 

6.3 

17  43.9 

23    9.1 

-  4  19.3 

-0.4141 

0.5480 

0.0980 

+  3 

-64 

B.A.C.5109 

61 

+2.76 

-61 

-19  16.1 

IT    4  36.4 

+  0  57.4 

+0.7432 

0.5505 

-0.0894 

+71 

+  6 

41  Libr® 

6 

2.79 

5.6 

18  54.8 

7  32.1 

+  3  47.3 

+0.1 023 

0.5518 

0.0848 

+29 

~31 

k  Libra 

5 

2.82 

5.5 

19  17.8 

8  56.5 

+  5    8.9 

+0.3995 

0.5524 

0.0825 

+47 

-14 

X  Librae 

6 

2.89 

4.8 

19  48.9 

14  10.4 

+10  12.4 

+0.5501 

0.5548 

0.0737 

+57 

-6 

(il  Scorpii 

2 

2.95 

3.9 

19  28.9 

19  42.2 

-  8  27.0 

-0.1898 

0.5573 

0.0640 

+11 

-48 

8*  8corpii 

51 

+2.95 

-  3.9 

-19  28.8 

19  42.3 

-  8  26.9 

-0.1931 

0.5573 

-0.0640 

+11 

-48 

B.A.C.5333 

61 

2.94 

3.9 

19  21.5 

19  50.8 

-  8  18.7 

-0.3319 

0.5573 

0.0637 

+  3 

-57 

o1  Scorpii 

41 

2.97 

4.1 

20  21 .0 

20  18.5 

-  7  52.0 

+0.7058 

0.5575 

0.0630 

+69 

+  4 

o*  Scorpii 

5 

2.98 

4.1 

20  330 

20  34.4 

-  7  366 

+0.9053 

0.5577 

0.06125 

+70 

+17 

p1  Scorpii 

6 

2.97 

3.3 

19    8.6 

22  40.6 

-  5  34.7 

-0.7359 

0.5586 

0.0587 

-20 

-90 

ifl  Scorpii 

4 

+2.97 

-  3.3 

-19    9.2 

22  41.0 

-  5  34.3 

-0.7256 

0.5586 

-0.0586 

-19 

-90 

ty  Ophiuchi 

5 

+3.06 

-  2.5 

-19  45.6 

18    4    7.5 

-  0  19.0 

-0.3642 

0.5608 

-0.0468 

0 

-60 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

SEPTEMBER. 

Thi  Stab's 

At  Conjunction  or  B.  A. 

Limiting 
Parallel*. 

Home. 

Hag. 

Redm 

188 

+3*14 

i  from 
8.0. 
AS 

Apparent 
Declination, 

Washington 
Mean  Time. 

Hour  Angle 
H 

Y 

jf 

y' 

N. 

8. 

o 

+27: 

o  Ophiuchi 

5 

-  2.4 

-21°  12.8 

d     h      m 
18    7  41.2 

b     m 
+  3    7.3 

+1.0306 

0.5616 

-0.0420 

c 

+60 

H.  A.  C.  5567 

6 

3.16 

1.3 

20  10.7 

11  27.6 

+  6  45.7 

-0  2226 !  0.5638 

0.0349 

+  6 

-50 

B.  A.  C. 5580 

64 

3.15 

1.1 

19  41.9 

12    3.3 

+  7  20.3 

-07566  0.5610 

00337 

-24 

-90 

B.  A.  C.  5663 

64 

3.24 

-  0.3 

20  13  0 

17    8.4 

-1!  45.2 

-0.3487 

0.5660 

0.0239 

-  2 

-SO, 

Lalande  30971 

64 

3.29 

+  0.6 

20  13.1 

21  41.0 

-  7  22.2 

-04337 

0.5676 

0.0149 

-  7 

#«^^ 

B.  A.  C.  5758 

6 

+3.34 

+  0.3 

-21  24  0 

22  43.2 

-  6  22.2 

+0.8044 

0.5680 

-0.0128 

+69 

+10* 

Yarnall  7137 

64 

3.38 

1.2 

20  49.8 

19    2  31.4 

-  2  42.0 

+0.1676 

0.5693 

-0.0052 

+25 

-27. 

f  Ophiuchi 

5 

3.42 

1.7 

20  59  0 

5    98 

-  0    9.3 

+0.3225 

0.5702 

0.0000 

+34 

-18 

B.  AC.  5866 

6 

345 

1.9 

21    19.8 

6  46.3 

+  1  23.8 

+0.6899 

0  5707 

+0.0033 

+64 

+  3i 

58  Ophiuchi 

5 

3.55 

34 

21  37.4 

14  51.2 

+  9  11.3 

+1.0889 

0.5731 

0.0199 

+69 

♦33! 

B.  AC.  6081 

6 

+3.59 

+  5.5 

-20  196 

21  58.5 

-  7  568 

-0.0806 

0.5749 

+0.0345 

+14 

-42! 

B.A.C.6098 

6 

3.62 

5.5 

20  44.1 

23    5.1 

-  6  52.7 

+0.3855 

0.5751 

0.0368 

+41 

-15 

Yarnall  7631 

64 

3.66 

5.6 

21  27.2 

a©    1     1.0 

-  5    1.1 

+1.2117 

0.5755 

0.0408 

+69 

+47 

ft  Sagittarii 

4 

3.68 

63 

21     5.2 

3  49.5 

-  2  18.7 

+0.9495 

0.5762 

0.0466 

+69 

+21 

15  Sagittarii 

5 

3.68 

6.5 

20  45.6 

4  26.9 

-  1  42.6 

+0.6382 

0.5763 

0.0480 

+62 

° 

16  Sagittarii 

6 

+3.67 

+  6.7 

-20  25.2 

4  27.5 

-  1  42.1 

+0.2839 

0.5763 

+0.0480 

+36 

•2! 

Yarnall  7764 

64 

3.65 

7.8 

18  54.6 

7    6.6 

+  0  51.2 

-1.1566 

0.5768 

0.0533 

-52 

-90  r 

21  8agittarii 

5 

3.72 

7.5 

20  361 

6  45.4 

+  2  26.4 

+0.6963 

0.5772 

0.0568 

+68 

*  3i 

B.  A.  C.  6287 

6 

3.69 

8.6 

18  48.0 

10  507 

+  4  27.1 

-1.0541 

0.5775 

0.0612 

-42 

-90 1 

B.  AC  6292 

6 

3.70 

8.6 

18  58.8 

11  19.6 

+  4  54.9 

-0.8364 

0.5776 

0.0623 

-26 

-90! 

Yarnall  7918 

6 

+3.77 

+  9.6 

-19  23.6 

16  13.2 

+  9  37.8 

-0.0785 

0.5783 

+0.0722 

+18 

-41 

Yarnall  7941 

64 

3.77 

10.1 

18  28.9 

17  29.6 

+10  51.4 

-0.9274 

0.5784 

0.0747 

-31 

-90 

Yarnall  7942 

6 

3.80 

9.6 

19  43.5 

17  31.3 

+10  53.0 

+0.361 1 

0.5784 

0.0748 

+43 

-16 

Yarnall  7955 

6 

3.82 

9.5 

20  23.9 

18  174 

+11  37.4 

+1.1156 

0.5785 

0.0764 

+70 

+34 

29  Sagittarii 

6 

3.83 

9.7 

20  27.3 

19    2.8 

-11  38.8 

+1.2314 

0.5786 

0.0778 

+70 

+49 

1 

Yarnall  8035 

64 

+3.84 

+10.9 

-19  18.2 

22  24.9 

-  6  24.2 

+0.3147 

0.5791 

+0.0847 

+41 

-19 

Yarnall  8088 

6 

3.86 

11.4 

19  16  1 

31    0  44.5 

-  6    9.7 

+0.4803 

0.5793 

0.0891 

+53 

-10 

Yarnall  8122 

64 

3.87 

11.8 

18  54.9 

2  26.6 

-  4  31.5 

+0.2706 

0.5795 

0.0927 

+39 

-21 

B.A.C.6536 

6 

3.88 

11.7 

19  28.2 

2  54.7 

-  4    44 

+0.8859 

05795 

0.0937 

+71 

+15 

d  Sagittarii 

5 

3.91 

12.7 

19    9.5 

6  51.4 

-  0  16.4 

+0.9473 

0.5798 

0.1014 

+71 

+20 

p»  Sagittarii 

4 

+3.91 

+13.4 

-18    3.9 

8  34.7 

+  1  23.1 

+0.0028 

0.5799 

+0.1047 

+25 

-37! 

/>*  Sagittarii 

54 

3.92 

13.3 

18  31.3 

8  38.2 

+  1  26.5 

+0.4776 

0.5799 

0.1048 

+54 

-10 

B.  A.  C.  6658 

6 

3.95 

13.7 

18  35.5 

11   15.8 

+  3  58.2 

+0.8312 

0.5800 

0.1100 

+72 

+11 

a1  Sagittarii 

6 

3.06 

15.5 

16  33.5 

16  36.5 

+  9    7.1 

-0.6321 

0.5804 

0.1201 

-  8 

-84. 

e*  Sagittarii 

5 

3.96 

15.7 

16  23.7 

17  22.0 

+  9  50.9 

-0.7071 

0.5805 

0.1215 

-12 

-90 1 

g  Sagittarii 

54 

+3.99 

+17.0 

-16  47.9 

23  51.8 

-  7  53.5 

■  0.4833 

0.5806 

+0.1316 

+  2 

-691 

B.A.C.6992 

64 

4.06 

19.0 

15    9.1 

33    9  27.9 

+  1  21.1 

+0.2230 

0.5806 

0.1497 

+42 

-24 

0  Capricorni 

3 

4.06 

19.0 

15    6.9 

9  33.8 

+  1  26.8 

+0.2345 

0.5806 

0.1499 

+43 

-24 

Yarnall  8844 

64 

4.04 

19.7 

13  46.1 

10  53.4 

+  2  43.4 

-0.9548 

0.5806 

0.1521 

-25 

-90 

B.A.C.7063 

6 

4.10 

19.6 

16  26.6 

13  47.7 

+  5  31.3 

+1.0127 

0.5806 

0.1568 

+75 

+23 

B.A.C.7087 

5 

+4.09 

+20.3 

-14    7.2 

15    7.4 

+  6  48.0 

+0.0583 

0.5806 

+0.1589 

+34 

-33. 

B.  AC.  7221 

64 

4.11 

21.8 

12  58.5 

22    6.0 

-10  29.8 

+0.0520 

0.5805 

0.1693 

+34 

-34! 

B.  A.  C.  7242 

6 

4.13 

22.2 

12    0.8 

23    6.6 

-  9  30.5 

-0.7353 

0,5805 

0.1709 

-  9 

-90 

8  Aquarii 

6 

4.14 

22.0 

13  30.2 

98    1  57.9 

-  6  45.5 

+1.2482 

05805 

0.1750 

+77 

+45 

v  Aquarii 

44 

4.13 

23.1 

11  50.5 

6    3.7 

-  2  48.8 

+0.3168 

05804 

0.1806 

+51 

-19 

17  Aquarii 

64 

+4.15 

+24.4 

-  9  48.9 

11  43.3 

+  1  38.3 

-0.6590 

05803 

+0.1877 

-2 

-85 

19  Aquarii 

6 

4.16 

24.3 

10  14.6 

12  40.4 

+  3  33.3 

-0  0535 

05803 

0.1888 

+31 

-40 

f  Aquarii 

44 

4.17 

25.4 

8  22.5 

17  58.9 

+  8  40.1 

-0.8882 

0.5802 

0.1947 

-16 

-90 

B.  AC.  7562 

64 

4.20 

25.4 

9  34.3 

20  59.9 

+11  34.4 

+0.8882 

05802 

0.1977 

+81 

+13 1 

&  Capricorni 

54 

4.20 

25.4 

9  37.0 

21     2.0 

+11  36.4 

+0.9399 

0.5802 

0.1978 

+81 

+17: 

1 

c*  Capricorni 

64 

+4.20 

+25.4 

-  9  48.8 

21  34.0 

-11  52.7 

+1.2397 

0.5802 

+0.1983 

+80 

+43 

30  Aquarii 

54 

4.21 

266 

7    5.1 

34    4  46.5 

-  4  56.1 

-0.0036 

05802 

0.2048 

+35 

-37! 

B.  AC.  7744 

6 

4.21 

27  3 

5  17.7 

8  47.5 

-  1     4.0 

-0.9383 

0.5802 

0.2079 

-18 

-901 

44  Aquarii 

54 

4.22 

27.3 

5  58.1 

10  37.9 

+  0  42.4 

+0.1102 

0.5803 

0.2093 

+42 

-31 ! 

51  Aquarii 

54 

4.24 

27.6 

5  25.6 

13  35.6 

+  3  33.6 

+0.1993 

05803 

0.21 12 

+48 

-26 

*  Aquarii 

5 

+4.26 

+28.1 

-  4  49.7 

19  218 

+  9    7.0 

+0.8401 

05804 

+0.2146 

+85 

♦10 

[       B.  A.  C.  8152 

64   +4  31  1  +28  9 

-  0  21.0 

35  14  39.7 

+  3  423 

+06507  0  5813 

+02191 

+83 

-1 
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ELEMENTS  FOR  THE  PREDICTION  OP  OCCULTATIONS. 

SEPTEMBER. 

Thi  Star's 

At  Conjunction  in  R.  A. 

Limiting 
Parallels. 

Name. 

Mag. 

Red'ns  from 
1883.0. 

Apparent 
Declination. 

Washington 
Mean  Time. 

Hour  Angle 

r 

9f 

y 

N. 

S. 

Aa 

AS 

XX 

o 

-36 

jc  PiBciura 

44 

+4*32 

+2&9 

+  0  37.1 

d     h      m 
95  16    5.8 

h     m 
+  5     5.1 

+0.0190 

0.5818 

+0.2190 

+38 

9  Piscium 

64 

4.32 

28.9 

0  28.9 

16  13.9 

+  5  12.9 

+0.1809 

0aj8I8 

0.2190 

+47 

-27 

15  Piscium 

6} 

4.34 

28.8 

0  40.1 

19  41.4 

+  8  32.8 

+0.7554 

0.5822 

0.2187 

+90 

+  5 

16  Piscium 

6 

4.34 

28.7 

1  27.3 

20    4.7 

+  8  55.2 

+0.0723 

0.5822 

0.21.86 

+41 

-33 

A  Piscium 

5 

4.34 

28.7 

1     8.3 

22  27.1 

+11  12.3 

+0.8993 

0.5825 

0.2183 

+90 

+14 

19  Piscium 

6 

+4.36 

+28.8 

+  2  50.4 

36    0  16.1 

-11     2.6 

-0.3667 

0.5827 

+0.2179 

+17 

-59 

B.  A.  0.8276 

64 

4.36 

28.7 

1  34.1 

1   16.7 

-10    4.2 

+1.0950 

0.5828 

0.2176 

+90 

+28 

22  Piscium 

6* 

4.36 

28.6 

2  16.9 

2  35.8 

-  8  48.1 

+0.6841 

0.5830 

0.2172 

+87 

+  1 

45  Piscium 

6 

4.43 

27.9 

7    2.8 

16  39.2 

+  4  43.9 

-0.9641 

0.5849 

0.2100 

-18 

-83 

51  Piscium 

64 

4.42 

27.7 

6  18.7 

19  26.1 

+  7  24.5 

+0.3363 

0.5851 

0.2080 

+57 

-17 

62  Piscium 

6 

+4.43 

+27.0 

+  6  39.8 

ar  2   0.5 

-10  15.8 

+1 .3440 

0.5863 

+0.2025 

+90 

+66 

6  Piscium 

44 

4.44 

27.0 

6  57.0 

2  10.3 

-10    6.4 

+1.0952 

0.5863 

0.2023 

+90 

+30 

B.  AC.  246 

64 

4.45 

26.1 

8  11.6 

7  52.1 

-  4  37.5 

+1.0139 

0.5871 

0.1968 

+90 

+25 

Yarnall  585 

64 

4.46 

25.8 

9  17.1 

10  16.5 

-  2  18.6 

+0.4135 

0.5875 

0.1942 

+62 

-12 

Yarnall  592 

64 

4.46 

25.7 

9    6.5 

10  30.5 

-2    5.0 

+0.6328 

0.5875 

0.1941 

+81 

+  1 

B.  AC.  454 

6 

+4.49 

+24.2 

+10  17.2 

19  50.3 

+  6  53.6 

+1.1932 

0.5889 

+0.1900 

+90 

+42 

9T  Piscium 

6 

4.50 

23.6 

11  32.6 

22    2.3 

+  9    0.6 .  +0.3927 

0.5893 

0.1794 

+61 

-11 

Yarnall  931 

64 

4.52 

21.7 

12  54.8 

98    8  24.2 

-5     1.3 1+0.8241 

0.5907 

0.1639 

+90 

+15 

19  Arietis 

6 

4.;>o 

20.5 

14  43.9 

12  37.9 

-  0  57.3 

-0.3005 

0.5910 

0.1570 

+20 

-48; 

29  Arietis 

64 

4.52 

18.8 

14  31.0 

20  40.9 

+  6  47.2 

+1.1236 

0.5915 

0.1429 

+90 

+40 

40  Arietis 

64 

+4.58 

+16.8 

+17  47.8 

»•    2  57.7 

-11   10.4 

-1.2903 

0.5916  +0.1314 

-59 

-73 

t  Arietis 

6 

4.56 

16.9 

16  58.7 

3  16.8 

-10  52.0 

-0.4299  0.5916 

0.1308 

+12 

-53 

p*  Arietis 

6 

4.55 

16.3 

17  51.4 

5  54.1 

-  8  20.8 

-0.9759 

0.5917 

0.1256 

-22 

-73 

p*  Arietis 

6 

4.56 

16.1 

17  33.4 

6    8.6 

-  8    6.8 

-0.6438 

0.5917 

0.1253 

0 

-69 

53  Arietis 

6 

4.54 

15.1 

17  25.7 

10  36.3 

-  3  49.4 

+0.0235 

0.5916 

0.1164 

+38 

-25 

54  Arietis 

64 

+4.56 

+14.8 

+18  20.7 

10  57.6 

-  3  28.9 

-0.8576 

0.5916 

+0.1157 

-13 

-72 

B.A.C.1096 

64 

4.46 

12.4 

17  26.8 

21  23.9 

+  6  33.4 

+1.1474 

0.5909 

0.0943 

+90 

+46 

13  Tauri 

64 

4.49 

11.2 

19  19.4 

30    0  41.4 

+  9  43.3 

-0.4558 

0.5904 

0.0873 

+11 

-51 

B.A.C.1242 

64 

4.46 

9.2 

19  52.2 

8  18.8 

-  6  56.8 

-0.4087 

0.5892 

0.0710 

+14 

-46 

A>  Tauri 

6 

4.47 

8.5 

20  41.5 

9  59.3 

-  5  20.1 

-1.1321 

0.5889 

0.0673 

-37 

-70 

ol  Tauri 

6 

+4.41 

+  8.5 

+19  17.9 

11  36.0 

-  3  47.2 

+0.3958 

0.5886 

+0.0638 

+62 

0 

««  Tauri 

54 

4.41 

7.4 

20  17.3 

14  53.8 

-  0  36.8 

-0.4185 

0.5879 

0.0567 

+13 

-46 

53  Tauri 

6 

4.42 

7.0 

20  51.4 

15  46.2 

+  0  13.5 

-0.9526 

0.5877 

0.0548 

-21 

-69 

e  Tauri 

34 

+4.32 

+  6.6 

+18  55.1 

19  34.0 

+  3  52.8  +1.2280 

0.5870 

+0  04661+90 

+61 

OCTOBER. 

t  Tauri 

5 

+4.26 

+  2.2 

+21  25.2 

1    9  46.8 

-  6  26.3 

-0.9091 

0.5820 

+0.0159 

-18 

-69 

B.A.C.1563 

64 

4.19 

2.5 

19  38.6 

10  51.9 

-  5    3.6 

+0.9517 

0.5815 

0.0136 

+90 

+38 

I  Tauri 

54 

4.20 

2.1 

20  15.7 

11  46.6 

-  4  31.0 

+0.3210 

0.5811 

0.0116 

+57 

+  1 

105  Tauri 

6 

4.24 

1.7 

21  32.9 

11  47.8 

-  4  29.8 

-1.0146 

0.5811 

+0.0115 

-26 

-69 

B.A.C.1651 

64 

4.11 

+  0.9 

19  41.5 

17  18.1 

+  0  48.3 

+0.9475 

0.5789 

-0.0002 

+90 

+39 

B.  A.  C.  1733 

64 

+4.08 

-  0.5 

+20  23.2 

22  39.5 

+  5  57.9 

+0.1922 

0.5765 

-0.0115 

+48 

-  5 

(  Tauri 

34 

4.08 

1.2 

21     4.1 

%    0  20.9 

+  7  35.5 

-0.5442 

0.5757 

0.0150 

+  6 

-51 

B.A.C.1835 

64 

4.00 

2.2 

20  49.5 

4  56.4 

-11  58.9 

-0.3805 

0.5735 

0.0244 

+15 

-40 

B.  A.  C.  1867 

64 

3.1)6 

2.5 

20  16.2 

7    4.9 

-  9  55.1 

+0.1474 

0.5724 

0.0286 

+46 

-10 

X1  Ononis 

44 

3.96 

2.6 

20  15.1 

7  33.0 

-  9  28.0 

+0.1519 

0.5721 

0.0296 

+46 

-  9 

**  Orionis 

6 

+3.93 

-  2.6 

+19  43.5 

7  47.6 

-  9  13.9 

+0.7001 

0.5720 

-0.0300 

+90 

+21 

jfl  Orionis 

5 

3.88 

3.3 

19  41.4 

11  28.7 

-  5  40.7 

+0.6148 

0.5703 

0.0363 

+83 

+15 

^•Orionis 

5 

3.90 

3.5 

20    8.3 

11  40.2 

-  5  29.6 

+0.1339 

0.5701 

0.0367 

+45 

-11 

68  Orionis 

6 

3.84 

4.3 

19  48.8 

15  12.6 

-  2    4.8 

+0.3320 

0.5683 

0.0445 

+58 

-  1 

71  Orionis 

54 

3.81 

4.3 

19  11.6 

16  28.0 

-  0  52.1 

+0.9317 

0.5677 

0.0470 

+90 

+34 

15  Geminorum 

6 

+3.78 

-  6.2 

+20  51.5 

22    7.4 

+  4  35.6 

-1.1316 

0.5646 

-0.0576 

-37 

-69 

16  Geminorum 

6 

3.77 

6.1 

20  33.8 

22  12.3 

+  4  40.2 

-0.8233 

0.5646 

0.0577 

-12 

-70 

v  Geminorum 

44 

3.76 

6.1 

20  17.0 

22  39.6 

+  5    66 

-0.5512 

0.5643 

0.0586 

+  5 

-56 

B.  A.  C. 2432 

64 

3.39 

9.8 

18  29.7 

8  23  19.3 

+  4  56.1 

-0.6174 

0.5501 

0.1006 

+  2 

-65 

Lalande  14620 

6     +3.31 

-10.1 

+17  19.5 

4    3  261 

+  8  54.7 

+0.2210   0.5478 

-0.1066 

+50 

-14 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

OCTOBER. 

The  Star's 

At  Conjunction  in  R.  A. 

Limiting 
Parallel*. 

Name. 

Mag. 

Red'm 
188 

i  from 
2.0. 

AS 

Apparent 
Declination. 

Washington 
Mean  Tune. 

Hoar  Angle 
H 

¥ 

a/ 

y> 

N. 

S. 
-72 

/  Geminorum 

6 

+3828 

-10.8 

+17°  56.3 

•  d     h    m 
4    7     3.0 

h     m 
-11  35.4 

-0.8387 

0.5459 

-0.1118 

o 

-12 

]  Cancri 

6 

3.14 

11.4 

16    6.1 

15  28.3 

-  3  26.3 

+0.1631 

0.5413 

0.1233 

+46 

-19 

5  Cancri 

6 

3.12 

11.9 

16  46.6 

17  38.4 

-  1  20.4 

-0.8418 

0.5401 

0.1261 

-12 

-73 

Yarnall  3294 

64 

3.04 

11.7 

14  41.4 

20  52.3 

+  1  47.4 

+1.0165 

0.5385 

0  1302 

+90  +31 

29  Cancri 

6 

2.92 

12.9 

14  35.8 

ft    7    0.3 

+11  36.4 

-0.2631 

0.5336 

0.1422 

+22 

-45 

B.A.C.2872 

6i 

+2.87 

-12.8 

+13  39.4 

9  34.7 

-  9  54.0 

+0.3952 

0.5323 

-0.1451 

+62 

-  9 

A1  Cancri 

6 

2.80 

13.1 

13    6.0 

14  20.2 

-  5  17.1 

+0.3056 

0.5301 

0.1500 

+55 

-14 

A3  Cancri 

6 

2.78 

13.1 

12  32.3 

16  14.1 

-  3  26.7 

+0.6349 

0.5293 

0.1520 

+82 

+  4 

60  Cancri 

6 

2.72 

13.5 

12    4.3 

20  48.3 

+  0  59.3 

+0.441)2 

0.5274 

0.1563 

+65 

-  a 

a  Cancri 

4 

2.71 

136 

12  18.6 

22    6.2 

+  2  14.8 

-0.0217 

0.5268 

0.1575 

+36 

-33 

k  Cancri 

5 

+2.64 

-13.6 

+11     8.3 

6    2  52.6 

+  6  52.7 

+0.5051 

0.5249 

-0.1618 

+70 

+  r> 

B.A.C.3J22 

64 

2.64 

14.1 

12    2.4 

3  54.4 

+  7  52.7 

-0.6566 

0.5245 

0.1627 

0 

-75 

t>  Leonis 

6 

2.53 

14.0 

9  34.0 

13  38.4 

-  6  40.5 

+0.4520 

0.5210 

0.1701 

+66 

-  9 

A  Leonis 

6 

2.51 

14.3 

10  13.9 

15  28.0 

-  4  52.2 

-0.5958 

0.5205 

0.1717 

+  4 

-73 

J  4  Sextantia 

6 

2.34 

14.1 

6  10.9 

T    9  57.9 

-10  56.2 

+0.6033 

0.5157 

0.1826 

+78 

-  3 

16  Sextantia 

6 

+2.32 

-14.2 

+  6  44.7 

11  16.3 

-  9  40.0 

-0.2590 

0.5155 

-0i.  1832 

+22 

-50 

19  Sextantia 

64 

2.30 

14.0 

5  11.6 

13  11.9 

-  7  47.7 

+1.1079 

0.5151 

0.1853 

+90 

+30 

Yarnall  4339 

64 

2.25 

14.0 

4  31.7 

20  32.9 

-  0  39.2 

+0.4827 

0.5139 

0J870 

+67 

-10 

34  Sextantia 

6 

2.19 

14.1 

4  11.7 

8    5  162 

+  7  49.4 

-0.7909 

0.5130 

0.1896 

-  7 

-B6 

36  Sextantia 

6 

2.17 

13.9 

3    6.3 

6  38.7 

+  9    9.6 

+0.1602 

0.5129 

0.1900 

+46 

-27 

B.A.C.3726 

6 

+2.14 

-136 

+  1  38.8 

10  28.9 

-11     6.6 

+1.0491 

0.5126 

-0.1908 

+90 

+24 

55  Leonis 

6 

2.13 

13.7 

1  21.7 

12  21.7 

-  9  17.0 

+1.0076 

0.5125 

0.1911 

+90 

+21 

p*  Leonis 

6 

2.12 

13.5 

0  37.8 

16  39.6 

-  5    6.3 

+0.9972 

0.5124 

0.1918 

+90 

+21 

pt>  Leonis 

5 

2.09 

13.6 

+  0  34.1 

22  10.1 

+  0  14.9 

+0.0090 

0.5124 

0.1922 

+37 

-36 

B.A.C.3901 

6 

2.07 

13.4 

-  1     3.3 

9    5  50.4 

+  7  42.3 

+0.3379 

0.5127 

0.1922 

+57 

-18 

» 

B.  A.  C.  3903 

64 

+2.07 

-13.5 

-  0  15.1 

5  55.2 

+  7  46.9 

-0.5698 

0.5127 

-0.1922 

+  6 

-74 

B.  A.  C.  3909 

6 

2.05 

13.4 

0  12.2 

6  39.2 

+  8  29.7 

-0.7649 

0.5128 

0.1922 

-  5 

-90 

B.  A.  C.  3955 

54 

2.05 

13.2 

1  47.2 
NEW 

11  31.6 
MOON. 

-10  46.1 

+0.0602 

0.5132 

0.1921 

+40 

-34 

a1  Libra 

6 

+2.28 

-  6.5 

-15  30.5 

13  14  25.2 

-10  48.0 

-1.1612 

0.5446 

-0.1186 

-45 

-90 

a*  Librs 

**4 

2.28 

6.5 

15  33.1 

14  30.8 

-10  42.6 

-1.1233 

0.5446 

0.1184 

-41 

-90 

B.A.C.4896 

6 

2.30 

67 

17  18.0 

14  48.9 

-10  25.2 

+0.7427 

0.5447 

0.1180 

+71 

+  6j 

26  Libra) 

64 

2.37 

5.4 

17  19.7 

14    1  44.3 

+  0    9.2 

-0.4218 

0.5493 

0.1021 

+  3 

-64! 

28  Libre 

6 

2.40 

5.1 

17  43.8 

4  42.4 

+  3     1.5 

-0.2796 

0.5505 

0.0977 

+10 

-54 

B.A.C.5109 

64 

+2.46 

-4.7 

-19  16.1 

10    8.9 

+  8  17.2 

+0.8845 

0.5527 

-0.0889 

+71 

+15 

41  Libre 

6 

2.48 

4.3 

18  54.8 

13    4.3 

+11     68 

+0.2454 

0.5539 

0.084 1 

+38 

-2*3 

k  Libre 

5 

2.51 

4.2 

19  17.8 

14  286 

-11  31.7 

+0.5446 

0.5544 

0.0818 

+57 

-  6! 

X  Libra 

6 

2.56 

3.5 

19  48.9 

19  42.4 

-  6  28.3 

+0.7003 

0.5565 

0.0729 

+69 

+  3 

ft1  Scorpii 

2 

2.60 

2.6 

19  28.9 

19    1  14.6 

-  1    7.3 

-0.0366 

0.5585 

0.0632 

+19 

-39 

03  Scorpii 

54 

+2.60 

-  2.6 

-19  28.7 

1  14.7 

-  1    7.2 

-0.0399 

0.5585 

-0.0632 

+19 

-39 

B.  AC.  5333 

64 

2.60 

2.6 

19  21.5 

1  23.1 

-  0  59.0 

-0.1793 

0.5586 

0.0630 

+12 

-47 

ul  Scorpii 

44 

262 

2.7 

20  20  9 

1  50.9 

-  0  32.3 

+0.8620 

0.5587 

0.0621 

+71 

+15 

w3  Scorpii 

5 

2.63 

2.8 

20  33.0 

2    6.8 

-  0  16.8 

+1 .0622 

0.5588 

0.0617 

+70 

+30 

v1  Scorpii 

6 

2.63 

2.1 

19    8.6 

4  13.3 

+  1  45.3 

-0.5824 

0.5595 

0.0579 

-14 

-79 

v*  Scorpii 
*l>  Ophiuchi 

4 

+2.63 

-2.1 

-19    95 

4  13.7 

+  1  ■  45.7 

-0.5723 

0.5595 

-0.0579 

-10 

-78 

5 

2.69 

1.4 

19  45.6 

9  41.2 

+  7    2.1 

-0.2060 

0.5613 

0.0480 

+  8 

-49 

w  Ophiuchi 

5 

2.75 

1.1 

21  12.8 

13  15.8 

+10  29.3 

+1.1976 

0.5625 

0.0414 

+69 

+45 

B.  A.  C.  5567 

6 

2.76 

-  0.2 

20  10.7 

17    3.6 

-  9  50.8 

-0.0594 

0.5637 

0.0342 

+15 

-40 

B.  A.  C.  5580 

64 

2.75 

0.0 

19  41.9 

17  39.5 

-  9  16.1 

-0.5952 

0.5639 

0.0331 

-14 

-80 

B.A.C.5663 

n 

+2.82 

+  0.6 

-20  13.1 

22  46.8 

-  4  19.4 

-0.1828 

0.5653 

-0.0233 

+  7 

-48 

B.  A.  C.  5700 

2.82 

1.2 

19  21.1 

16    0  25.4 

-  2  44.3 

-1.1426 

0.5657 

0.0200 

-52 

-90 

Lalande  30971 

64 

2.86 

1.5 

20  13.1 

3  21.8 

+  0    6.0 

-0.2660 

0.5664 

0.0144 

+  2 

-53 

B.  A.  C.  5758 

6 

2.90 

1.2 

21  23.9 

4  24.6 

+  1     6.6 

+0.9333 

0.5666 

0.0124 

+69 

+24 

Yarnall  7137 

64 

2.93 

2.1 

20  49.8 

8  15.2 

+  4  49.1 

+0.3414 

0.5675 

-0.0048 

+36 

-17 

f  Ophiuchi 

5 

+2.97 

f  2.4 

-20  59.0 

10  55.5 

+  7  23.7 

+0.4987 

0.5681 

+0.0006 

+46 

-  9 

B.  AC.  5866 

6 

+2.98 

+  2.6 

-21   19.7 

12  33.1 

+  7  57.9 

+0.8706 

0.5683 

+0.0038 

+69 

+15 

OCCULTATIONS,   1882. 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 


OCTOBER. 


Thb  Star's 


Name. 


B.  AC.  6081 

B.A.C.6098 
fi  Sagittarii 
15  Sagittarii 
1G  Sagittarii 

Lalande  33598 
Yarnall  7764 
21  Sagittarii 
B.A.C.6287 
B.  AC.  6292 

B.  AC.  6294 

B.  A.C.6309 
Yarnall  7916 
Yarnall  7941 
Yarnall  7942 

Yarnnll  8035 
Yarnall  8088 
Yarnall  8122 
B.A.C.6536 
d  Sagittarii 


pl  Sagittarii 
p2  Sagittarii 

B.A.C.6658 
e1  Sagittarii 
e2  Sagittarii 

B.  AC.  6746 

g  Sagittarii 
B.A  C.6992 

/?  Capricorni 
Yarnall  8844 

B.  A.  C.  7087 
B.  A.  C.  7221 
B.  A.  C. 7242 

v  Aquarii 
Yarnall  9283 

14  Aquarii 
17  Aquarii 
19  Aquarii 

f  Aquarii 
B.  A,  C.  7562 

cl  Capricorni 
30  Aquarii 
n.  A.  C.  7744 

44  Aquarii 
51  Aquarii 

k  Aquarii 
3  Piscium 

B.  A.  C.  8152 
k  Piscium 
9  Piscium 

15  Piscium 

16  Piscium 
X  Piscium 

19  Piscium 
B.  A.  C.  8276 

22  Piscium 

45  Piscium 


Red  na  from 

Mag. 

1882.0. 

6 

Aa 

AS 

+3*11 

4  5.8 

6 

3.13 

5.8 

4 

3.19 

6.7 

5 

3.18 

6.7 

6 

3.18 

6.9 

6 

43.15 

4  7.7 

61 

3.17 

8.0 

5 

3.23 

7.6 

6 

3.21 

8.7 

6 

3.22 

8.7 

6 

+3.21 

4  9.0 

6 

3.21 

9.0 

6 

3.28 

9.5 

64 

3.28 

10.1 

6 

3.31 

9.6 

61 

43.35 

410.7 

6 

3.37 

11.1 

61 

3.38 

11.5 

6 

3.39 

11.5 

5 

3.42 

123 

4 

43.41 

412.9 

51 

3.42 

12.8 

6 

3.45 

13.2 

6 

3.46 

15.0 

5 

3.47 

15.2 

6 

+3.46 

415.5 

H 

3.52 

16.4 

61 

3.60 

18.1 

3 

3.60 

18.1 

61 

3.59 

18.8 

5 

43.64 

419.3 

61 

3.69 

20.7 

6 

3.68 

21.1 

41 

3.81 

22.1 

61 

3.75 

22.1 

6 

43.75 

423.1 

61 

3.80 

23.4 

6 

3.80 

23.4 

41 

3.82 

24.6 

61 

3.86 

24.4 

51 

43.87 

424.4 

&1 

3.91 

26.0 

6 

3.93 

26.9 

51 

3.95 

27.1 

51 

3.98 

27.0 

5 

44.04 

427.5 

6 

4.12 

28.8 

61 

4.21 

28.8 

41 

4.22 

29.1 

61 

4.22 

29.0 

61 

44.25 

429.1 

6 

4.26 

29.3 

6 

4.27 

29.1 

6 

4.30 

29.3 

61 

4.30 

29.1 

61 

44.31 

429.0 

6 

44.47 

428.8 

Apparent 

Declination. 


-20° 
20 
21 
20 
20 


19  7 
44.1 
5.2 
45.6 
25.2 


-18  50.3 
18  54.5 
20  36.1 
18  48.0 
18  §8.8 

-18  28.8 

18  27.0 

19  23.6 

18  28.9 

19  43.5 

-19  18.2 
19  16.1 

18  54.9 

19  28.2 
19    9.5 

-18  3.9 
18  31.3 
18  35.6 
16  33.5 
16  23.7 

-15  44.4 
J  5  47.9 
15  9.0 
15  8.9 
13  46.2 

-14    7.2 

12  58.5 

12    0.8 

11  50.5 

9  36.3 


9  42.3 
9  48.9 
14.6 

8  22.6 

9  34  3 


10 


4 
4 


9 
7 
5 
5 
5 

4 

0 
0 
0 
0 

0 

1 
1 

2 
1 

2 

7 


37.0 
5.1 
17.7 
58.1 
25.6 

49.7 
26.4 
21.0 
37.1 
29.0 

40.2 
27.3 
8.3 
50.4 
34.1 

16.9 

2.8 


At  Conjunction  in  R.  A. 


Washington 
Mean  Time. 


~3" 


18 


¥ 
3 
5 
9 
10 
10 

11 
13 
14 
17 
17 

17 

18 
22 
23 
23 

4 

7 

9 

9 

13 

15 
15 
18 
23 

19  0 

0 
7 

17 

18 

22 

20  6 

7 
14 
17 

17 
20 
21 

21  2 
5 

6 
14 

18 
20 
23 


29 


5 
15 
0 
2 
2 

6 

6 

8 

10 

11 


m 
59.4 
7.2 
57.1 
35.3 
35.9 

46.5 
18.3 

59.3 

7.4 

36.9 

40.3 
25.3 
37.5 

55.8 
57.6 

58.7 
22.1 
7.1 
36.0 
39.4 

25.8 
29  3 
11.8 

42.5 
29.4 

56.7 
12.1 

8.1 
14.1 
36.7 

59.8 
12.6 
16.6 
29.1 
14.5 

27.2 
21.3 

20.6 
50.8 

58.5 

0.7 
1.9 
11.1 
5.3 
9.3 

6.9 

4.8 

58.6 

26.8 

35.1 

7.7 
31.5 
57.2 

48.6 
50.6 


24 


13  11.3 
3  29.5 


Hour  Angle 
H 


h 

-  0 
40 
45 
46 
46 

47 

48 

410 

-11 
-II 

-10 
-10 
-6 

-  4 

-  4 


m 


8.5 
56. 
36. 
13. 
13. 


4 
4 
4 
4 


0 
2 
3 
4 

8 


410 
410 
-11 

-  5 

-  5 


21.9 
50.4 
27.8 
28.6 
0.2 

57.0 
13.5 
10.3 
54.8 
53.1 

2.8 
15.5 
56.6 
24.5 
19.2 

1.8 

5.2 

18.2 

59.3 

14.1 


-  4  47.8 
4  1  14.2 
410  49.0 
+10  54.8 
-11  45.6 


-  7 

-  0 
4  0 
4  7 

410 


31.9 
34.4 
27.3 
24.5 
4.1 


+10  16.3 
-10  55.8 

-  9  58.5 

-  4  40.1 

-  1  39.1 


-  1 

46 
410 
411 

-  9 

-  3 

46 

-  8 

-  6 
-6 

-  3 
-2 

-  0 
1 
2 


4 
4 


37.0 
7.2 
7.5 

57.7 

4.8 

19.8 
168 
10.7 
45.8 
37.7 

12.7 

49.8 
29.4 
18.0 

17.8 


*  5 


43 

-  6  37.7 


40.0976 
40.5684 
41.1395 
40.8249 
40.4668 

-1.1439 
-0.9891 

+0.8845 
-0.8859 
-0.6661 

-1.1888 
-1.1719 
40.1008 
-0.7586 
+0.5461 

40.4984 
40.6663 
40.4536 
41.0772 
41.1387 

40.1810 
40.6625 
41.0207 
-0.4660 
-0.5429 

-1.1647 
-0.3181 
403940 
40.4051 
-0.8044 

40.2226 
+0  2105 
-0.5912 
40.4729 
-1.3041 

-1.1687 
-0.5254 
40.0892 
-0.7652 
41.0375 

+1  Mm 

40.1214 
-0.8333 
40.2287 
40.3154 

40  9576 
-1.2984 
40.7330 
40.0909 
40.2545 

40.8297 
40.1381 
40.9703 
-0.3127 
41.1631 

40.7450 
-0.9412 


0.5706 
0.5707 
0.5712 
0.5712 
0.5712 

0.5713 
0.5714 
0.5715 
0.5716 
0.5717 

0.5717 
0.5717 
0.5718 
0.5719 
0.5719 

0.5719 
0.5719 
0.5719 
0.5719 
0.5718 

0.5718 
0.»7I7 
0.5717 
0.5715 
0.5714 

0.5713 
0.5711 
0.5705 
0.5705 
0.5704 

0.5701 
0.5696 
0.5696 
0.5693 
0.5692 

0.5692 
0.5692 
0.5692 
0.5692 
0.5694 

0.5694 
0.5697 
0.5699 
0-5700 
0.5702 

0.5702 
0.5722 
0.5740 
0.5743 
0.5743 

0.5751 
0.5752 
0.5758 
0.5762 
0.5765 

0.5769 
0.5808 


y' 


40.0344 
0.0368 
0.0464 
0.0474 
0.0474 

+0.0499 
0.0513 
0.0563 
0.0607 
0.0616 

40.0616 
0.0632 
0.0715 
0.0739 
0.0740 

40.0835 
0.0880 
0.0914 
0.0922 
0.0990 

40.1031 
0.1031 
0.1079 
0.1177 
0.119) 

+0.1200 
0.1305 
0.1466 
0.1467 
0.1487 

40.1553 
0.1654 
0.1668 
0.1761 
0.1795 

40.1797 
0.1830 
0.1841 
0.1899 
0.1930 

40.1930 
0.2000 
0.2031 
0.2044 
0.2064 

40.2097 
0.2133 
0.2146 
0.2146 
0.2147 

40.2145 
0.2144 
0.2142 
0.2138 
0.2136 

40.2132 

40.2070 


Limiting 
Parallels. 


N. 


424 
455 
469 
470 
449 

-51 
-37 
470 
-29 
-16 

-54 
-52 
427 
-21 

456 

454 
467 
451 
471 
471 

435 
468 
472 
4  1 

-  3 

-46 
+11 
453 
453 
-15 

443 
443 
0 
462 
-67 

-39 
4  4 

438 

-  8 

481 

481 
442 
-11 
449 
455 

485 
-50 
486 
442 
452 

490 
444 
490 
419 
490 

+90 
-17 


S. 


o 

-31 

-  4 
438 
412 
-10 

-90 
-90 
+16 
-90 
-89 

-90 
-90 
-31 
-90 

-  5 

-  9 

4  1 
-II 

430 
436 

-26 
4  1 
425 
-67 
-74 

-90 
-56 
-15 
-14 

-90 

-24 

-25 

-78 
-II 
-90 

-90 
-71 
-32 
-90 
424 

428 
-30 
-90 
-24 
-19 

418 
-90 
4  4 
-31 
-23 

410 
-29 
419 
-55 
434 

4  5 
-83 
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OCCULTATIONS,   1882. 


ELEMENTS  FOR  THE  PREDICTION  OP  OCCULTATIONS. 

OCTOBER. 

Thb  Stab's 

At  Conjunction  in  R.  A. 

Limiting 
Parallels,  j 

Name. 

Mag. 
64 

Red'w 

188 
Aa 

s  from 
2.0. 

A6 

Apparent 
Declination. 

Washington 
Mean  Time. 

Hour  Angle 
R 

Y 

4 

y' 

N. 

1 
& 

51  Piscium 

+4*47 

+2&4 

+  6  18.8 

d     b      m 
24    6  18.7 

h     m 
-  3  54.7 

+0.3646 

0.5816 

+0.2051 

0 
+59 

0 
-15 

6  Piscium 

44 

4  52 

27.7 

6  57.0 

13    7.4 

+  2  38.9 

+1.1156 

0.5838 

0.1998 

+90 

♦32 

B.  A.  C.  286 

64 

4.58 

27.1 

8  11.7 

18  52.0 

+  8  10.6 

+1.0231 

0.5856 

01946 

+90 

+25 

Yarnall  585 

64 

4.62 

269 

9  17.1 

21   17.4 

+10  30.5 

+0.4163 

0.5864 

0.1926 

+62 

-11 

Yarnall  592 

64 

4.61 

26.9 

9    6.5 

21  31.5 

+10  44.2 

+0.6359 

0.5865 

0.1919 

+82 

+  1 

B.  A.C.  454 

6 

+4.70 

+25.5 

+10  17.2 

23    6  53.0 

-  4  15.5 

+1.2215 

0.5895 

+0.1809 

+90 

+44 

n  Piscium 

6 

4.73 

25.1 

11  32.7 

9    5.1 

-  2    8.4 

+0.3759 

0.5901 

0.1781 

+60 

-14 

Yarnall  931 

64 

4.81 

23.1 

12  54.8 

19  25.3 

+  7  48.1 

+0.7900 

0.5929 

0.1632 

+90 

♦13 

19  Arietis 

6 

4.87 

22.2 

14  43.9 

23  37.4 

+11  50.5 

-0.3389 

0.5939 

0.1564 

+18 

-50 

29  Arietis 

64 

4.90 

20.5 

14  31.0 

26    7  36.1 

-  4  29.3 

+1.0693 

0.5956 

0.1427 

+90 

+35 

ir  Arietis 

6 

44.99 

+18.7 

+16  58.7 

14    7.2 

+  1  46.6 

-0.4864 

0.5968 

+0.1304 

+  9 

-67 

p3  Arietis 

6 

5.01 

18.0 

17  51.5 

16  42.4 

+  4  15.7 

-1.0325 

0.5972 

0.1256 

-26 

-72 

a3  Arietis 
53  Arietis 

6 

5.02 

17.9 

17  33.4 

16  56.7 

+  4  29.4 

-0.7025 

0.5974 

0.1235 

-  3 

-72 

6 

6.02 

16.8 

17  25.7 

21  20.2 

+  8  42.6 

-0.0444 

0.5978 

0.1164 

+34 

-28 

54  Arietis 

64 

5.04 

166 

18  20.7 

21  41.2 

+  9    2.9 

-0.9200 

05978 

0.1158 

-18 

-72 

B.  A.C.  1096 

64 

+5.03 

+137 

+17  26.8 

27    7  56.1 

-  5    6.3 

+1.0580 

05981 

+0.0964 

+90 

+39 

13  Tnuri 

64 

5.07 

12.3 

19  19.5 

11    9.5 

-  2    0.4 

-0.5351 

0.5980 

0.0874 

+  6 

-56 

B.  A.  C.  1242 

64 

5.07 

10.2 

19  52.2 

18  36.9 

+  5    9.5 

-0.4956 

0.5973 

0.0709 

+  8 

-52 

A»  Tauri 

6 

5.10 

9.5 

20  41.5 

20  15.2 

+  6  44.0 

-1.2131 

0.5971 

0.0674 

-47 

-70 

<ji  Tauri 

6 

5.04 

9.4 

19  17.9 

21  49.6 

+  8  14.6 

+0.2982 

0.5969 

0.0638 

+55 

-5 

w«  Tauri 

54 

+5.06 

+  8.3 

+20  17.4 

28    1     2.6 

+11  20.1 

-0.5106 

0.5964 

+0.0567 

+  8 

-52 

53  Tnuri 

6 

5.09 

8.1 

20  51.5 

1  53.7 

-11  50.8 

-1.0409 

05962 

0.0549 

-28 

-69 

B.  A.C.  1361 

64 

5.00 

7.6 

18  46.3 

4    8.0 

-  9  41.8 

+1.1937 

05958 

0.0498 

+90 

♦55 

e  Tauri 

34 

5.00 

7.2 

18  55.2 

5  35.8 

-  8  17.3 

+1.1153 

0.5955 

0.0464 

+90 

♦48 

i  Tauri 

5 

5.05 

2.6 

21  25.2 

19  26.1 

+  5    0.9 

-1.0097 

0.5914 

0.0154 

-26 

-69 

B.  A.C.  1563 

64 

+4.93 

+  2.7 

+19  38.6 

20  28.0 

+  6    0.5 

+0.8273 

05909 

+0.0123 

+90 

+30; 

I  Tauri 

54 

4.95 

2.3 

20  15.7 

21  22.7 

+  6  53.1 

+0.2042 

0.5907 

0.0111 

+49 

-  5! 

105  Tauri 

6 

4.99 

2.0 

21  32.9 

21  23.8 

+  6  54.1 

-1.1156 

0.5907 

+0.0110 

-36 

-69* 

B.  A.  C.  1651 

64 

4.89 

+  0.9 

19  41.5 

29    2  45.0 

.11  56.8 

+0.8185 

0.5884 

-0.0009 

+90 

+31 

B.  A.  C.  1733 

64 

4.87 

-  0.8 

20  23.2 

7  57.6 

*  6  56.0 

+0.0698 

05860 

0.0122 

+41 

-12 

C  Tauri 

34 

+4.88 

-  1.5 

+21    4.1 

9  36.0 

-5  21.4 

-0.65*1 

05852 

-0.0147 

-  1 

-62 

B.  A.  C.  1835 

64 

4.81 

2.5 

20  49.5 

14    3.8 

-  1     3.5 

-0.4991 

0.5829 

0.0251 

+  8 

-48 

B.  A.C.  1867 

64 

4.77 

3.0 

20  16.2 

16    8.7 

+  0  56.7 

+0.0211 

05817 

0.0296 

+38 

-17 

X1  Orionis 

*4 

4.76 

3.1 

20  15.1 

16  36.1 

+  1  23.1 

+0.0251 

05815 

0.0305 

+38 

-16 

X9  Orionis 

6 

4.75 

3.0 

19  43.5 

16  50.3 

+  1  36.8 

+0.5662 

05813 

0.0311 

+77 

+12 

%*  Orionis 

5 

+4.72 

-  4.0 

+19  41.4 

20  25.2 

+  5    3.8 

+0.4801 

0.5793 

-0.0383 

+69 

♦  7 

X*  Orionis 

5 

4.74 

4.3 

20    8.3 

20  36.4 

+  5  14.5 

+0.0052 

05792 

0.0387 

+37 

-18 

68  Orionis 

6 

4.67 

5.1 

19  48.8 

30    0    3.0 

+  8  33.6 

+0  1994 

0.5772 

0.0456 

+4i> 

-  8 

71  Orionis 

54 

4.65 

5.3 

19  11.6 

1  16.2 

+  9  44.1 

+0.791 1 

0.5765 

0.0480 

+90 

+24 

15  Geminorum 

6 

4.62 

7.2 

20  51.5 

6  46.5 

-  8  57.5 

-1.2485 

05731 

0.0587 

-54 

-69 

16  Geminorum 

6 

+4.61 

-  7.1 

+20  33.8 

6  51.2 

-  8  53.0 

-0.9439 

05731 

-0.0589 

-20 

-70 

v  Geminorum 

44 

4.60 

7.1 

20  17.0 

7  17.9 

-  8  27.3 

-0.6755 

0.5729 

0.0598 

-  2 

-66 

B.  A.  C.  2432 

64 

4.24 

12.0 

18  29.7 

31    7  20.5 

-  9  15.* 

-0.7477 

05573 

0.1016 

-6 

-72 

Lalande  14620 

6 

4.15 

12.5 

17  19.4 

11  217 

-  5  22.0 

+0.0814 

05546 

0.1078 

+41 

-21 

/  Geminorum 

6 

4.12 

13.3 

17  56.3 

14  54.0 

-  1  56.7 

-0.9679 

05523 

0.1132 

-21 

-72 

1  Cancri 

6 

+3.97 

-14.2 

+16    6.0 

23    9.1 

+  6    2.0 

+0.0233 

05466 

-0.1244 

+38 

-27 

NOVEMBER. 

5  Cancri 

6 

+3.95 

-14.7 

+16  46.5 

1    1  16.6 

+  8    5.6 

-0.9709 

05453 

-0.1267 

-21 

-74 

Yarnall  3294 

64 

3.86 

14.5 

14  41.3 

4  27.0 

+11    9.6 

+0.8686 

05433 

0.1313 

+90 

+21 

29  Cancri 

6 

3.73 

16.0 

14  35.8 

14  24.8 

-  3  11.4 

-0.3971 

05375 

0.1430 

+15 

-54 

B.  A.  C.  2872 

64 

3.68 

16.1 

13  394 

16  56.9 

-  0  44J 

+0.2563 

0.5362 

0.1458 

+52 

-17 

A1  Cancri 

6 

3.61 

16.4 

13    5  9 

21  38.3 

+  3  48.6 

+0.1685 

05335 

0.1507 

+46 

-22 

A9  Cancri 

6 

+3.58 

-16.4 

+12  32.3 

23  306 

+  5  37  5 

+0.4960 

05325 

-0.1525 

+69 

-  4 

60  Cancri 

6 

3.52 

16.8 

12    4.3 

2    4     1.4 

+10    0.0 

+0.3068 

05300 

0.1569 

+55 

-15 
-41  | 

a  Cancri 

4 

+3.51 

-17.1 

+12  18.5 

5  18.4 

+11  14.6 

-0.1541 

05294  -0.1579  +28 
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ELEMENTS  FOR  THE  PREDICTION  OP  OCCULTATIONS. 

NOVEMBER. 

TBS  Stab'b 

At  Conjunction  in  B.  A. 

Limiting 
Parallels. 

Name. 

Mag. 
5 

Red'm 
188 

s  from 
3.0. 
Ad 

Apparent 
Decimation. 

Washington 
Mean  Tune. 

Hour  Angle 
H 

r 

*' 

y' 

N. 

8. 

o 

-12 

k  Cancri 

43*42 

-17.2 

+11     8.2 

d     h    m 
9  10     1.5 

h     m 
-  8  10.8 

+0.3710 

0.5268 

-0.1615 

0 

+59 

B.A.C.3122 

6^ 

3.44 

17.7 

12    2.3 

11     2.7 

-  7  11.4 

-0.7839 

0.5264 

0.1629 

-  7 

-78 

u  Leonis 

6 

3.29 

17.6 

9  33.9 

20  41.3 

+  2    9.9 

+0.3229 

0.5224 

0.1702 

+46 

-16 

3  Leonis 

6 

3.28 

17.3 

8  41.8 

20  43.3 

+  2  11.8 

+1 .2697 

0.5224 

0.1703 

+90 

+50 

k  Leonis 

6 

3.27 

18.0 

10  13.8 

22  30.2 

+  3  55.6 

-0.7180 

0.5217 

0.1715 

-  3 

-80 

B.  A.  C.  3336 

5 

+3.16 

-17.5 

+  7  14.9 

3    5  58.1 

+11  105 

+1.2644 

0.5189 

-0.1763 

+90 

+48 

14  Seztantis 

6 

3.03 

17.8 

6  10.9 

16  53.6 

r-  2  12.9 

+0.4852 

0.5157 

0.1819 

+68 

-  9 

16  Seztantis 

6 

3.02 

18.1 

6  44.6 

18  11.7 

-  0  57.0 

-0.3727 

0.5154 

0.1825 

+16 

-58 

19  Seztantis 

61 

2.98 

17.7 

5  11.5 

20    6.8 

+  0  54.8 

+0.9901 

0.5149 

0.1834 

+90 

+21 

Yarnall  4339 

61 

2.91 

17.7 

4  31.6 

4    3  26.6 

+  8    2.1 

+0.3721 

0.5133 

0.1662 

+59 

-16 

34  Seztantis 

6 

+2.81 

-17.9 

+  4  116 

12    9.0 

-  7  30.3 

-0.8907 

0.5120 

-0.1886 

-13 

-86 

36  Seztantis 

6 

2.80 

17.5 

3    6.2 

13  31.5 

-  6  10.0 

+0.0579 

0.5118 

0.1890 

+40 

-33 

B.  A.  C.  3726 

6 

2.76 

17.1 

1  38.8 

17  21.5 

-  2  265 

+0.9469 

0.5115 

0.1897 

+90 

+17 

55  Leonis 

6 

2.74 

17.1 

1  21.7 

19  14.1 

-  0  37.1 

+0.9074 

0.5114 

0.1900 

+90 

+15 

p*  Leonis 

6 

2.71 

167 

0  37.8 

23  32.0 

+  3  33.6 

+0.9003 

05112 

0.1905 

+90 

+14 

p*>  Leonis 

5 

+2.67 

-16.9 

+  0  34.1 

5    5    2.4 

+  6  54.8 

-0.0804 

0.5113 

-0.1909 

+32 

-41 

B.  A.  C.  3901 

6 

2.62 

16.3 

-  1     3.3 

12  42.7 

-  7  37.8 

+0.2546 

0.5116 

0.1910 

+51 

-23 

B.  A.  C.  3903 

61 

2.62 

16.5 

0  15.2 

12  47.6 

-  7  33.1 

-0.6514 

0.5116 

0.1910 

+  1 

-83 

B.  A.  C.  3909 

6 

2.61 

166 

0  12.2 

13  31.5 

-  6  50.3 

-0.8453 

0.5116 

0.1910 

-11 

-90 

B.  A.  C.  3955 

51 

2.58 

16.0 

1  47.3 

18  24.1 

-  2    5.9 

-0.0179 

0.5120 

0.1906 

+35 

-38 

r  Virginia 

5 

+2.43 

-13.5 

-  7  21.0 

7    2  58.7 

+  5  33.1 

+0.0639 

0.5189 

-0.1806 

+39 

-33 

B.  A.  G.  4259 

6 

2.43 

13.5 

7  23.2 

3    3.4 

+  5  37.7 

+0.0913 

0.51 90 

0.1806 

+40 

-32 

28  Virginia 

6 

2.41 

13.6 

6  51.3 

4  24.6 

+  6  56.6 

-0.7413 

0.5194 

0.1799 

-  6 

-90 

y  Virginia 

5 

2.41 

12.9 

8  54.1 

10  54.1 

-10  45.3 

+0.3639 

0.5217 

0.1763 

+56 

-17 

g  Virginia 

6 

2.39 

12.2 

10    6.7 

17  56.1 

-  3  55.6 

+0-4758 

0.5243 

0.1717 

+63 

-11 

50  Virginia 

6 

+2.38 

-12.2 

-  9  42.2 

18  53.9 

-  2  59.5 

-0.1412 

0.5255 

-0.1697 

+26 

-45 

58  Virginia 

6 

2.38 

11.9 

9  55.6 

22  52.2 

+  0  51.8 

-0.5671 

0.5263 

0.1682 

+  3 

-75 

a  Virginia 

1 

2.37 

11.6 

10  32.9 

8    2  49.4 

+  4  42.0 

-0.5415 

0.5263 

0.1682 

+  4 

-73 

i  Virginia 

51 

2.39 

11.2 

12    5.8 

3  35.7 

+  5  26.9 

+1.0354 

0.5282 

0.1645 

+78 

+24 

B.  A.  C.  4531 

6 

2.39 

10.8 

12  36.7 

7  38.0 

+  9  21.9 

+0.9450 

0.5301 

0.1609 

+78 

+18 

86  Virginia 

6 

+2.35 

-10.5 

-11  50.3 

NEW 

13  18.8 
MOON. 

-9    7.6 

-0.8058 

0.5326 

-0.1556 

-13 

-90 

/J1  Scorpii 

2 

2.54 

2.0 

19  28.9 

11    7  17.2 

+  6  42.7 

-0.0117 

0.5633 

0.0633 

+21 

-37 

u1  Scorpii 

41 

2.56 

1.9 

20  20.9 

7  53.1 

+  7  17.4 

+0.8833 

0.5635 

0.0621 

+70 

+16 

«*  Scorpii 

5 

+2.57 

-  1.9 

-20  33.0 

8    8.8 

+  7  32.6 

+1.0829 

0.5636 

-0.0617 

+70 

+32 

i/«  Scorpii 
ift  Ophmchi 

4 

2.55 

1.5 

19    9.2 

10  14.1 

+  9  33.5 

-0.5432 

0.5644 

0.0580 

-  9 

-75 

5 

2.58 

0.8 

19  45.6 

15  37.5 

-  9  14.2 

-0.1762 

0.5663 

0.0479 

+10 

-47 

o  Ophiuchi 

5 

2.62 

-  0.2 

21  12.8 

19    9.5 

-  5  49.6 

+1.2232 

0.5674 

0.0412 

+69 

+50 

B.  A.  C.  5567 

6 

2.62 

+  0.5 

20  10.7 

22  54.3 

-  2  12.7 

-0.0270 

0.5686 

0.0341 

♦17 

-38 

B.  A.  C.  5580 

61 

+2.61 

+  0.5 

-19  41.8 

23  29.9 

-  1  38.3 

-0.5610 

0.5687 

-0.0329 

-12 

-77 

B.  A.  C.  5663 

61 

2.64 

1.3 

20  12.9 

Id    4  33.5 

+  3  14.7 

-0.1478 

0.5701 

0.0230 

+  9 

-45 

B.  A.  C.  5700 

61 

2.64 

1.6 

19  21.1 

6  10.5 

+  4  48.3 

-1.1038 

0.5705 

0.0191 

-50 

-90 

Lalande  30971 

61 

2.66 

2.0 

20  13.1 

9    5.3 

+  7  36.9 

-0.2292 

0.5711 

0.0141 

+  4 

-51 

B.  A.  C.  5758 

6 

2.70 

2.0 

21  24.0 

10    7.5 

+  8  36.9 

+1.0224 

0.5713 

0.0121 

+69 

+27 

Yarnall  7137 

61 

+2.70 

+  2.7 

-20  49.8 

13  55.5 

-11  43.2 

+0.3775 

0.5720 

-0.0045 

+38 

-15 

f  Ophiuchi 

5 

2.73 

3.1 

20  59.0 

16  34.2 

-  9  10.1 

+0.5354 

0.5725 

+0.0009 

+49 

-  6 

B.  A.  C.  5866 

6 

274 

3.4 

21  19.7 

18  10.7 

-  7  37.1 

+0.9067 

0.5727 

0.0041 

+69 

+18 

B.  A.  C.  6081 

6 

2.81 

6.1 

20  19.6 

13    9  29.4 

+  7    8.8 

+0.1404 

0.5742 

0.0360 

+26 

-28 

B.A.C.6098 

6 

2.83 

6.3 

20  44.0 

10  368 

+  8  13.8 

+0.6110 

0.5742 

0.0372 

+59 

-  2 

fi  Sagittarii 

4 

+2.87 

+  7.0 

-21     5.2 

15  25.0 

-11     8.4 

+1 .1830 

0.5742 

+0.0468 

+69 

+43 

15  Sagittarii 

5 

2.86 

7.2 

20  45.6 

16    3.0 

-10  31.7 

+0.8688 

0.5742 

0.0482 

+70 

+15 

16  Sagittarii 
Lalande  33598 

6 

2.86 

7.2 

20  25.2 

16    3.6 

-10  31.1 

+0.5107 

0.5742 

0.0482 

+51 

-  8 

6 

2.82 

7.8 

18  50.3 

17  13.8 

-  9  23.5 

-1 .0995 

0.5741 

0.0504 

-46 

-90 

Yarnall  7764 

61 

2.83 

8.0 

18  54.5 

18  45.2 

-  7  55.4 

-0.9445 

0.5741 

0.0534 

-34 

h90 

21  Sagittarii 

5 

+2.89 

+  7.8 

-20  36.1 

20  25.8 

-  6  18.4 

+0.9296 

0.5741 

+0.0568 

+70 

+19 

B.  A.  C.  6287 

6 

+2.87 

+  8.6 

-18  48.0 

22  33.5 

-  4  15.2 

-0.8406 

0.5740 

+0.0610 

-26 

-90 
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ELEMENTS  FOE  THE  PREDICTION  OF  OCCULTATIONS. 


NOVEMBER. 


Thi  Stab's 


Name. 


B.A.C.6292 

B.A.C.6294 
B.  A.  C.  6309 
Yarnall  7918 
Yarn ai  I  7941 

Yarnall  7943 
Yarnall  8035 
Yarnall  8088 
Yarnall  8122 
B.A.C.6536 

d  Sagittarii 
p*  Sagittarii 
p*  Sagittarii 

B.  AC.  6658 
el  Sagittarii 

a*  Sagittarii 
B.  AC.  6746 

g  Sagittarii 
B.A.C.6992 

jj  Capricorni 

Yarnall  8844 
B.  A.  C.  7087 
B.  AC.  7221 
B.  A.  C.  7242 
v  Aquarii 

Yarnall  9283 

14  Aquarii 
17  Aquarii 
19  Aquarii 

£  Aquarii 

B.  A.  C.  7562 
c1  (Capricorni 
30  Aquarii 
B.A.C.7744 

44  Aquarii 

61  Aquarii 
k  Aquarii 
3  Piacium 

B.  A.  C.  8152 
k  PiBcium 

9  Piecium 

15  Piacium 

16  Piacium 
A  Piacium 

19  Piacium 

B.  A.  C.  8276 
22  Piacium 

45  Piacium 
51  Piacium 

6  Piacium 

B.A.C.286 

Yarnall  585 
Yarnall  592 
B.  A.  C.  454 
n  Piacium 

Yarnall  931 
19  Arietia 


Red'na  from 

Mag. 

1883.0. 

Aa 

A<5 

6 

+2?87 

+  8.7 

6 

2.86 

8.9 

6 

2.87 

9.0 

6 

2.92 

9.5 

64 

2.91 

9.9 

6 

+2.94 

+  9.6 

64 

2.96 

10.6 

6 

298 

11.0 

64 

2.99 

11.3 

6 

3.00 

1 13 

5 

+3.02 

+12.0 

4 

3.01 

12.6 

5* 

3.02 

12.5 

6 

3.05 

12.9 

6 

3.05 

14.2 

5 

+  3.06 

+14.4 

6 

3.05 

14.7 

5« 

3.10 

15.5 

64 

3.18 

17.1 

3 

3.18 

17.1 

64 

+3.17 

+17.8 

5 

3.22 

18.3 

64 

3.27 

19.6 

6 

3.27 

20.1 

44 

3.33 

20  i) 

64 

+3.33 

+21.9 

6 

3.33 

21.9 

64 

3.37 

22.2 

6 

3.39 

22.1 

44 

3.42 

23.3 

64 

+3.46 

+23.0 

54 

3.47 

23.0 

54 

3.53 

24.4 

6 

3.56 

25.3 

54 

3.59 

25.1 

54 

+3.62 

+25.5 

5 

S.68 

26.0 

6 

3.80 

27.7 

64 

3.91 

27.7 

44 

3.94 

27.9 

64 

+3.94 

+27.9 

64 

3.97 

27.9 

6 

3.99 

28.1 

5 

4.01 

27.9 

6 

4.04 

28.3 

64 

+4.05 

+27.8 

64 

4.07 

28.0 

6 

4.30 

28.0 

64 

4.c2 

27.9 

44 

4.42 

27.2 

64 

+4.50 

+26.8 

64 

4.55 

26.7 

64 

4.56 

26.6 

6 

4.70 

25.2 

6 

4.75 

25.1 

64 

+4.89 

+23.3 

6 

+4.98 

+22.6 

Apparent 
Declination. 


-18  58.8 
18  28.8 

18  27.0 

19  23.6 

18  28.9 


-19 
19 
19 
18 
19 

-19 
18 
18 
18 
16 

-16 
15 
15 
15 
15 

-13 
14 
12 
12 
11 


43.5 
182 
16.1 
54.9 
28.2 

9.5 

3.9 

31.3 

35.6 

33.5 

23.7 
44.5 

47.9 
9.1 
8.9 

46.2 
7.2 

58.5 

0.8 

50.6 


-  9  36.3 
9  42.1 

9  48.9 
10  14.6 

8  22.6 

-  9  34.3 

9  37.0 
7  5.1 
5  17.7 
5  58.1 


5 
4 

0 


25.6 
49.7 
26.4 
0  21.0 
0  37.0 


h  0 
0 
1 
1 
2 

Y  I 

2 

7 
6 
6 

h8 

9 

9 

10 

11 


28.9 
40.1 
27.3 
8.3 
50.4 

331 

16.9 

2.8 
18.7 
57.0 

11.7 
17.1 
6.5 
175 
32.7 


+12  54.8 
+14  43.9 


At  Conjunction  w  R.  A. 


Washington 
Mean  Time. 


<t     h 

13  23 
23 
23 

14  4 
5 


m 
2.9 
6.3 

51.1 
2.8 

20.9 


5  22.7 
10  23.7 
12  47.3 

14  32.5 

15  14 


20 

23 

1*    5 


19  5.6 

20  52.3 
55.9 
39.0 
11.9 


5  595 

6  26.7 
12  455 
22  48.9 
22  55.1 


16    0 

4 

12 
13 

20 

23 
23 

ir  2 

3 
9 


18.7 
46.0 
6.7 
11.8 
33.6 

22.8 
35.8 
34.1 
35.0 
13.8 


18 


12  26.6 
12  28.9 
20  44.1 

1  1.3 

2  59.1 


19 


6 
12 
22 

8 
10 

10 
14 
14 
17 
19 


8.9 
18.4 
37.1 
52.2 
23.6 

32.2 

12.6 

37.2 

85 

3.7 


20  7.9 

21  31.5 
20  12  20.1 

16  15.0 

22  17.3 


91 


12.8 
42.6 
57.1 
16  34.7 
18  50.4 


4 

6 
6 


29 


5  25.8 
9  43.4 


Hoar  Angle 
H 


+ 


h 
3 
3 
3 
1 


m 
46 
43 

0. 

2 


2  17.5 


+  2 

+  7 
+  9 
+11 
+11 


19.2 
9.5 

27.9 
9.3 

372 


-  8  27.3 

-  6  44.4 

-  6  40.9 
r  4  37 
+  1  17.5 

+  2  3.1 

+  2  29.6 

+  8  35.0 

-  5  42.8 

-  5  36.8 


+ 
+ 
+ 


4 

0 

7 
8 
8 


162 
1.7 
7.1 
9.9 

43.6 


-  6  0.2 

-  5  47.7 

-  2  55.5 

-  1  56.7 
+  3  30.5 


+ 
+ 


6 
6 
9 
5 
3 


36.6 

38.8 
23.0 
14.5 
20.9 


-  0  17.5 
+  5  39.3 

-  8  23.2 
+  1  30  7 
+  2  59.0 

+  3  7.2 

+  6  40.0 

+  7  3.7 

+  9  29.5 

+11  21.0 

-11  37.0 
-10  16.4 
+  4  0.9 
+  6  49.5 
-10  235 


+ 
+ 


4 

2 
2 

7 
9 


40.6 
16.3 
25 
145 
24.9 


-  4  23.3 

-  0  15.4 


-0.6209 
-1.1437 
-1.1272 
+0.1472 
-0.7132 

+0.5929 
+05464 
+0.7152 
+0.5023 
+1.1280 

+1.1910 
+0.2276 
+0.7131 
+1.0897 
-0.421 1 

-0.4974 
-1.1225 
-0.2721 
+0.4448 
+0.4562 

-0.7634 
+0.2719 
+0.2592 
-0.5513 
+0.5234 

-1.2753 
-1.1382 
-0.4881 
+0.1345 
-0.7323 

+1.0937 
+1.1471 
+0.1633 

-0.8068 
+0.2707 

+0.3579 
+1.0068 
-1.2871 
+0.7750 
+0.1212 

+0.2875 
+0.8716 
+0.1681 
+1.0139 
-05917 

+15255 
+0.7834 
-0.9350 
+0.3894 
+1.1495 

+1.0532 
+0.4367 
+0.6592 
+1.2486 
+0.3912 

+0.8066 
,  -0.3349 


0.5740 
0.5740 
0.5739 
0.6739 
0.5736 

0.5736 
0.5731 
0.5729 
0.5727 
0.5727 

0.5722 
0.5719 
0.5719 
0.5715 
0.5704 

0.5704 
0.5703 
0.5691 
0.5673 
0.5673 

0.5670 
0.5661 
0.5647 
0.5647 
0.5632 

05628 
0.5628 
0.5624 
05622 
05616 

05613 
0.5613 
0.5609 
0.5607 

0.5607 

0.5609 
0.5609 
0.5618 
05633 

05637 

0.5637 
05645 
0.5646 
0.5651 
05655 

05658 
05661 
05705 
05715 
05740 

0.5762 
0.5772 
05773 
0.5812 
0.5821 

05863 
0.5873 


+0.0620 
0.0621 
0.0635 
0.0718 
0.0742 

+00742 
0.0838 
0.0882 
0.0917 
0.0924 

+0.0997 
0.1030 
0.1031 
0.1080 
0.1181 

+0.1190 
0.1197 
0.1300 
0.1456 
0.1457 

+0.1476 
0.1540 
0.1638 
0.1652 
0.1741 

+0.1772 
0.1774 
0.1806 
0.1817 
0.1872 

+0.1901 
0.1901 
0.1959 
0.1995 
0.2008 

+0.2026 
0.2056 
0.2092 
0.2104 
05105 

+05104 
05102 
05102 
0.2098 
0.2095 

+0.2093 
0.2090 
05029 
0.2012 
0.1964 

+0.1914 
0.1890 
0.1887 
0.1783 
0.1754 

+0.1610 
+0.1546 


Limiting 


N. 


-14 
-50 


-83 

-90 


-48  -90 


+30 
-17 

+60 


-28 
-90 

-  3 


+57-6 
+71  +4 
+55  -  8 
+71    +35 


+71 
+38 
+72 
+72 
+  4 

0 
-42 
+13 
+56 
+57 

-13 
+46 
+46   -22 
+  2J-74 

+66-8 


+42 
-24 
+  4 
+31 
-64  ; 

-TO1 

-90 

-53 

-12 

-11 

-90 
-21 


-52 
-36 
+  7 
+41 
-6 

+81 
+81 
+44 
-  9 
+51 

+57 
+85 
-48 
+73 
+43 

+54 
+90 
+46 
+90 
+21 

+90 
+90 
-17 
+60 
+90 

+90 
+64 
+85 
+90 
+61 

+90 
+18 


-90 
-90 
-68 
-29 
-90 

+28 
+33 
-28 
-90 
-22 

-17 
+21 

-90 
+  6 
-30 

-21 
+12 
-27 
+22 
-54 

+40 
+  7 
-83 
-14 
+35 

+28 
-10 
+  2 
+49 
-11 

+14 

-49 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

NOVEMBER. 

The  Stab's 

At  Conjunction  in  R.  A. 

Limiting 
Parallels. 

Kama. 

Mag. 

Red'ni 
188 

Aa 

i  from 
3.0. 

A* 

Apparent 
Declination. 

Washington 
Mean  Tune. 

Hour  Angle 
H 

¥ 

9f 

y 

N. 

o 

490 

S. 

o 

+36 

29  Arietis 

6* 

45*07 

42a5 

414  3l'.0 

d     b      m 
2d  17  51 .2 

h     m 
4  7  34.0 

+1 .0839 

0.5907 

40.1412 

ir  Arietis 

6 

5.19 

19.1 

16  58.7 

99    0  28-4 

-10    4.1 

-0.4861 

0.5927 

0.1295 

4  9 

-57 

p*  Arietie 
p3  Arietis 

6 

5.22 

18.5 

17  51.5 

3    5.7 

-  7  32.8 

-1.0356 

0.5934 

0.1247 

-27 

-72 

6 

5.23 

18.5 

17  33.4 

3  20.2 

-  7  18.9 

-0.7033 

0.5935 

0.1243 

-  3 

-72 

63  Arietis 

6 

5.27 

17.1 

17  25.7 

7  46.9 

-  3    2.5 

-0.0416 

0.5946 

0.1158 

434 

-28 

54  Arietis  - 

6& 

45.30 

417.1 

+18  20.8 

8    8.2 

-  2  42.0 

-0.9226 

0.5947 

40.1151 

-16 

-72 

B  A.  C.  1096 

64 

5.36 

140 

17  268 

18  28.4 

4  7  14.2 

41.0641 

0.5968 

0.0940 

490 

+40 

13  Tauri 

64 

5.42 

13.1 

19  19.5 

21  42.9 

+10  21.0 

-05356 

0.5973 

0.0872 

46 

-57 

B.  A.  C.  1242 

64 

5.48 

10.9 

19  52.2 

94,    5  11.6 

-  6  27.6 

-0.4957 

0.5979 

0.0710 

4  9 

-52 

A*  Tauri 

6 

5.51 

10.4 

20  41.5 

6  49.9 

-  4  53.1 

-1.2145 

0.5979 

0.0675 

-47 

-70 

ul  Tauri 

6 

+5.46 

4  9.7 

419  17.9 

8  24.3 

-  3  22.5 

40.2991 

0.5979 

40.0640 

455 

-  5 

o»  Tauri 

54 

5.51 

8.8 

20  17.4 

11  87.1 

-  0  17.1 

-0.5105 

0.5979 

0.0568 

4  8 

-52 

53  Tauri 

6 

5.54 

8.5 

20  51.5 

12  28.2 

4  0  319 

+1 .0399 

0.5979 

0.0649 

-28 

-69 

B.  A.  C.  1361 

64 

5.47 

7.7 

18  46.3 

14  42.1 

4  2  40.6 

-1.1937 

0.5978 

0.0499 

490 

456 

e  Tauri 

34 

5.47 

7.1 

18  55.2 

16    9.7 

4  4    4.8 

+1.1158 

0.5978 

0.0466 

490 

449 

i  Tauri 

5 

45.56 

4  2.6 

421  25.2 

90    5  64.8 

-  6  42.2 

-1.0065 

0.5950 

40.0155 

-26 

-69 

B.  A.  C.  1563 

64 

5.49 

2.3 

19  38.6 

6  46.1 

-  5  53.3 

40.8266 

0.5948 

0.0132 

490 

430 

I  Tauri 

54 

5.51 

2.1 

20  15.7 

7  50.3 

-  4  51.3 

40.2044 

0.5945 

0.0112 

449 

-  6 

105  Tauri 

6 

5.56 

2.0 

21  32.9 

7  61.4 

-  4  50.2 

-1.1115 

0.5945 

40.011 1 

-35 

-69 

B.  A.  C.  1651 

64 

5.49 

4  0.2 

19  41.5 

13    9.3 

4  0  15.6 

40.8172 

0.5929 

-0.0008 

490 

430 

B.  A.  C.  1733 

64 

45.49 

-  1.4 

420  23.2 

18  17.9 

4  5  12.3 

40.0712 

0.5911 

-0.6122 

441 

-12 

C  Tauri 

34 

5.52 

2.0 

21     4.1 

19  55.0 

4  6  45.7 

-0.6536 

0.5905 

0.0157 

-  1 

-61 

B.  A.  C.  1835 

64 

5.49 

3.3 

20  49.5 

9«    0  19.0 

+10  59.8 

-0.4942 

0.5886 

0.0254 

4  8 

-48 

B.  A.C.  1867 

64 

5.46 

4.0 

20  161 

2  21.9 

-1 1     2.0 

40.0233 

0.5877 

0.0297 

438 

-17 

Xx  Orionis 

44 

5.45 

4.1 

20  15.1 

2  48.9 

-10  36.0 

40.0273 

0-5875 

0.0307 

438 

-16 

r8  Orionis 

6 

45.43 

-  4.1 

+19  43.5 

3    2.9 

-10  22.5 

40.5654 

0.5874 

-0.0312 

477 

+13 

X3  Orionis 

5 

5.41 

5.2 

19  41.4 

6  34.3 

-  6  59.1 

40.4800 

0.5857 

0.0386 

469 

47 

XA  Orionis 

5 

5.43 

5.3 

20    8.3 

6  45.3 

-  6  48.4 

40.0081 

0.5856 

0.0390 

437 

-18 

68  Orionis 

6 

6.39 

6.3 

19  488 

10    8.3 

-  3  33.0 

40.2010 

0.6838 

0.0460 

449 

-  8 

71  Orionis 

54 

5.37 

6.6 

19  116 

11  20.3 

-  2  23.7 

40.7894 

0.5832 

0.0485 

490 

424 

15  Genii norum 

6 

45.39 

-  8.5 

+20  51.5 

16  44.5 

4  2  48.6 

-1.2354 

0.5801 

-0.0594 

-51 

-69 

16  Geminorum 

6 

5.38 

8.4 

20  338 

16  49.1 

4  2  53.0 

-0.9333 

0.5800 

0.0594 

-21 

-70 

v  Geminorum 

44 

5.36 

8.5 

20  17.0 

17  15.3 

4  3  18.3 

-0.6666 

0.6798 

0.0604 

-  2 

-65 

B.  A.  C.  2432 

64 

5.06 

14.6 

18  29.6 

27  J  6  48.0 

4  2    0.5 

-0.7328 

0.5646 

0.1027 

-  5 

-72 

Lalande  14620 

6 

4.98 

15.4 

17  19.4 

20  43.9 

4  5  48.2 

40.0898 

0.5619 

0.1089 

442 

-21 

/  Geminorum 

6 

44.97 

-16.3 

417  562 

98    0  11.5 

4  9    8.8 

-0.9491 

0.5596 

-0.1142 

-19 

-72 

1  Canori 

6 

4.82 

17.6 

16    6.0 

8  15.7 

-  7    3.4 

40.0349 

0.5540 

0.1259 

439 

-26 

5  Cancri 

6 

4.81 

18.1 

16  46.5 

10  20.5 

-  5    2.8 

-0.9502 

0.5526 

0.1286 

-19 

-74 

Yarnall  3294 

64 

4.71 

18  2 

14  412 

13  26.7 

-  2    2.6 

40.8740 

0.5505 

0.1326 

490 

4ll 

29  Cancri 

6 

4.61 

19.9 

14  35.7 

23  11.9 

4  7  23.6 

-0.3783 

0.5439 

0.1445 

+16 

-52 

B.  A.C. 2872 

64 

+4.55 

-20.0 

413  39.3 

90    1  40.9 

4  9  48.0 

40.2817 

0.5423 

-0.1473 

454 

-15 

A1  Caneri 

6 

4.48 

20.5 

13    5.8 

6  16.5 

-  9  45.3 

40.1841 

0.5394 

0.1522 

448 

-21 

A8  Caneri 

6 

4.45 

20.6 

12  32.2 

8    6.6 

-  7  58.6 

+0.6091 

05383 

0.1540 

470 

-  3 

60  Caneri 

6 

4.38 

211.2 

12    4.2 

12  32.2 

-  3  41.4 

40.3229 

0.5356 

0.1583 

455 

-14 

a  Cancri 

4 

4.38 

21.4 

12  18.5 

13  47.8 

-  2  28.1 

-0.1345 

0.5349 

0.1594 

429 

-40 

x  Caneri 

5 

44.30 

-21.6 

+1 1     8.2 

18  25.8 

4  2    1.4 

40.3877 

0-5323 

-0.1636 

461 

-11 

B.  A.C. 3122 

64 

4.31 

22.0 

12    2.3 

19  26.9 

4  3    0.5 

-0.7582 

0.5318 

0.1644 

-6 

-73 

u  Leon  is 

6 

4.15 

22.2 

9  33.8 

30    4  54.0 

-11  48:6 

40.3422 

0.5268 

0.1715 

457 

-15 

3  Leonis 

6 

4.14 

22.0 

8  41.8 

4  56.8 

-11  46.8 

41.2829 

0.6268 

0.1715 

490 

452 

k  Leonis 

6 

4.13 

22.6 

10  13.7 

6  41.9 

-10    4.9 

-0.6885 

0.5260 

0.1727 

-  1 

-79 

B.  A.  C.  3336 

5 

44.01 

-22.2 

4  7  14.8 

14    3.6 

-  2  56.2 

+1 .2800 

0.5226 

-0.1773 

490 

450 

Di 

MEMBER. 

14  Sextantis 

6 

+3  87 

-22.7 

4  6  10.8 

1    0  50.7 

4  7  32.0 

+0.5093 

0.5184 

-0.1827 

470 

-  8 

16  Sextantis 

6 

3.87 

23.0 

6  44.5 

2    8.2 

4  8  47.3 

-0.3441 

0.5179 

0.1833 

+18 

-56 

19  Sextantis 

64 

43.83  -22.5 

4  5  11.5 

4    2.1    +10  37.9  +1.0118 

0.5173 

-0.1841   490  +23 

AAA 


OCCULTATIONS,  1882. 


ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

DECEMBER. 

The  Stab's 

At  Conjunction  in  R.  A.                     IPanJuvSa. 

Name. 

Mag. 

64 

Red'm 
188 

i  from 
3.0. 

Ai 

Apparent 
Decflnation. 

Washington 
Mean  Tune. 

Hour  Angle 
H 

Y 

*' 

* 

N. 

a 

1 

o 

-14 

Yarnall  4339 

+376 

n 

-22.7 

o       / 

+  4  31.5 

d     h     m 
1  11   17.9 

h     m 
-  6  18.8 

+0.3982 

0.5151 

-0.1866 

+61 

34  Sextantis 

6 

3.67 

23.0 

4  11.6 

19  56.3 

+  2    4.8 

-0.8572 

0.5131 

0.1889 

-11-86 

36  Sextantis 

6 

3.66 

22.6 

3    61 

21  18.3 

+  3  24.5 

+0.0873 

0.5128 

0.1892 

+42  -31 

B.  A.  C.  3796 

6 

3.61 

22.2 

1  38.7 

2    1    6.9 

+  7    6.6 

+0.9743 

0.5122 

0.1898 

+90 '  +19 

55  Leonis 

6 

3.59 

22.1 

1  216 

2  59.1 

+  8  55.6 

+0.9345 

0.5119 

0.1901 

+90 

+16  J 

p2  Leonis 

6 

+3.55 

-21.8 

+  0  37.7 

7  15.8 

-10  54.9 

+0.9286 

05114 

-0.1904 

+90 

+16' 

v6  Leonis 

5 

3.50 

21.9 

+  0  34.0 

12  45.2 

-  5  34.8 

-0.0485 

0.5110 

0.1907 

+34 

-39: 

B.  A.  C.  3901 

6 

3.42 

21.2 

-  1     3.4 

20  24  7 

+  1  51.9 

+0.2859 

0.5109 

0.1906 

+53-21 

B.  A.  C  3903 

64 

3  42 

21.5 

0  15.2 

20  29.6 

+  1  566 

-0.6179 

0.5109 

0.1906 

+  3 

-79; 

B.A.C.3909 

6 

3.40 

21.5 

0  12.3 

21  13.4 

+  2  39.2 

-0.8112 

0.5109 

0.1906 

-  8 

-90 

B.  A.  G.  3955 

54 

+3.37 

-20.9 

-  1  47.4 

3    2    5.8 

+  7  23.5 

+0.0148 

0.5110 

-0.1901 

+37 

-36' 

X  Virginis 

5 

3.15 

17.6 

7  21.0 

4  10  44.6 

-  8  53.2 

+0.0948 

0.5167 

0.1800 

+40 

-31 ; 

B.A.C.4259 

6 

3.15 

17.6 

7  23.3 

10  49.2 

-  8  48.8 

+0.1225 

0.5168 

0.1800 

+42 

-30 

28  Virginis 

6 

3.13 

17.7 

6  51.4 

12  10.6 

-  7  29.7 

-0.7091 

0.5172 

0.1793 

-  4 

-901 

f  Virginis 

5 

3.11 

16.6 

8  54.2 

18  416 

-  1  10.0 

+0.3940 

0.5193 

0.1757 

+58 

-15 

g  Virginis 
50  Virginis 

6 

+3.08 

-15.6 

-10    6.8 

6    1  45.1 

+  5  41.1 

+0.5046 

0.5219 

-0.1712 

+65 

-  oi 

6 

3.06 

15.6 

9  42.2 

2  43.2 

+  6  37.6 

-0.1126 

0.5223 

0.1705 

+28 

-43 

68  Virginis 

6 

3.05 

15.2 

9  55.7 

6  424 

+10  29.7 

-0.5391 

0.5239 

0.1676 

+  4 

-72  i 

a  Virginis 

1 

3.03 

14.8 

10  33.0 

10  40.4 

-  9  39.3 

-0.5141 

0.5256 

0.1646 

+  5 

-70 

i  Virginis 

54 

3.05 

14.1 

12    5.8 

11  26.8 

-  6  54.3 

+1.0610 

0.5260 

0.1640 

+78 

+26* 

B.A.C.4531 

6 

+3.03 

-13.6 

-12  36.8 

15  99.8 

-  4  58.6 

+0.9692 

0.5278 

-0.1606 

+78 

+20. 

86  Virginis 

6 

2.96 

13.2 

11  50.3 

21  11.6 

+  0  32.9 

-0.7809 

0.5305 

0.1556 

-12 

-90 

B.A.C.4679 

64 

9.99 

11-5 

14  24.4 

6    6  24.1 

+  9  28.6 

+06419 

0.5354 

0.1463 

+72 

-  1 

a1  Libra 

6 

2.88 

8.5 

15  30.5 

7    4  45.8 

+  7    7.8 

-1 .1353 

0.5477 

0.1190 

-42 

-90 

a8  Libra  - 

24 

9.88 

8.5 

15  33.2 

4  51.4 

+  7  13.2 

-1.0980 

0.5478 

0.1188 

-39 

-90 

B.A.C.4896 

6 

+2.91 

-  8.1 

-17  18.1 

5    9.3 

+  7  30.4 

+0.7543 

0.5479 

-0.1184 

+73 

+  6 

96  Libra 

64 

2.87 

6.6 

17  19.7 

15  54.6 

-  6    5.3 

-0.3991 

0.5540 

0.1028 

+  4 

-62 

28  Libra 

6 

2.87 

6.0 

17  43.9 

18  49.7 

-  3  16.3 

-0.2577 

0.5556 

0.0983 

+11 

-52 

B.  A.  C.  5109 

64 

2.90 

4.9 

19  16.1 

8    0  10.2 

+  1  53.8 

+0.8962 

0.5585 

0.0897 

+71 

+16 

41  Libra 

6 

2.87 

4.6 

18  54.8 

3    2.1 

+  4  39.8 

+0.2631 

0.5601 

0.0850 

+38 

-22| 

* 

k  Libra 

5 

+2.88 

-  4.3 

-19  17.8 

4  24.7 

+  5  59.7 

+0.5623 

0.5608 

-0.0827 

+59 

-  5 

X  Libra 

6 

2.88 

3.4 

19  48.9 

9  318 

+10  56.3 

+0.7134 

0.5635 

0.0739 

+70 

+  4i 

/?*  Scorpii 

9 

2.86 

26 

19  28.9 

14  56.4 

+  7  50.3 

-0.0166 

0.5661 

0.0643 

+20 

-38 1 

/?•  Scorpii 

54 

2.86 

2.6 

19  28.7 

14  565 

-  7  50.2 

-0.0199 

0.5661 

0.0643 

+20 

-38, 

B.A.C.5333 

64 

2.86 

9.6 

19  21.5 
NEW 

15    4.9 
MOON. 

-  7  42.1 

-0.1578 

0.5662 

0.0640 

+13 

-46 

Yarnall  7916 

6 

+2.87 

+  9.5 

-19  23.6 

11  10  315 

+  9  18.5 

+0.0954 

0.5810 

+0.0717 

+97 

-31 

Yarnall  7941 

«4 

2.84 

9.8 

18  28.9 

11  481 

+10  32.3 

-0.7590 

0.5807 

0.0743 

-90 

-90 1 

Yarnall  7949 

6 

2.86 

9.6 

19  43.5 

11  49.9 

+10  34.0 

+0.5367 

0.5807 

0.0762 

+56 

-  61 

Yarnall  8035 

64 

+2.87 

+10.5 

-19  18.2 

16  446 

-  8  42.1 

+0.4872 

0.5803 

+0.0840 

+53 

1 

-  9J 

Yarnall  8088 

6 

2.87 

10.6 

19  16.1 

19    5.2 

-6  26.6 

+0.6529 

0.5800 

0.0884 

+66 

+  l' 

Yarnall  8129 

64 

2.87 

11.1 

18  54.9 

20  48.2 

-  4  47  4 

+0.4404 

0.5797 

0.0919 

+50 

-12 

B.A.C.6536 

6 

2.88 

11.1 

19  28.3 

21  166 

-  4  20.1 

+1.0610 

0.5797 

0.0928 

+71    +291 

d  Sagittarii 

5 

2.86 

11.9 

19    9.5 

19    1  15.8 

-  0  29.6 

+1.1202 

0.5790 

0.1004 

+71 

431 1 

p1  Sagittarii 

4 

+2.86 

+12.3 

-18    3.9 

3    04 

+  1  11.1 

+0.1651 

0.5787 

+0.1036 

+34 

-271 

p*  Sagittarii 

54 

2.87 

12.2 

18  31.3 

3    3.9 

+  1  14.5 

+0.6451 

05787 

0.1037 

+67 

°l 

B.  A.  C.  6658 

6 

2.89 

12.6 

18  35.6 

5  43.8 

+  3  48.6 

+1.0000 

0.5782 

0.1086 

+72 

+94! 

a1  Sagittarii 

6 

2.87 

13.8 

16  33.5 

11  102 

+  9    3.2 

-0.4857 

0.6771 

0.1183 

0 

-69 

a*  Sagittarii 

5 

2.88 

13.9 

16  23.7 

11  567 

+  9  48.0 

-0.5624 

0.5769 

0.1196 

-  4 

-76 

B.  A.  C.  6746 

6 

+2.87 

+14.1 

-15  44.5 

12  23.7 

+10  14.0 

-1.1833 

0.5768 

+0.1202 

-48 

-90; 

g  Sagittarii 

54 

2.91 

14.9 

15  47.9 

18  35.5 

-  7  47.6 

-0.3436 1  0b753 

0.1308 

+  9 

-58: 

B.A.C.6999 

64 

2.95 

16.4 

15    9.1 

IS    4  28.8 

+  1  44.5 

+0.3624  0.5726 

0.1465 

+51 

-171 

B  Capricorni 

3 

2.95 

164 

15    8.9 

4  34.9 

+  1  50.4 

+0.3738 

0.5726 

0.1466 

+51 

-16 

Yarnall  8844 

64 

2.95 

169 

13  46.2 

5  57.3 

+  3    9.8 

-0.8403 

0.5722 

0.1487 

-17 

-90 

B.  A.  €.7087 

5 

+2.97 

+17.3 

-14    7.3 

10  20.6 

+  7  23.7 

+0.1867 

0.5710 

+0.1550 

+41 

-26 

B.  AC.  7221 

64 

+3.00 

+18.5 

-12  58.5 

17  35.6 

-  9  366 

+0.1702  0.5690 

+0.1645 

+41 

-27j 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

DECEMBER. 

Tui  Stab's 

At  Conjunction  in  R.  A. 

Limiting 
Parallels. 

Name. 

Mag. 

6 

44 
6 

64 

6 

Bed'ni 

188 

i  from 
2.0. 
*6 

Apparent 
Declination. 

Washington 
Mean  Tune. 

HourAngfe 
H 

r 

d 

V1 

N. 

S. 

o 
-83 

-13 

-90 

-76 

-34 

B.  A.  C.  7242 

v  Aquarii 
14  Aquarii 
]7  Aquarii 
19  Aquarii 

♦2*99 
3.04 
3.03 
3.07 
3.08 

+18.9 
19.7 
20.4 
20.7 
20.6 

-1$    0.8 

11  50.6 

9  42.1 

9  48.9 

10  14.7 

d     h      m 

13  18  40.0 

14  1  57.2 
4  57.9 

7  54.9 

8  55.3 

h     m 

-  8  34.5 

-  1  32.6 
+  1  21.8 
+  4  12.5 
+  5  10.9 

-0.6377 
+0.4290 
-1 .2303 
-0.5829 
+0.0380 

0.5688 
0.5668 
0.5660 
0.5658 
0.5650 

+0.1659 
0.1746 
0.1779 
0.1810 
0.1821 

o 

-  3 
+59 
-45 
+  2 
+36 

f  Aquarii 

B.  A.  C. 7562 
cf  Capricorni 
30  Aquarii 

B.A.C.7744 

44 

64 
54 
54 

6 

+3.11 
3.16 
3.16 
3.21 
3.24 

+216 
21.6 
21.6 

22.8 
23.7 

-  8  22.6 
9  34.3 
9  37.1 
7    5.2 
5  17.7 

14  32.3 

17  44.4 

17  467 

15    2    1.4 

6  18.9 

+10  36.2 
-10  18.3 
-10  161 
-  2  18.3 
+  1  50.4 

-0.8307 
+0.9931 
+1 .0466 
+0.0603 
-0.9131 

0.5635 
0.5627 
0.5627 
0.5611 
0.5604 

+0.1874 
0.1901 
0.1901 
0.1965 
01992 

-12 
+81 
+81 
+39 
-16 

-90 
+21 
+25 
-33 
-90 

44  Aquarii 
51   Aquarii 

k  Aquarii 
B.A.C.8J52 

k  Piscium 

54 
54 

5 

64 

44 

+3.26 
3.29 
3.35 
3.59 
3.62 

+23.3 
23.7 
24.2 
25.6 
25.9 

-  5  58.2 
5  25.6 
4  49.8 

-  0  21.1 
+  0  37.0 

8  17.1 

11  27.5 

17  39.3 

16  14  27.6 

16    0.6 

+  3  44.5 
+  6  48.4 
-11  12.5 
+  8  53.4 
+10  23.3 

+0.1661 
+0.2528 
+0.9057 
+0.6719 
+0.0138 

0.5601 
0.5597 
0.5592 
0.5586 
0.5586 

+0.2003 
0.2020 
0.2048 
0.2086 
0.2086 

+45 
+51 
+85 
+85 
+37 

-27 
-23 
+14 

0 
-36 

9  Piscium 
15  Piscium 
J 6  Piscium 

X  Piscium 
19  Piscium 

64 

64 

6 
5 
6 

+3.62 
3.65 
3.67 
3.70 
3.73 

+25.9 
25.9 
261 
26.0 
26.5 

+  0  28.9 

0  40.1 

1  27.2 

1  8.3 

2  50.4 

16    9.3 

19  53.6 

20  18.7 
22  52.5 

IT    0  50.3 

+10  31.6 

-  9  51.7 

-  9  27.4 

-  6  58.9 

-  5    5.0 

+0.1811 
+0.7705 
+0.061 1 
+0.9147 
-0.4023 

0.5587 
0.5590 
0.5590 
0.5593 
0.5595 

+0.2086 
0.2082 
0.2082 
0.2078 
0.2074 

+47 
+90 
+40 
+90 
+15 

-27 
+  6 
-33 
+15 
-61 

B.  A.  C.  8276 

22  Piscium 

45  Piscium 

51   Piscium 

6  Piscium 

64 
64 

6 

64 

44 

+3.74 
3.76 
4.02 
4.05 
4.17 

+25.9 
26.2 
268 
262 
25.6 

+  1  34.1 
2  169 

7    2.8 
b  186 
6  57.0 

1  55.8 

3  21.2 

18  30.9 

21  30.4 

18    4  44.5 

-  4     1.7 

-  2  39.3 
+11  59.2 

-  9    7.5 

-  2    8.5 

+1.1122 

+0.6837 
-1 .0493 
+0.2923 
+1.0654 

0.5596 
0.5598 
0.5624 
0.5631 
0.5651 

+0.2072 
0.2069 
0.2004 
0.1987 
0.1937 

+90 
+87 
-25 
+54 
+90 

+30 

+  1 

-83 
-19 
+28 

B.  A.  C.  286 
Yarnaii  585 
Yamnll  592 
B.  A.C.454 

n  Piscium 

64 

64 
64 
6 

6 

+4.28 
4.34 
4.34 
4.50 
4.57 

+25.3 
25.3 
25.2 
24.1 
24.1 

+  8  116 
9  17.1 
9    6.5 

10  17.2 

11  32.7 

10  50.6 
13  24.7 
13  39.7 
23  35.5 
It    1  55.4 

+  3  44.* 

+  6  13.4 
+  6  28.0 

-  7  57.3 

-  5  42.4 

+0.9718 
+0.3482 
+0.5738 
+1.1787 
+0.3111 

0.5669 
0.5678 
0.5679 
0.5712 
0.5721 

+0.1886 
0.1863 
0.1861 
0.1757 
0.1729 

+90 
+58 
+75 
+90 
+55 

+21 
-15 
-  3 
+40 
-15 

Yarnaii  931 
19  Arietis 
29  Arietis 

ir  Arietis 

p*  Arietis 

64 
6 

64 

6 
6 

+4.76 
4.87 
4.99 
5.15 
520 

+22.4 
21.9 
20.1 

18.8 
18.3 

+12  54.8 
14  43  9 
14  31.0 

16  58.7 

17  15.4 

12  51.3 

17  17.2 

«•    ]  40.6 

8  30.3 

11  12.4 

+  4  49.9 
+  9    6.1 

-  6  48.9 

-  0  14.4 
+  2  21.7 

+0.7406 
-0.4137 
+1 .0330 
-0.5527 
-1.1074 

0.5759 
0.5774 
0.5805 
0.5830 
0.5838 

+0.1589 
0.1527 
0.1397 
0.1284 
0.1237 

+90 
+14 
+90 
+  6 
-23 

+10 
-55 
+32 
-62 
-73 

jp  Arietis 

53  Arietis 

54  Arietis 

B.  AC.  1006 
13  Tauri 

6 

6 

64 

64 

64 

+5.22 
5.28 
5.30 
5.41 
5.51 

+18.3 
16.9 
17.0 
13.8 
131 

+17  33.4 

17  25.7 

18  20.8 
17  26.8 

19  19.5 

11  27.4 

16    2.1 

16  23.9 

91    3     18 

6  21.4 

+  2  36.1 
+  7    0.6 
+  7  21.5 
*  6  24.6 
-  3  12.5 

-0.7702 
-0.0947 
-0.9870 
+1.0363 
-0.5790 

0.5839 
0.5855 

0.5856 
0.5883 
0.5891 

+0.1231 
0.1149 
0.1141 
0.0937 
0.0871 

-  7 
+31 
-22 
+90 
+  4 

-73 
-31 
-72 
+37 
-60 

B.  A.  C.  1242 

A'Touri 

u1  Tauri 

w*  Tauri 

53  Tauri 

64 

6 
6 

54 
6 

+5.61 
5.66 
5.62 
5.69 
5  73 

+10.8 

10.5 

9.6 

8.7 
8.6 

+19  52.2 
20  41.5 

19  17.9 

20  17.4 
20  51.5 

14  1.5 

15  421 

17  18.7 

20  35.9 

21  28.1 

+  4  10.1 
+  5  46.9 
+  7  19.8 
+10  29.5 
+11  19.7 

-0.5296 
-1.2543 
+0.2775 
-0-5367 
-1.0705 

0.5905 
0.5907 
0.5909 
0.5<)13 
0.5914 

+0.0713 
0.0679 
0.0644 
0.0574 
0.0556 

+  7 
-55 
+54 
+  6 
-31 

-55 
-70 
-  6 
-55 
-69 

B.A.C.1361 

9  Tauri 
i  Tauri 

B.  A.  C.  1563 
I  Tauri 

64 
34 

5 

64 

54 

+5.66 
5-68 

5.88 
5.82 
5.84 

+  7.6 
7.0 
25 
2.0 
1.7 

+18  463 

18  55.2 
21  25.2 

19  38.6 

20  15.7 

23  44.9 
99    1   14.2 

15  13.9 

16  161 

17  11.2 

-10  28.8 
-  9    2.8 
+  4  24.9 
+  5  24.7 
+  6  17.8 

+1.1885 
+1.1115 
-1.0125 
+0.8362 
+0.2099 

0.5914 
0.5914 
0.5908 
0.5907 
0.5905 

+0.0506 
0.0473 
0.0167 
0.0142 
0.0122 

+90 
+90 
-26 
+90 
+50 

+55 
+48 
-69 
+31 
-  5 

105  Tauri 

B.A.C.1651 
B.A.C.1733 
C  Tauri 
B.A.C.  1835 

6 

64 
64 

34 

64 

+5.89 
5.84 
5.89 
5.91 
5.91 

+  1.8 

-  0.2 

2.0 

2.6 

4.0 

+21  32.9 

19  41.5 

20  23.2 

21  4.1 
20  49.5 

17  123 

22  34.4 

93    3  46.4 

5  24.5 

9  50.8 

+  6  18.8 
+11  28.7 

-  7  31.1 

-  5  56.8 

-  1  40.4 

-1.1153 
+0.8341 
+0.0892 
-0.6374 
-0.4711 

0.5905 
0.5900 
0.5887 
0.5883 
0.5872 

+0.0122 

+0  0004 

-0.0109 

0.0145 

0.0240 

-37 
+90 
+42 
0 
+10 

-69 
+32 
-11 
-59 
-47 

B.  A.  C.  1867 
X1  Orionis 

64 
44 

+5.89 
+5.89 

-  4.7 

-  4.9 

+20  16.1 
+20  15.1 

11  54  7 

12  21.9 

+  0  18.8 
+  0  45.0 

+0.0519 
4  0.0566 

0.5863 
0.5862 

-0.0283 
-0.0293 

+40 
+40 

-15 
-15 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCOULTATIONS. 

DECEMBER.                                                                          ] 

The  Star's 

At  Conjunction  in  B.  A. 

Limiting  i 
ParaUela.! 

i 

Same. 

Hag. 

Bed'ni 
188 
Aa 

i  from 
2.0. 

Apparent 
Deofination. 

Washington 
Mean  Tune. 

Hoar  An glf 
H 

r 

X1 

y 

N. 

8 

a 

o      « 

d     h      m 

h      m 

o 

2*  Ononis 

6 

+5.87 

-  5.0 

+19  43.5 

38  12  35.9 

+  0  58.4 

+0.5974 

0.5861 

-0.0298 

+81 

+15 

r*  Orionis 

5 

5.86 

6.1 

19  41.4 

16    8.6 

+  4  23.2 

+0.5157 

0.5848 

0.0372 

+72+  9. 

r4  Orionis 
68  Orionis 

5 

5.88 

6.3 

20    8.3 

16  19.6 

+  4  33.8 

+0.0422 

05847 

0.0377 

+39'  -16 

6 

5.86 

7.4 

19  48.8 

19  43.6 

+  7  50.3 

+0.2408 

0.5833 

0.0447 

+51   -  6: 

71  Orionis 

54 

5.84 

7.8 

19  11.6 

20  55.9 

+  8  59.9 

+0.8322 

0.5829 

0.0471 

+90 

♦»; 

15  Geminornm 

6 

+5.90 

-  9.6 

+20  51.5 

94    2  20.9 

-  9  47.1 

-1.1910 

0.5805 

-0.0581 

-44 

-691 

16  Geminorum 

6 

5.89 

9.6 

20  33.8 

2  255 

-  9  42.7 

-0.8866 

0.5805 

0.0582 

-16 

-70. 

y  Geminorum 

41 

5.88 

9.8 

20  16.9 

2  51.7 

-  9  17.5 

-0.6200 

0.5803 

0.0591 

+  1 

-6i ; 

B.  A.  C.  2438 

61 

5.69 

16.8 

18  296 

25    2  20.6 

-10  38.9 

-0.6525 

0.5676 

0.1022 

0  -67! 

Lalande  14620 

6 

5.63 

17.7 

17  19.3 

6  14.9 

-  6  52.7 

+0.1744 

0.5653 

0.1085 

+47  -16; 

/  Geminorum 

6 

+5.63 

-18.8 

+17  56.2 

9  40.7 

-  3  34.1 

-0.8582 

0.5632 

-0.1138 

-13 

-72 

1  Cancri 

6 

5.51 

20.3 

16    5.9 

17  40.4 

+  4    9.3 

+0.1348 

0.5583 

0.1256 

+45 

-20 

5  Caocri 

6 

5.52 

21.0 

16  46.4 

19  43.8 

+  6    8.6 

-0.8453 

0.5571 

0.1286 

-12 

-74 

Yarn  all  3294 

61 

5.43 

21.3 

14  41.2 

22  48.0 

+  9    6.7 

+0.9783 

0.5552 

0.1327 

+90 

+28; 

29  Cancri 

6 

5.36 

23.4 

14  35.6 

36    8  25.9 

-  5  34.5 

-0.2583 

0.5491 

0.1448 

+22 

-45 

B.  A.  C.  2872 

61 

+5.31 

-23.7 

+13  39.3 

10  53.0 

-  3  12.0 

+0.3912 

0.5475 

-0.1476 

+61 

-  9: 

A1  Cancri 

6 

5.26 

24.5 

13    5.8 

15  24.9 

+  1   11.0 

+0.3109 

0.5447 

0.1526 

+55 

-14! 

A8  Cancri 

6 

5.23 

24.6 

12  32.1 

17  13.5 

+  2  56.1 

+0.6365 

0.5436 

0.1545 

+83 

+  .4! 

60  Cancri 

6 

5.18 

25.3 

12    4.1 

21  35.4 

+  7    9.7 

+0.4559 

0.5410 

0.1588 

+66 

-  7 

a  Cancri 

4 

5.18 

25.6 

12  18.4 

22  49.9 

+  8  21.9 

+0.0024 

0.5403 

0.1600 

+37  -31 

k  Cancri 

5 

+5.10 

-26.0 

+11     6.1 

27    3  23.8 

-11   12.7 

+0.5277 

0.5377 

-0.1641 

+72 

-  4 

B.  AC.  3122 

61 

5.11 

26.4 

12    2.2 

4  23.0 

-10  15.4 

-0.6123 

0.5371 

0.1650 

+  3 

-72 

a  Leonis 

6 

4.97 

27.0 

9  33.7 

13  43.7 

-  1  11.9 

+0.4938 

0.5320 

0.1724 

+69 

-  7 

h  Leonis 

6 

4.96 

27.3 

10  13.7 

15  29.3 

+  0  30.5 

-0.5329 

0.5311 

0.1736 

+  7 

-67 

ir  Leonis 

5 

4.81 

28.4 

6  36.1 

28    5  56.9 

-  9  28.0 

-1.3409 

0.5242 

0.1820 

-63 

-82 

14  SextantiB 

6 

+4.74 

-28.1 

+  6  10.7 

9  23.2 

-  6    7.7 

+0.6774 

05227 

-0.1835 

+86 

+  2 

16  Sextantis 

6 

4.73 

28.2 

6  44.4 

10  39.3 

-  4  53.8 

-0.1704 

0.5222 

0.1841 

+27  -45 

19  Sextan tis 

61 

4.70 

28.1 

5  11.4 

12  31.8 

-  3    4.6  +1.1814 

0.5215 

0.1849 

+90+371 

Yarnall  4339 

61 

4.63 

28.2 

4  31.5 

19  42.2 

+  3  53.3 

+0.5759 

0.5190 

0.1874 

+77  -  5 

34  Sextantis 

6 

4.54 

28.4 

4  11.5 

29    4  15.2 

-11  48.5 

-0.6697 

0.5164 

0.1895 

0 

-83 

36  Sextantis 

6 

+4.52 

-28.2 

+  3    6.0 

5  36.2 

-10  29.8 

+0.2730 

0.5160 

-0.1898 

+53 

-21 

B.  AC.  3726 

6 

4.49 

27.8 

1  38.6 

9  22.7 

-  6  49.7 

+1.1588 

0.5150 

0.1904 

+90 

+34j 

55  Leonis 

6 

4.47 

27.9 

1  21.5 

11  13.9 

-  5     1.7 

+1.1205 

0.5147 

0.1906 

+90 

♦31 

p*  Leonis 

6 

4.43 

27.5 

0  37.6 

15  28.6 

-  0  54.2 

+1.1169 

0.5139 

0.1911 

+90 

+30! 

t    p*  Leonis 

5 

4.38 

27.7 

+  0  33.9 

20  55.6 

+  4  23.5 

+0.1450 

0.5130 

0.1912 

+45 

-28j 

1        B.  A.  C.  3901 

6 

+4.31 

-27.1 

-  1     3.5 

BO    4  32.6 

+11  47.6 

+0.4810 

0.5121 

-0.1909 

+67 

-11 1 

B.  A.  C.  3903 

61 

4.31 

27.4 

0  15.3 

4  37.5 

+11  52.31-0.4206 

0.5121 

0.1908 

+14 

-62 

B.  A.  C.  3909 

6 

4.29 

27.4 

0  12.4 

5  2J.1 

-11  25.3 

-0.6137 

0.5121 

0.1908 

+  3 

-79 

B.  A.  C.  3955 

51 

4.26 

267 

1  47.5 

10  12.4 

-  6  42.2 

+0.2115 

0.5118 

0.1902 

+49 

-25 

X  Virginia 

5 

4.04 

23.3 

7  21.1 

31  18  52.8 

+  1     2.7  +0.2906 

05150 

0.1796 

+53 

-22 

B.  A.  C.  4259 

6 

+4.05 

-23.3 

-  7  23.4 

18  57.4 

+  1     7.2 '+0.3183 

0.5150 

-0.1796 

+55 

-20 

28  Virgin  is 

6 

+4.03 

-23.5 

-  6  51.5 

20  19.3 

+  2  26.8 

-0.5148 

05153 

-0.1789 

+  8 

-71 
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OCCULTATIONS  VISIBLE  AT 

WASHINGTON  DURING  THE  YEAR  1882. 

IMMERSION. 

EMERSION. 

• 

•a 

i 

• 

e  o 
c  J 

-ta* 

2     [ 

Thr  Stabs 

Date. 

Washington 

Angle  from 

Washington 

Angle  from 

Name. 

Mag 

Sidereal 

Mean 

North 

Ver- 

Sidereal 

Mean 

North 

Ver- 

Time. 

Time. 

Point. 

tex. 

Time. 

Time. 

Point. 

tex. 

0 

h    m 

h    m 

o 

o 

h    m 

h    in 

c 

o 

h    ni 

Jan.    1 

105  Tauri 

6 

7    5 

12  18 

150 

100 

7  52 

13    5 

221 

167 

0  47 

4 

/  Gem i riorum 

6 

2  41 

7  42 

72 

126 

3  47 

8  48 

303 

S>7 

1    6 

4 

J  Cancri  * 

6 

16  46 

19  46 

198 

149 

Star  1 M 

south  of 

D's 

limb. 

5 

29  Cancri 

6 

3  17 

8  15 

145 

199 

4  10 

9    7 

241 

21)4 

0  53 

5 

A1  Cancri 

6 

13  40 

18  37 

148 

95 

14  30 

19  26 

257 

205 

0  50 

7 

14  Sextantis 

6 

7  55 

12  44 

162 

198 

8  57 

13  46 

256 

278 

1    3 

7 

19  Sextantis 

61 

13  19 

18    8 

184 

139 

13  52 

)8  41 

235 

187 

0  33 

8 

B.  A.  C.  3726 

6 

8  50 

13  35 

163 

195 

9  56 

14  41 

262 

278 

1    6 

6 

55  Leonis 

6 

11  19 

16    4 

104 

95 

12  42 

17  27 

322 

291 

1  23 

10 

B.  AC.  4201 
NEW  MOON. 

64 

13  38 

18  15 

116 

96 

15    3 

19  39 

299 

263 

1  25 

21 

51  Aquarii  \ 

5* 

3  36 

7  32 

61 

11 

4  30 

8  25 

252 

201 

0  54 

26 

54  Arietist 

61 

9  52 

13  27 

97 

47 

10  43 

14  17 

253 

208 

0  51 

30 

v  Geminorum 

*h 

1  41 

5    0 

180 

236 

Star  3'.7 

south  of 

D's 

limb. 

. 

31 

B.  A.  C.  2432 

64 

3    3 

6  18 

136 

191 

4    3 

7  19 

239 

292 

1    0 

Feb.   1 

29  Cancri 

6 

14  33 

17  43 

20 

328 

Star  0'.8 

north  of 

D'b 

limb. 

5 

6  Leonis 

4* 

15  44 

18  38 

141 

93 

16  43 

19  37 

265 

215 

0  59 

7 

B.A.C.4312 

64 

8  27 

11  14 

147 

193 

9  29 

12  16 

269 

309 

1    2 

15 

B.A.C.7063 
NEW  MOON. 

6 

15  49 

18    3 

347 

34 

Star  1'.7 

north  of 

V* 

limb. 

23 

13  Tauri 

64 

9  35 

11  19 

157 

104 

9  55 

11  39 

199 

148 

020 

25 

{  Tauri  t 

34 

12    3 

13  39 

86 

35 

12  55 

14  31 

290 

243 

0  62 

26 

16  Geminorum 

6 

11  24 

12  56 

15 

320 

Star  2'.9 

north  of 

D'» 

limb. 

26 

v  Geminorum 

44 

11  34 

13    7 

77 

22 

12  27 

14    0 

211 

258 

0  53 

Mar.  1 

60  Cancri 

6 

12  31 

13  51 

187 

136 

12  54 

14  14 

225 

173 

0  23 

1 

a  Cancri 

4 

13  43 

15    3 

31 

338 

13  51 

15  11 

16 

323 

0    8 

3 

Yarnall  4339 

64 

11  38 

12  51 

82 

57 

12  42 

13  54 

341 

303 

I    4 

8 

B.A.C.4700* 

54 

7  54 

8  47 

164 

217 

8  29 

9  22 

238 

289 

035 

9 

i1  Librae 

44 

13  13 

14     1 

102 

126 

14  41 

15  29 

297 

303 

1  28 

9 

i*  Libra 

6 

14  31 

15  19 

18 

26 

Star  0'.8 

north  of 

D's 

limb. 

15 

8  Aquarii  t 
NEW  MOON. 

6 

15    1 

15  25 

86 

138 

15  59 

16  23 

246 

294 

0  57 

21 

19  Arietis 

6 

6  22 

6  25 

125 

71 

7    5 

7    8 

211 

157 

0  43 

23 

6)3  Tauri  t 

54 

10  31 

10  25 

80 

28 

11  23 

11  17 

282 

234 

0  52 

27 

1  Cancri  t 

6 

14  27 

14    4 

86 

36 

15  16 

14  53 

308 

261 

0  49 

28 

A1  Cancri 

6 

13  54 

13  27 

86 

33 

14  47 

14  21 

316 

265 

054 

29 

w  Leonis 

6 

13  32 

13    2 

80 

29 

14  26 

13  56 

330 

278 

0  54 

30 

14  Sextantis 

6 

8  27 

7  53 

153 

183 

9  42 

9    9 

268 

274 

1  16 

30 

19  Sextantis 

64 

13  50 

13  16 

182 

135 

14  20 

13  46 

233 

184 

0  30 

31 

B.  A.  C.  3726 

6 

9  57 

9  19 

212 

227 

Star  0'.9 

south  of 

D's 

limb. 

3! 

55  Leonis 

6 

11  53 

11  15 

131 

112 

13  16 

12  38 

292 

255 

1  23 

Apr.  4 

B.  A.  C.  4700 

54 

17  45 

16  51 

72 

30 

18  46 

17  51 

312 

265 

1    1 

6 

B.A.C.5278 

6 

18  16 

17  14 

136 

106 

19  13 

18  11 

229 

190 

0  57 

6 

B.A.C.5281 

6 

19  10 

18    8 

2 

324 

Star4'.6 

north  of 

D's 

limb. 

8 

58  Ophiuchi 

5 

14  11 

13    1 

4 

42 

Star  5'.2 

north  of 

D's 

limb. 

8 

B.A.C.5992 

64 

14  15 

13    5 

128 

157 

15  18 

14    8 

239 

277 

I    3 

9 

B.A.C.6347* 

64 

13  13 

12    0 

180 

231 

Star  3'.9 

south  of 

D's 

limb. 

9 

Yarnall  7955 

6 

18  16 

17    2 

349 

354 

Star  O'.l 

north  of 

D's 

limb 

14 

9  Piscium 
NEW  MOON. 

64 

17  51 

16  17 

338 

29 

Star  2'.4 

north  of 

D's 

limb. 

23 

Lalande  14620 

6 

11  39 

9  31 

108 

54 

12  42 

10  34 

291 

237 

1    4 

25 

k  Cancri 

5 

11  18 

9    2 

106 

64 

12  33 

10  17 

309 

259 

1  15 

28 

«  Leonis  t 

44 

16  54 

14  26 

133 

28 

17  50 

15  21 

268 

217 

055 

30 

B.A.C.4312 

64 

9  45 

7  10 

206 

246 

Star0'.4 

south  of 

D's 

limb. 

May  7 

B.  A.  C.  6658 

6 

18  15 

15  11 

346 

1 

Star4'.0 

north  of 

y* 

limb. 

Note.— The  angles  of  position  are  counted  from  the  north  point  and  vertex  of  the  moon's  limb,  toward  the  east. 
*  Whole  oeenltation  below  the  horizon  of  Washington, 
t  Immersion  below  the  horizon  of  Washington. 


t  Emurbion  below  the  horizon  of  Washington. 
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OCCULTATIONS  VISIBLE  AT  WASHINGTON  DURING  THE  YEAR  1882. 

IMMERSION. 

EMERSION. 

• 

1 

13 

Thb  Stab's 

Date. 

Washington 

Angle  from 

Washington 

Angle  from 

Name. 

Mag. 

Sidereal 
Time. 

Mean 
Time. 

North 
Point. 

Ver- 
tex. 

Sidereal 
Time. 

Mean 
Time. 

North 
Point. 

Ver- 
tex. 

2TEW  MOON. 

h    m 

h    m 

o 

o 

h    m 

h    m 

c 

o 

h     |D 

May  22 
22 
25 
30 
30 

Aa  Cancri 
60  Cancri* 

p*  Leon  is 
tl  Librae 
ts  Libre 

6 
6 
6 

44 

6 

10  37 
15  58 
10  15 

15  47 

16  31 

6  35 
11  56 

6     1 
11   13 
11  56 

149 

19 

113 

117 

70 

no 

331 

126 

107 

51 

11  45 
Star  3'.4 
11  43 
17  10 
17  43 

7  43 
north  of 
7  29 

12  36 

13  9 

265 

D's 

313 
268 
310 

216 

limb. 
299 
241 

278 

1    8 

128 
123' 
1  12 

June  2 

2 

2 

3 

10 

Yarnall  7631 
fi  Sagittarii 
14  Sagittarii 

B.  A.  G.  6536 
if  Piscium 

NEW  MOON. 

64 

4 
6 
6 
6 

16  31 
21     3 

20  57 
18    8 
20  29 

11  45 
16  16 
16  10 
13  17 
15  10 

41 
347 
166 
348 
157 

60 

313 

133 

0 

209 

17  30 
Star  1'.6 
Star  5'.8 
Star  4'.8 
Star  3'.6 

12  44 

north  of 
south  of 
north  of 
south  of 

310 

D's 

r* 

D's 
D's 

317 

limb, 
limb, 
limb, 
limb. 

0  591 

18 
21 
29 
29 
30 

B.  A.  C.  2872 
B.  A.  C.  3726 
B.  A.  C.  5954 
58  Qphiuchi 
B.A.C.6347 

64 

6 
6 
5 

64 

14  33 

15  26 
15  30 
18  57 
15  37 

8  45 

9  25 

8  58 
12  24 

9  0 

62 

81 

52 

353 

160 

10 

32 

77 

336 

194 

15  10 

16  20 
16  33 

Star3'.0 
15  57 

9  22 

10  20 
10    1 
north  of 
9  21 

338 
325 
310 

D's 

192 

268 
274 
329 
limb. 
223 

0  37 
054 

1  3 

020 

July   3 
3 
4 
5 

B.  A.  C.  7562 
c1  Capricorn  i 
k  Aquarii 
16  Piscium 

NEW  MOON 

64 
54 

5 
6 

21     0 

21  6 
19  24 

22  43 

14  12 

14  17 
12  31 

15  46 

94 

108 

99 

12 

104 
116 
139 
357 

22  6 
21  59 
20  22 

23  37 

15  17 

15  10 
13  29 

16  40 

206 
194 
207 

288 

201 
189 
239 
286 

1    5 

0  53 
058 

054 

1 

1 

21 

25 

28 

2b 

31 

B.A.C.4312 
B.  A.  C.  5395 
B.  A.  C.  6536 
d  Sagittarii 
51  Aquarii 

64 
6 
6 
5 

54 

17  11 
16  22 
15  14 
20  11 
1  57 

9  12 

8    7 

6  48 

11  44 

17  17 

150 
75 

355 
24 
16 

103 
72 
37 
11 

333 

18    1 

17  43 

Star  3'.9 

21    3 

2  38 

10    2 

9  28 

north  of 

12  36 

17  58 

246 
295 

V* 

300 
292 

196 
274 
limb. 
276 
245 

050 
121 

0  52 

041 

Aug.  3 
10 

Yarnall  585 
Lalande  14620* 

NEW  MOON. 

64 

6 

23  11 
23    5 

14  19 
13  46 

98 
110 

134 
151 

0  13 
23  54 

15  22 
14  36 

206 
260 

224 

306 

1    3 

0  49 

18 
24 
24 
27 
27 

t  Virginia 

Varnall  7955 
29  Sagittarii 

B.A.C.7562 
c1  Capricorni 

54 

6 

6 

64 

54 

19  30 
19  55 
21   !6 
19  41 
19  40 

9  41 
9  42 
11     3 
9  16 
9  15 

86 
94 
149 
53 
63 

47 
78 
117 
81 
91 

20  40 

21  7 
21  35' 
20  54 
20  55 

10  61 

10  54 

11  22 
10  29 
10  30 

306 
234 
179 
255 
245 

262 

204 
145 
266 
256 

1  10 
1  12 

0  19 

1  14 
1  15 

27 
28 
29 
29 
29 

c5  Capricorni 
k  Aquarii 

15  Piscium 
A  Piscium 

22  Piscium 

64 

5 

64 
5 

64 

20  42 
17  13 
17  34 
20  33 
2  58 

10  17 

6  44 

7  2 
10    0 
16  24 

153 
42 

38 

88 

155 

168 

92 

89 

130 

112 

Star  1 '.7 
18    5 
18  22 
21  36 

Star  2'.4 

south  of 
7  37 
7  49 
11     3 

south  of 

276 

278 
216 
D's 

limb. 
323 
328 
248 

limb. 

0  53 

0  47 

1  3 

31 

;Sept.  4 

8 

10 

it  Piscium 

B.  AC.  1733 
a  Cancri* 

Yarnall  4339 

NEW  MOON 

6 

64 

4 

64 

21   10 

0  34 

1  33 
0  31 

10  29 

13  37 

14  20 
13  10 

18 

81 

28 

159 

71 

137 

76 

201 

21  52 
1  42 
1  49 
1  34 

11  11 
14  45 
14  36 
14  13 

294 
265 
354 
255 

345 

321 

43 

287 

0  42 

1  8 

0  16 

1  3 

18 
20 
21 
21 
21 

o  Ophiuchi 

21   Sagittarii 

d  Sagittarii 

p*  Sagittarii 

B.  A.  C.  6658  * 

5 
5 
5 

64 
6 

20  47 

21  14 

18    2 

21  16 

0  28 

8  55 

9  15 
5  59 
9  13 

12  25 

177 
77 
94 
12 

162 

132 

43 
109 
346 
113 

Star0'.3 
22  23 
19  22 
21  55 

Star  3'.0 

south  of 
10  24 
7  19 
9  52 
south  of 

y* 

255 

238 
310 

D's 

limb. 
212 
235 
277 

limb. 

1  9 
1  20 
039 

24 
25 
25 
25 

51  Aquarii 
B  AC  8152 
k  Piscium* 
9  Piscium* 

54 

64 
44 
64 

2  53 

4  5 

5  56 
5  37 

14  37 

15  45 
17  36 
17  17 

31 
145 

341 
38 

343 
95 

290 
347 

3  40 
Star0'.8 
Star  1 '.5 

6  20 

15  24 
south  of 
north  of 

17  59 

283 
D's 

)>'■ 
282 

233 

limb. 

limb. 

232 

0  46 
0  42 

Note.— The  angles  of  position  are  counted  from  the  north  point  and  vertex  of  the  moon's  limb,  toward  the 
*  Whole  occupation  below  the  horizon  of  Washington. 
t  Immersion  below  the  horizon  of  Washington. 


east. 


Emersion  below  the  horizon  of  Washington. 
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OCCULTATIONS  VISIBLE  AT 

WASHINGTON  DURING  THE  YEAE  1882. 

IMMERSION. 

EMERSION. 

-A 

0s 

Tm  Star's 

3 
|1 

Date. 

AJU1    MiAA  0 

Washington 

Angle  from 

Washington 

Angle  from 

TXmwnA 

Mag. 

Sidereal 

Mean 

North 

Ver- 

Sidereal 

Mean 

North 

Ver 

MMUVl 

Time. 

Time. 

Point. 

tex. 

Time. 

Time. 

Point 

tex. 

1 

h    m 

h    ra 

o 

o 

h    m 

h    m 

c 

0 

h   m 

Sept.27 

B.  A.C.286 

6* 

18  31 

6    4 

96 

147 

19  18 

6  51 

222 

274 

0  47 

27 

Yornali  585 

6* 

21  59 

9  32 

334 

20 

Star  0' .9 

north  of 

D's 

limb. 

27 

Yarnall  599 

61 

21  34 

9    7 

49 

97 

22  39 

10  12 

259 

300 

1    5 

88 

Yornali  931 1 

61 

19  11 

6  40 

68 

118 

20    2 

7  31 

254 

306 

0  51 

30 

«l  Tauri 

6 

22  44 

10    5 

26 

80 

23  23 

10  44 

306 

1 

0  39 

Oct.    1 

B.  A.  C.  1563 

64 

22  11 

9  27 

172 

223 

Star  2'  .4 

south  of 

J)*8 

limb. 

2 

;r*  Orionis  t 

5 

22  30 

9  43 

88 

135 

23  23 

10  36 

266 

317 

0  53 

2 

68  Ononis 

6 

2  22 

13  35 

63 

139 

3  39 

14  51 

275 

327 

1  17 

4 

1  Cancri 

6 

2  34 

13  39 

52 

106 

3  21 

14  25 

324 

18 

0  47 

5 

A1  Cancri  f 

6 

1  25 

12  25 

75 

12a 

2  16 

13  17 

306 

356 

0  52 

5 

A'  Cancri 
NEW  MOON. 

6 

3  57 

14  57 

193 

246 

Star0'.5 

south  of 

D*e 

limb. 

16 

B.  A.  C.  5758 

6 

18    3 

4  22 

117 

103 

19  17 

5  35 

237 

209 

1  13 

18 

Yarnall  8035 

61 

18  58 

5    9 

347 

346 

Star  3'.9 

north  of 

)'» 

limb. 

18 

Yarnall  8088 

6 

21  38 

7  49 

72 

39 

22  48 

8  59 

252 

210 

1  10 

18 

Yarnall  8122  % 

61 

23  51 

10    1 

61 

13 

0  47 

10  58 

267 

215 

0  57 

21 

B.A.C.7562 

61 

18  30 

4  29 

99 

137 

19  33 

5  32 

216 

244 

1    4 

21 

el  Capricorni 

51 

18  35 

4  34 

113 

151 

19  27 

5  26 

201 

231 

052 

23 

15  Piscium 

61 

18  35 

4  26 

55 

105 

19  35 

5  26 

257 

304 

I    0 

23 

X  Piscium 

5 

22  19 

8  10 

134 

156 

22  40 

8  31 

166 

182 

0  21 

23 

B.A.C.8276 

61 

0  41 

10  31 

154 

200 

Starl '.4 

south  of 

D'b 

limb. 

25 

it  Piscium 

6 

22  38 

8  20 

340 

27 

22  42 

8  25 

330 

17 

0    5 

26 

29  Arietis 

61 

20  30 

6    9 

162 

214 

Star  O'.O 

south  of 

»'* 

limb. 

■ 

27 

B.  A.  C.  1096 

61 

20  56 

6  31 

166 

217 

Star  1 '.8 

south  of 

D'a 

limb. 

29 

j£  Orionis 

6 

7  45 

17  11 

137 

91 

8  47 

18  12 

243 

189 

1    1 

Nov.  1 

B.A.C.2872 

61 

6  28 

15  42 

90 

131 

7  51 

17    5 

314 

330 

123 

3 

14  Sex  tan  tis 

6 

6    9 

15  15 

140 

189 

7  21 

16  27 

268 

310 

1  12 

7 

g  Virginist 
NEW  MOON 

6 

7  13 

16    2 

131 

182 

8  12 

17    2 

275 

323 

0  59 

14 

Yarnall  7949 

6 

21  30 

5  55 

57 

23 

22  37 

7    2 

271 

228 

1    7 

18 

51  Aquarii 

51 

22  17 

6  25 

331 

331 

Star  3'.0 

north  of 

D'a 

limb. 

19 

B.A.C.8I52 

61 

1  16 

9  20 

152 

130 

StarOM 

south  of 

D's 

limb. 

21 

Yarnall  585 

61 

21  51 

5  48 

340 

36 

22    9 

6    5 

319 

4 

0  17 

21 

Yarnall  599 

61 

21  32 

5  29 

54 

102 

22  40 

6  37 

254 

295 

1    8 

24 

w1  Tauri 

6 

23  28 

7  13 

366 

51 

23  40 

7  24 

336 

31 

011 

25 

B.  AC.  1563 1 

61 

21  27 

6    8 

115 

161 

22  10 

5  50 

231 

281 

0  42 

26 

68  Orionis 

6 

1     3 

8  39 

23 

78 

1  30 

9    6 

333 

29 

0  27 

29 

60  Cancri 

6 

3  10 

10  34 

98 

150 

4  15 

11  39 

290 

343 

1    6 

29 

k  Cancri 

5 

9  32 

16  55 

39 

355 

9  50 

17  13 

13 

327 

0  18 

Dec.   4 

$  Virginia 
NEW  MOON 

5 

10    8 

17  11 

79 

114 

11  12 

18  15 

341 

4 

1    4 

15 

44  Aquarii 

51 

3    4 

9  26 

24 

335 

'  3  46 

10    8 

290 

239 

0  42 

18 

Yarnall  585* 

61 

8  10 

14  19 

61 

12 

8  57 

15    6 

273 

229 

0  47 

18 

Yarnall  592* 

61 

8  21 

14  30 

105 

57 

9    4 

16  13 

229 

186 

0  43 

19 

Yarnall  931 

61 

8    1 

14    6 

169 

117 

Star  3'.5 

south  of 

D's 

limb. 

22 

B.  A.  C.  1563 

61 

11  27 

17  20 

147 

96 

11  59 

17  51 

223 

174 

0  31 

23 

B.A.C.  1867 

61 

6    6 

11  56 

13 

1 

6  16 

12    6 

359 

342 

0  10 

23 

Xx  Orionis 

41 

6  51 

12  40 

7 

335 

Star  0^.8 

north  of 

>'■ 

limb. 

23 

X2  Orionis 

6 

7    I 

12  50 

157 

122 

7  42 

13  32 

219 

173 

0  41 

23 

^Orionis 

5 

11  11 

17    0 

79 

24 

12    4 

17  53 

301 

248 

0  53 

26 

B.A.C.2872 

61 

3  21 

8  59 

112 

165 

4  34 

10  12 

272 

324 

1  13 

26 

A1  Cancri 

6 

9  48 

15  25 

62 

34 

10  36 

16  13 

350 

310 

0  48 

26 

A*  Cancri 

6 

12  18 

17  54 

94 

43 

13  20 

18  57 

312 

259 

1    2 

27 

w  Leonis 

6 

6  56 

12  29 

137 

179 

8  16 

13  49 

273 

297 

1  20 

Note.— The  angles  of  position  are  counted  from  the  north  point  and  vertex  of  the  moon's  limb,  toward  the  east. 
*  Whole  occultation  below  the  horizon  of  Washington, 
t  Immersion  below  the  horizon  of  Washington. 
X  Emersion  below  the  horizon  of  Washington. 
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DISK  OF  MERCURY,   1882, 


FOR  WASHINGTON  MEAN  NOON. 

Bate. 

u 

« 

6 

L 

Bate. 

k 

• 

t 

e 

L 

Jan. 

1 

0996 

7°2 

148°1 

25.1 

July      0 

0.014 

166.5 

131°.0 

2.3 

6 

0.999 

4.2 

85.4 

26.8 

5 

0.060 

151.8 

157.9 

9.4 

11 

0.995 

8.5 

22.6 

29.9 

10 

0.144 

135.4 

166.5 

20.2 

16 

0.979 

16.6 

4.3 

35.0 

15 

0.259 

118.8 

172.1 

32.1 

21 

0.945 

27.0 

354.6 

42.6 

20 

0.402 

101.2 

177.3 

44.5 

26 

0.878 

40.6 

347.5 

53.1 

25 

0.566 

82.3 

183  0 

56.1 

31 

0.758 

58.8 

342.2 

63.9 

30 

0.741 

61.2 

189.5 

65.9 

Feb. 

5 

0.575 

81.3 

337.4 

69.6 

Aug.     4 

0.885 

39.5 

197.9 

68.1 

10 

0.343 

108.4 

332.6 

57.0 

9 

0.973 

19.3 

211.1 

62.4 

15 

0.122 

137.8 

324.6 

26.9 

14 

0.998 

5.2 

275.3 

524 

20 

0.019 

165.4 

292.8 

3.8 

19 

0.985 

14.1 

2.7 

.  43.3 

25 

0.033 

159.2 

185.9 

6.1 

24 

0.955 

24.5 

14.2 

36.5 

Mar. 

2 

0.134 

137.0 

168.8 

21.1 

29 

0.919 

33.4 

19.3 

32.1 

7 

0.258 

118.9 

164.3 

30.8 

Sept.     3 

0.878 

40.9 

22.3 

29.5 

12 

0.371 

104.9 

161.0 

33.8 

8 

0.836 

47.7 

24.2 

284 

17 

0.468 

93  7 

158.3 

33.6 

13 

0.791 

54.4 

25.2 

28.2 

22 

0.548 

84.4 

156.0 

32.4 

18 

0.740 

61.3 

25.9 

29.4 

27 

0.618 

76.4 

153.8 

31.6 

23 

0.679 

69.0 

26.2 

31.4 

April 

1 

0.670 

68.9 

152.1 

315 

28 

0.604 

78.1 

26.4 

34.3 

• 

6 

0.739 

61.5 

150.7 

32.3 

Oct       3 

0.505 

89.5 

26.6 

37.7 

11 

0.798 

53.6 

149.8 

34.7 

8 

0.377 

104.3 

27.2 

38.7 

16 

0.858 

44.4 

149.3 

38.5 

13 

0.203 

126.3 

28.9 

29.9 

21 

0.918 

33.2 

149.2 

44.7 

18 

0.066 

150.1 

34.0 

13.5 

26 

0.971 

19.4 

149.9 

63.4 

23 

0.002 

175.0 

156.2 

0.5 

May 

1 

0.998 

2.9 

151.0 

62-4 

28 

0.111 

140.8 

205.7 

23.8 

6 

0.976 

17.7 

338.0 

68.2 

Nov.      2 

0.343 

109.2 

206.2 

54.4 

i 

11 

0.892 

38.5 

341.2 

66.9 

7 

0.561 

83.0 

207.6 

59.8 

16 

0.766 

58.0 

345.2 

59.7 

12 

0.742 

61.3 

206.6 

53.8 

21 

0.632 

74.8 

349.5 

50.8 

17 

0.847 

46.1 

204.5 

43.7 

26 

0.506 

89.3 

353.6 

42.9 

22 

0.913 

34.2 

201.7 

36.1 

31 

0.394 

102.2 

357.4 

36.5 

27 

0.952 

25.2 

197.6 

30.6 

June 

5 

0.293 

114.6 

1.0 

30.5 

Dec.      2 

0.977 

17.7 

192.0 

27.1 

10 

"0.204 

127.0 

4.7 

24.0 

7 

0.990 

11.3 

183.2 

25.2 

15 

0.117 

140.2 

9.3 

16.1 

12 

0.997 

5.8 

162.9 

24.3 

20 

0.049 

154.3 

18.2 

7.7 

17 

0.999 

3.2 

82.7 

24.7 

25 

0.012 

167.8 

47.8 

1.9 

22 

0.996 

7.8 

27.6 

26.1 

30 

0.014 

166.5 

131.0 

2.3 

27 

0.984 

14.5 

13.2 

28.8 

32 

0.962 

22.5 

4.8 

33.5 

NOTATION. 

ky  the  ratio  of  the  illuminal 

Led  portion  of  the  apparent  disk  to  the  en 

tire  appare 

nt  disk  co 

naidered 

■ 

at  the  superficies  of  a 

circle. 

• 

the  angle  between  the  at 

in  and  the  earth,  as  seen  from  the  planet. 

0, 

the  angle  which  the  lin 
with  the  meridian. 

e  joining  the  cusps,  or  extremities   of  the 

illuminat 

ed  portion 

,  makes 

L* 

the  brilliancy  of  the  disi 

[.    The  unit  of  L  is  the  amount  of  light  r< 

jceived  by 

an  eye  fix 

>m  a  cir- 

cular  disk  with  the  sat 

ne  albedo  as  the  planet,  subtending  an  an) 

;ular  radiu 

s  of  one  m 

econd  of 

arc,  situated  at  distanc 

e  unity  from  the  sun,  and  illuminated  by  1 

the  latter  a 

is  the  meai 

i  disk  of 

the  planet  is  illuminat 

ed. 

DISK  OF  VENUS,   1882. 
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FOR  WASHINGTON  MEAN  NOON. 


Date. 


Jan. 


1 

6 

1] 

16 

21 


26 
31 
Feb.  5 
10 
15 


20 

25 

Mar.      2 

7 

12 


17 

22 

27 

1 

6 


April 


May 


11 
16 
21 
26 
1 


0.979 
0.983 
0.987 
0.990 
0.992 


0.995 
0.996 
0.998 
0.999 
0.999 


1.000 
1.000 
0.999 
0.998 
0.996 


0.995 
0.992 
0.989 
0.986 
0.982 


0.977 
0.972 
0.967 
0.960 
0.954 


6 

0.946 

• 

11 

0.937 

16 

0.929 

21 

0.920 

26 

0.910 

31 

0.899 

June 

5 

0.888 

10 

0.877 

15 

0.864 

20 

0.851 

25 

0.837 

30 

0.823 

July 

5 

0.809 

10 

0.794 

15 

0.779 

20 

0.763 

25 

0.747 

30 

0.730 

Aug. 

4 

0.713 

9 

0.695 

14 

0.676 

164 
14.7 
13.1 
11.5 

10.0 


8.3 
6.8 
52 
3.9 
2.6 


18 
2.4 
3.7 
5.3 
6.9 


8.6 
10.3 
12.1 
13.9 
15.6 


17.4 

19.3 
21.2 
23.1 
25.0 


27.0 
29.0 
31.0 
33.0 
35.0 


37.1 
39.2 
41.2 
43.3 
45.5 


47.6 
49.7 
51.8 
54.0 
56.1 

583 
60.4 
62.6 
643 
67.1 

69.4 


6 


180.7 
177.1 
173.1 
168.8 
164.4 


159.5 
153.5 
146.5 
135.1 
113.8 


71.8 

29.1 

8.4 

357.9 

351.4 


348.3 
346.0 
344.4 
343.5 
343.0 


343.0 
343.4 
344.1 
345.2 
346.6 


348.3 
350  2 
352.2 
354.5 
357.0 


359.5 
1.9 
4.4 

6.8 
9.2 


11.3 

13.3 
15.3 
16.9 

18.4 

19.7 
20.8 
21.8 
22.4 
23.0 

23.3 


49.5 
49.0 
48.5 
48.1 
47.7 


47.4 
47.2 
47.0 
46.9 
46.8 


46.8 
46.8 
46.8 
46.9 
47.1 


47.3 
47.6 
47.9 
48.2 
48.6 


49.1 
49.6 
50.2 
50.9 
51.6 


52.3 
53.1 
54.0 
55.0 
56.1 


57.2 

58.4 
59.8 
61.3 
62.9 


64.6 

66.4 
68.4 
70.5 
72.9 

75.5 
78.3 
81.3 

84.7 
88.4 

92.4 


Date. 


Aug.    14 

*     19 

24 

29 

Sept     3 


8 
13 
18 

23 

28 


Oct. 


3 

8 
13 
18 
23 


28 

Nov.     2 

4 

6 

8 


10 
12 
14 
16 

18 


20 
22 
24 

26 

28 


30 

Dec.      2 

4 

6 

8 


10 
12 
14 
16 

18 

20 
22 
24 
26 

28 

30 
32 


0.676 
0.657 
0.638 
0.618 
0.598 


0.576 
0.554 
0.530 
0.506 
0.480 


0.452 
0.424 
0.393 
0.360 
0.325 


0.286 
0.245 
0.228 
0.210 
0.192 


0.174 
0.155 
0.137 
0.118 
0.100 


0.082 
0.066 
0.050 
0.036 
0.023 


0.014 
0.006 
0.002 
0.000 
0.001 


0.006 
0.014 
0.024 
0.036 
0.050 

0.066 
0.083 
0.101 
0.119 
0.138 

0.156 
0.175 


69.4 
71.6 
73.9 
76.3 

78.7 


81.2 
83.8 
86.5 
89.3 
92.2 


95.3 

98.7 

102.4 

106.3 

110.5 


115.3 
120.6 
123.0 
125.5 
128.1 


130.8 
133.6 
1366 
139.^ 
143.7 


146.7 
150.3 
154.2 
158.2 
162.3 


166.6 
171.0 
175.6 
180.0 
176.0 


171.1 
166.7 
162.4 
158.2 
154.2 

150.2 
146.5 
143.0 
139.7 
136.5 

133.4 
130.5 


$ 


23.3 
23.4 
23.4 
23.2 

22.8 


22.2 

21.5 
20.7 
19.7 
18.6 


17.4 
16-2 
15.0 
13.8 
12.8 


11.9 

11.30 

11.10 

11.00 

10.97 


10.96 
11.05 
11.20 
11.42 
11.71 


12.12 

12.58 
13.13 
13.75 
14.41 


15.25 
16.27 
19.70 
46.15 
193.11 


195.06 
195.82 
196.42 
196.74 
196.95 

197.10 
197.09 
197.03 
196.87 
196.65 

196.33 
196.03 


92.4 

96.8 
101.7 
107.0 
113.0 


119.4 
126.5 
134.3 
143.0 
152.2 


162.1 
172.6 
183.2 

193.7 
203.2 


210.2 
211.4 
210.0 
207.2 
202.6 


196.0 
186.9 
175.9 
162.1 
146.0 


127.5 

107.2 

85.9 

64.6 

44.3 


26.1 

12.0 

3.2 

0.0 

2.5 


12.0 
26.1 
44.2 
64.9 

86.8 

109.0 
130.3 
149.1 
165.7 
180.0 

191.8 
201.1 


45S 


SATELLITES  AND  DISK  OF  MARS,  1882. 


APPARENT  ORBITS  OP  THE  SATELLITES  OF  MARS  IN  DECEMBER,  1881,  AND 
JANUARY,  1882,  AS  SEEN  IN  AN  INVERTING  TELESCOPE. 

The  circle  represents  the  disk  of  the  planet.  The  orbits  are  seen  edgewise,  and 
therefore  appear  as  a  straight  line.  The  points  marked  with  the  name  of  a  satellite 
are  those  at  which  the  satellite  will  be  seen  when  at  its  greatest  elongation. 

The  mean  motions  of  the  satellites  are  not  yet  (July,  1879)  sufficiently  established  to 
enable  the  times  of  greatest  elongation  to  be  accurately  predicted.  When  one  elongation 
is  observed  during  the  opposition,  the  others  in  the  same  direction  may  be  derived  from 

it  by  adding  multiples  of  the  periodic  times  from  the  following  table. 

d     h     m 
Phobos,  periodic  time 0    7  39.25 

Deimos,  periodic  time 16  17.90 

MULTIPLES  OF  PERIODIC  TIMES  OF  SATELLITES  OF  MARS. 


Periods. 


' 


1 

2 

a 

4 
5 
6 
7 
8 
9 
10 


Phobos. 


d 

0 
0 
0 

1 
1 
1 

2 
2 
2 
3 


h 

7.65 
15.31 
22.96 

6.62 
14.27 
21.93 

5.58 
13.23 
20.89 

4.54 


Deimos. 


1 

2 

3 

5 

6 

7 

8 

10 

11 

12 


h 

6.30 

12.60 

18.89 

1.19 

7.49 

13.79 

20.09 

2.39 

8.68 

14.98 


Periods. 


10 
20 
30 
40 
50 
60 
70 
80 
90 
100 


Phobos. 


— cT 

3 

6 

9 
12 
15 
19 
22 
25 
28 
31 


h 

4.54 

9.08 

13.63 

18.17 

22.71 

3.25 

7.79 

12.34 

16.88 

21.42 


Deimos. 


d 

12 

25 

37 

50 

63 

75 

88 

100 

113 

126 


~ K — 
14.98 

5.97 
20.95 
11.93 

2.92 
17.90 

8.88 
23.86 
14.85 

5.83 


THE  APPARENT  DISK  OF  MARS. 


1882. 

January  1" 
January  31 
March  1 
March     31 


0.998 
0.953 
0.911 
0.899 


April  30 
May  30 
June  29 
July  29 
August  28 


0.905 
0.920 
0.938 
0957 
0.973 


September  27 
October  27 
November  26 
December  26 
December  56 


0.986 
0.995 
1.000 
0.999 
0.994 


The  numbers  which  represent  the  apparent  disk  are  the  versed  sines  of  the  illuminated 
portion  divided  by  the  apparent  diameter,  or  the  ratio  of  the  apparent  illuminated  disk  to 
the  entire  disk. 
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APPARENT  ORBITS  OF  THE  SATELLITES  OF  JUPITER  IN  1882, 
AS  SEEN  IN  AN  INVERTING  TELESCOPE. 

(  The  vertical  scale  is  three  times  the  horizontal  one.) 

The  object  of  this  figure  is  to  facilitate  the  identification  of  the  satellites  in  cases 
where  the  diagrams  of  configurations  do  not  suffice  for  that  purpose;  reference  to  the 
above  diagram  enables  one  to  identify  the  inner  and  outer  satellite  of  the  pair.  The  central 
ellipse  represents  the  disk  of  Jupiter,  elongated  three  times  in  the  vertical  direction  to 
correspond  to  the  representation  of  the  orbits  of  the  satellites. 

Facing  each  page  of  the  phenomena  of  Jupiter's  satellites,  pages  456 — 474,  is  the  page 
of  diagrams  of  configurations,  for  the  same  month.  The  vertical  row  of  light  disks  O  in 
the  middle  of  the  page  represents  the  relative  position  of  Jupiter  each  day.  The  dots  adja- 
cent in  the  same  horizontal  space  represent  the  positions  of  the  several  satellites  on  the 
same  day,  at  the  hour  and  minute  of  Washington  mean  time  indicated  above  the  diagrams. 
The  latitudes  of  the  satellites  are  always  considered  zero  in  constructing  the  diagrams, 
except  where  two  or  more  satellites  chance  to  be  at  nearly  the  same  distance  from  the 
planet,  when  they  are  arranged  above  each  other  according  to  their  apparent  latitudes. 
The  numerals  designating  the  satellites  are  placed  on  the  right  or  left  hand  side  of  the  dot, 
according  as  the  motion  of  the  satellite,  for  the  time  of  the  configuration,  is  toward  the 
east  or  toward  the  west — the  motion  being  always  toward  the  numeral.  Frequently,  at  the 
epoch  of  the  configuration,  one  or  more  satellites  will  be  invisible,  being  projected  on  the 
disk  of  the  planet:  this  phenomenon  is  indicated  by  a  light  disk  O  at  the  left  hand  side  of 
the  page.  Frequently,  also,  one  or  more  satellites  will  be  invisible,  being  concealed  in 
occultation  behind  the  disk,  or  eclipsed  in  the  shadow  of  the  planet :  this  phenomenon  is 
indicated  by  a  dark  disk  •  at  the  right  hand  side  of  the  page.  In  both  cases,  the  annexed 
numeral  serves  to  point  out  which  satellite  is  thus  rendered  invisible. 

When  an  observation  is  made  at  a  different  hour  from  that  for  which  the  diagram  is  con* 
structed,  the  motion  of  the  satellite  during  the  interval  may  be  judged  by  transferring  its 
given  position  to  the  above  diagram,  and  estimating  its  motion  during  the  elapsed  interval 
on  the  above  diagram  of  the  orbits,  by  means  of  the  following  table  of  the  periods :  — 

MEAN  SYNODIC  PERIODS  OF  THE  SATELLITES. 


d  h  m  ■ 

I.     1  18  28  35.945 

II.     3  18  17  53.795 

III.  7  3  59  35.854 

IV.  16  18  5  6.928 


1.76986048 

3,55409416 

7.16638720 

16.75355241 
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WASHINGTON  MEAN  TIMES  OF  GEOCENTRIC  SUPERIOR  CONJUNCTION. 


SATELLITE  I. 


Jan. 


0 
2 
4 

6 

8 


9 
11 
13 
15 
16 


18 
20 
22 
23 
25 


27 

29 

31 

Feb.   1 

3 


5 

7 

8 

10 

12 


14 
16 
17 
19 
21 


23 
24 
26 
28 
Mar.   2 


3 
5 

7 

9 

11 


12 

14 
16 

18 


h  m 

23  48.9 

18  16.4 

12  44.2 

7  11.9 

1  39.6 


20 

14 

9 

3 

21 


7.4 
35.2 

3.3 
31.3 
59.5 


16  27.6 
10  55.9 
5  24.3 
23  52.7 
18  21.1 


12  49.8 

7  18.4 

1  47.3 

20  16.0 

14  44.9 


9  13.8 

3  42.8 

22  11.8 

16  41.0 

11  10.1 


5  39.4 

0  8.6 

18  38.1 

13  7.4 

7  36.9 


2 

20 

15 

9 

4 


6.4 
36.0 

5.6 
35.4 

4.9 


22  34.7 

17  4.4 

11  34.3 

6  4.1 

0  34.1 


19  3.9 

13  34.0 

8  4.0 

2  34.0 


Mar.  19 

21 
23 
25 

26 


Apr. 


28 

30 

1 

3 

4 


6 

8 

10 

11 

13 


15 
17 

18 
20 
22 


24 

26 
27 


h 
21 


Jane  30 

July   2 

4 

5 

7 


9 
II 
12 
14 
16 


18 
20 
21 
23 
25 


27 

28 

30 

Aug.   1 


m 
4.1 
15  34.2 
10  4.3 
34.5 
4.6 


4 
23 


17  34.9 
12  5.0 
35.3 
5.5 


6 
1 


19  35.9 


14 

8 

3 

21 

16 


6.2 
36.5 

6.8 
375 

7.6 


10  38.0 
5  8.4 
23  38.8 
18  9.1 
12  39.6 


7  10.1 

1  40.6 

20  11.0 


14  25.7 

8  55.9 

3  26.1 

21  56.2 

16  26.3 


10  56.3 
5  26.4 
23  56.5 
18  26.5 
12  66.5 


7  26.4 

1  56.4 

20  26.3 

14  56.2 

9  26.1 


3  65.9 
22  25.7 
16  55.4 
11  25.1 


h  m 

h  in 

Aug.  3 

6  54.8 

Oct  18 

8  26.8 

6 

0  24.6 

20 

2  54.0 

6 

18  54.1 

21 

21  21.3 

8 

13  23.7 

23 

15  48.4 

10 

7  53.3 

25 

10  15.5 

12 

2  22.9 

27 

4  42.5 

13 

20  52.4 

28 

23  9.5 

16 

15  21.9 

30 

17  36.4 

17 

9  51.3 

Nov.   1 

12  3.2 

19 

4  20.7 

3 

6  29.9 

20 

22  49.9 

5 

0  56.7 

22 

17  10.2 

6 

19  23.3 

24 

11  48.3 

8 

13  50.0 

26 

6  17.5 

10 

8  16.6 

28 

0  46.7 

12 

2  43.1 

29 

19  15.7 

13 

21  9.4 

31 

13  44.8 

15 

15  35.8 

Sept.  2 

8  13.8 

17 

10  2.0 

4 

2  42.7 

19 

4  28.3 

5 

21  11.6 

20 

22  54.5 

7 

15  40.3 

22 

17  20.6 

9 

10  9.1 

24 

11  46.6 

11 

4  37.8 

26 

6  12.7 

12 

23  6.5 

28 

0  38.7 

14 

17  35.0 

29 

19  4.7 

16 

12  3.6 

Dec.   1 

13  30.7 

18 

6  32.1 

3 

7  56.7 

20 

1  0.5 

5 

2  22.7 

21 

19  29.0 

6 

20  48.6 

23 

13  57.4 

8 

15  14.4 

25 

8  25  6 

10 

9  40.4 

27 

2  53.8 

12 

4  6-2 

28 

21  21.8 

13 

22  32.1 

30 

15  49.9 

15 

16  57.9 

Oot.   2 

10  17.8 

17 

11  23J* 

4 

4  45.8 

19 

6  49.6 

5 

23  13.7 

21 

0  15.6 

7 

17  41.5 

22 

18  41.5 

9 

12  9.1 

24 

13  7.6 

11 

6  36.8 

26 

7  33.5 

13 

1  4.4 

28 

1  59.6 

14 

19  31.9 

29 

20  25.6 

16 

13  59.4 

31 

14  517 

IM 
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WASHINGTON  MEAN  TIMES  OF  GEOCENTRIC  SUPERIOR  CONJUNCTION. 

SATELLITE 

II 

■ 

h    m 

h    m 

h     id 

b    m 

Jan. 

0 

1  17.3 

Mar. 

22 

19  14.3 

Aug. 

1 

11  47.2 

Oct.     18 

16  56.3 

3 

14  29.1 

26 

8  37.7 

5 

1  11.7 

22 

6    9.9 

7 

3  42.1 

29 

22    l.l 

8 

14  34.7 

25 

19  21.3 

10 

16  55.4 

Apr. 

2 

11  24.8 

12 

3  58.5 

29 

8  34.7 

14 

6    9.3 

A 

6 

0  489 

15 

17  20.9 

Nov.      1 

21  45.9 

17 

19  23.8 

9 

14  13.2 

19 

6  44.0 

5 

10  57.0 

21 

8  39.0 

13 

3  37.8 

22 

20    5.6 

9 

0    69 

24 

21  54.7 

16 

17    2.3 

26 

9  27.9 

12 

13  16.9 

28 

11  11.0 

20 

6  27.4 

29 

22  48.8 

16 

2  25.7 

Feb. 

1 

0  27.9 

23 

19  523 

Sept. 

2 

12  10.4 

19 

15  34.6 

4 

13  45.4 

27 

9  17.7 

6 

1  30.5 

23 

4  42.7 

8 

3    3.4 

9 

14  51.2 

26 

17  50.7 

11 

16  21.8 

13 

4  10.3 

30 

6  58.0 

15 

5  40  9 

Jnne 

30 

11    3.2 

16 

17  30.1 

Dec.      3 

20    5.5 

18 

19    0.3 

July 

4 

0  28.2 

20 

6  48  2 

7 

9  12.4 

22 

8  20.3 

7 

13  54.2 

23 

20    6.8 

10 

22  19.3 

25 

21  40.7 

11 

3  18.9 

U7 

9  23.8 

14 

11  25.8 

Mar. 

1 

11     1.5 

14 

16  44.8 

30 

22  41.2 

18 

0  32.4 

5 

0  22.8 

18 

6    9.2 

Oct. 

4 

11  57.1 

21 

13  38.9 

8 

13  44.5 

21 

19  34.5 

8 

1  13.3 

25 

2  45.9 

12 

3    6.4 

- 

25 

8  58.6 

11 

14  28.0 

28 

15  52.7 

15 

16  28.7 

28 

22  23.6 

15 

3  42.8 

32 

4  59.9 

19 

5  51.3 

SATELLITE 

II] 

[. 

• 

h    id 

h    m 

h     m 

h    m 

Jan. 

3 

12  187 

Mar. 

30 

13  25.3 

July 

30 

17  22.1 

Oct.     17 

14  16.0 

10 

16    2.0 

Apr. 

6 

17  49.9 

Aug. 

6 

21  42.9 

24 

17  55.8 

17 

19  49.6 

13 

22  17.0 

14 

2     1.4 

31 

21  32.0 

24 

23  41.6 

21 

2  45.0 

21 

6  16.7 

Not.      8 

1     2.6 

Feb. 

1 

3  38.2 

28 

7  14.0 

28 

10  29.4 

15 

4  29.4 

8 

7  39.1 

Sept. 

4 

14  39.5 

22 

7  51.8 

15 

11  44.3 

11 

18  45.7 

23 

11   10.7 

22 

15  53.8 

July 

1 

23  42.5 

18 

22  48.4 

Dec.      6 

14  27.2 

Mar. 

1 

20    6.7 

9 

4    9.1 

26 

2  47.5 

13 

17  42.4 

9 

0  22.9 

16 

8  34.7 

Oct. 

3 

6  41.7 

20 

20  57.9 

16 

4  41.5 

23 

12  59.6 

10 

10  31.3 

28 

0  13.7 

23 

9    2.5 

SATELLITE 

n 

T. 

h    m 

h    m 

h    m 

h    m 

Jan. 

6 

6  58.3 

Apr. 

17 

0  39.9 

July 

27 

5  38.0 

Oct.     19 

3    2.9 

22 

23  51.3 

May 

3 

21  26.4 

Aug. 

13 

1  41.2 

Nov.     4 

19  10.9 

F*b. 

8 

17  47.0 

29 

21    7.0 

21 

10  14.1 

25 

12  33.5 

Sept 

15 

16    1.3 

Dec.      8 

0  20.1 

Mar. 

14 

8    9.5 

June 

23 

12  16.1 

Oct. 

2 

10    1.7 

24 

13  20.9 

31 

4  173 

July 

10 

9    1.7 
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WASHINGTON  MEAN  TIME. 

JANUARY. 
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Note.— In.  denotes  ingress;  Eg.,  egress;  Dis.,  disappearance;  Be.,  reappearance;  Ec.,  eclipse. 

Oc.  denotes  oocultaUon;  Tr.,  transit  of  the  satellite;  Sh.,  transit  of  the  shadow;  *  Visible  at  Washington. 
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Note.— In.  denotes  ingress;  Eg.,  egress;  Dis.,  disappearance;  He.,  reappearance;  Ec,  eclipse. 

Oc.  denotes  oeonltsttan;  Tr.,  transit  of  the  satellite;  Sh.,  transit  of  the  shadow;  *  Visible  si  Washington. 
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12  19 

in.  oc 

Dis. 

4  58 

I.       Oc. 

Dis. 

22  21 

III.    Sh. 

In! 

14    6  21.2 

I.       Ec 

Re. 

6    3  20.1 

III.    Ec. 

Re. 

23  13    3.6 

I.       Ec 

Re. 

14  31 

in.  Oc 

Re. 

8  19  33.6 

I.    *Ec 

Re. 

20     0  18 

III.    Sh. 

Eg. 

16  24    6.5 

ni.  Ec 

Dis. 

10     2    8 

I.       Tr. 

In. 

17    7 

I.       Tr. 

In! 

18    9    5.1 

IIL   Ec 

Re. 

3  18 

I.       Sh. 

In. 

18  11 

I.       Sh. 

In. 

SI     8    7 

I.    *Tr. 

In. 

4  21 

I.       Tr. 

Eg. 

19  20 

I.       Tr. 

Eg. 

9    3 

I.    *Sh. 

In. 

5  30 

I.       Sh. 

Eg. 

20  23 

I.       Sh. 

Eg. 

10  21 

I.       Tr. 

Eg* 

7  31 

n.  *Tr. 

In. 

23  40 

II.     Tr. 

In. 

11  16 

I.       Sh. 

Eg. 

9  52 

II.  *  Sh. 

In. 

91     1  49 

II.     Sh. 

In. 

15  52 

II.     Tr. 

In! 

10  11 

II.  *  Tr. 

Eg. 

2  21 

II.     Tr. 

Eg. 

17  46 

II.      Sh. 

Iu. 

12  31 

II.     Sh. 

—    *^ 

Eg. 

4  28 

II.     Sh. 

Eg. 
Dis. 

18  33 

n.    TV. 

Eg. 

23  27 

I.       Oc. 

Dis. 

14  28 

I.       Oc. 

20  25 

n.    sh. 

Eg. 

11     2  48  31.6 

I.       Ec. 

Re. 

1 

Note.— In.  denotes  ingress;  Eg.,  egress;  Dis.,  disappearance;  Re.,  reappearance;  Ec.,  eclipse. 

Oc.  denotes  oocultation;  Tr.,  transit  of  the  satellite;  Sh.,  transit  of  the  shadow;  *  Visible  at  Washington. 


JUPITER'S  SATELLITES,   1882. 


461 


WASHINGTON  MEAN  TIME. 


MARCH. 


Phases  of  the  Eclipses  of  the  Satellites  for  an  Averting  Telescope. 


I. 


r 


II. 


r 


III. 


d 

• 


r 


Configurations  at  8b  SO10  for  an  Inverting  Telescope. 


Day. 


Week 


Eaek 


3 


o 


1     -3  2* 


1-     2*  O 


4' 


4 


O 


3*     4' 


30 


•8 

4. 


fl 


3- 


1-  2* 


4- 

'3 


2- 


1   O 


8  |OU 


•2    O 


9 


4* 


O   l     *3 


•2 


10  |02. 


11 


.2 


_p 

O 


12 


O   3-2 


13 


3- 
•4 


V    2- 


14 


15 


3- 


•1       Q4 


•2 


oi- 


16 


17 


V     Q2- 


l#-3 


IB 


O 


19 


O  *2     3- 


20 


21 


22 


o 


1-    2' 


O      i* 


23 


4. 


•io 


24 


l'O     2- 


25 

26" 
27 


2' 


O      •! 


O 


1      2' 


26 


29 


1  2' 


•2 


O        1 


30 


31   JO  1* 


'i  o 


•2 


O  '4   2- 
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WASHINGTON  MEAN  TIME. 

■ 

APRIL. 

d      h    m     a 

d      h    m     ■ 

d      h    m     a 

■ 

1     5  29 

I. 

Oc 

Die 

11      2    9 

I. 

Sh. 

Eg. 

31     4  26  53.1 

in. 

Ec    Die  J 

8  35  14.7 

I.   • 

'Ec. 

Re 

8    6 

II.  *  Tr. 

In! 

6  14  534 

I1L 

Ec    Re. 

»     237 

I. 

Tr. 

In. 

9  42 

II. 

Sh. 

In. 

14  11 

L 

Tr.    In. 

332 

I. 

Sh. 

In. 

10  47 

II. 

Tr. 

Eg- 

14  49 

I. 

Sh.    In. 

4  51 

I. 

Tr. 

Eg. 

12  20 

II. 

Sh. 

Eg. 

16  25 

I. 

Tr.    Eg. 

5  45 

I. 

Sh. 

Eff. 
Die 

20  30 

I. 

Oc. 

Dis. 

17    2 

I. 

Sh.    Eg. 

10    5 

II. 

Oc 

23  28iai 

I. 

Ec 

Re 

33     0  21 

II. 

Tr.     Iu. 

14  30  49.7 

II. 

Ec. 

Re. 

13    17  39 

I. 

Tr. 

In. 

1  38 

II. 

Sh.    Iu. 

23  69 

I. 

Oc. 

Die 

16  25 

I. 

Sh. 

In. 

3    2 

IL 

Tr.    Eg. 

3     2  37 

m. 

Tr. 

In. 

19  53 

I. 

Tr. 

Eg. 

4  17 

n. 

Sh.    Eg. 

3    4    4.0 

I. 

Ec. 

Re. 

20  38 

I. 

Sh. 

Eg. 
Dm. 

11  33 

i. 

Oc    Die 

4  49 

III. 

Tr. 

Eg. 

13     2  17 

II. 

Oc 

14  21    3.2 

i. 

Ec.    Re 

623 

III. 

Sh. 

In. 

6  26  11.6 

II. 

Ec. 

Re. 

33     8  41 

i. 

Tr.    In. 

822 

Ill/  Sh. 

Eg. 

15    1 

I. 

Oc 

Die 

9  18 

i. 

Sh.    In. 

21    8 

I. 

Tr. 

S 

17  57    3.9 

I. 

Ec. 

Re. 

10  55 

i. 

Tr.    Eg. 

22    1 

I. 

Sh. 

In. 

21  11 

in. 

Oc 

Dis. 

11  31 

i. 

Sh.    Eg. 
Oc    Die 

23  21 

I. 

Tr. 

Eg. 

23  23 

in. 

Oc. 

Re 

18  32 

ii. 

4     0  14 

I. 

Sh. 

Eg. 

14     0  26    4.3 

iii. 

Ec 

Die 

22  21  25.9 

n. 

Ec    Re 

5  16 

II. 

Tr. 

In! 

2  13    3.0 

in. 

Ec. 

Re. 

34     6    3 

i. 

Oc    Die 

7    5 

II.  • 

'Sh. 

In. 

12    9 

i. 

Tr. 

In. 

8  49  47.5 

i. 

Ec.    Re. 

7  57 

II.  •  Tr. 

Eg. 

12  54 

i. 

Sh. 

In. 

15  57 

m. 

Tr.    In. 

9  44 

II. 

Sh. 

Eg. 

DL8. 

14  23 

i. 

Tr. 

Eg. 

18  10 

in. 

Tr.    Eg. 

18  29 

I. 

Oc 

15    7 

i. 

Sh. 

Eg. 

18  25 

m. 

8b.    Iu. 

21  32  58.4 

I. 

Ec. 

Re. 

21  31 

ii. 

Tr. 

J£. 

20  26 

in. 

Sh.    Eg. 

3    15  38 

I. 

Tr. 

In. 

23    0 

ii. 

Sh. 

In. 

30     3  12 

i. 

Tr.     In. 

16  30 

I. 

Sh. 

In. 

Iff     0  12 

ii. 

Tr. 

Eg. 

3  47 

i. 

Sh.    In. 

17  52 

L 

Tr. 

Eg. 

1  39 

ii. 

Sh. 

Eg. 

525 

i. 

Tr.     Eg. 

18  43 

I. 

Sh. 

Eff. 
Dig. 

9  31 

i. 

Oc. 

Dis. 

6    0 

i. 

8b.    Eg. 

23  29 

II. 

Oc. 

12  25  53.6 

i. 

Ec. 

Re. 

13  46 

n. 

Tr.     In. 

6     3  49  194 

II. 

Ec 

Re 

16     6  40 

i. 

Tr. 

In. 

14  56 

n. 

Sh.    In. 

13    0 

I. 

Oc 

Die 

7  23 

1.    *Sh. 

In. 

16  27 

n. 

Tr.    Eg. 

16    1  45.8 

I. 

Ec 

Re. 

8  54 

1. 

Tr. 

Eg. 

17  35 

n. 

Sh.    Eg. 
Oc    Die 

16  44 

III. 

Oc 

Dis. 

9  36 

I. 

Sh. 

Eff. 
Du. 

36     0  34 

i. 

18  56 

III. 

Oc 

Re. 

16  42 

II. 

Oc 

3  18  36.8 

i. 

Ec    Re 

20  24  51.9 

III. 

Ec 

Dis. 

19  44  29.0 

II. 

Ec 

Re. 

21  43 

L 

Tr.    In. 

22  10  49.7 

in. 

Ec. 

Re. 

17     4    2 

I. 

Oc 

Dis. 

22  16 

i. 

Sh.    In. 

y  io  8 

i. 

Tr. 

In. 

6  54  39.6 

I. 

Ec 

Re. 

23  56 

i. 

Tr.     Eg. 

10  59 

i. 

Sh. 

In. 

11  29 

III. 

Tr. 

In. 

37     029 

i. 

Sh.    Eir. 

12  22 

i. 

Tr. 

Eg. 

13  42 

III. 

Tr. 

Eg. 

7  57 

n.  *  Oc.    Dis. 

13  12 

i. 

Sh. 

Eg. 

14  24 

III. 

Sh. 

In! 

11  40    9.5 

n. 

Ec.    Re. 

18  41 

n. 

Tr. 

In. 

16  25 

in. 

Sh. 

Eg. 

19    4 

i. 

Oc    Die 

20  23 

ii. 

Sh. 

In. 

18     1  10 

i. 

Tr. 

In! 

21  47  19.8 

i. 

Ec    Re 

21  22 

ii. 

Tr. 

Eg. 

1  52 

i. 

Sh. 

In. 

38     6    7 

in. 

Oc    Die 

23    2 

ii. 

Sh. 

Eff. 
Dis. 

324 

i. 

Tr. 

Eg. 

8  21 

in. 

Oc    Re 

8     7  30 

i.  * 

'  Oc 

4    5 

i. 

Sh. 

Eg. 

8  28    0.3 

m. 

Ec.    Die 

10  30  37.6 

i. 

Ec. 

Re. 

10  56 

n. 

Tr. 

In. 

10  17    4.3 

in. 

Ec    Re 

9     4  38 

i. 

Tr. 

In. 

12  19 

ii. 

Sh. 

In. 

16  13 

i. 

Tr.     In. 

5  27 

i. 

Sh. 

In. 

13  37 

ii. 

Tr. 

Eg. 

16  45 

i. 

Sh.     In. 

6  52 

i. 

Tr. 

Eg. 

14  58 

ii. 

Sh. 

Eg. 

18  27 

i. 

Tr.     Eg. 

7  40 

1.    *  Sh. 

Eg. 

22  32 

L 

Oc 

Dis. 

18  58 

i. 

Sh.    Eg. 

12  53 

II. 

Oc 

Dis. 

1*     1  23  30.6 

i. 

Ec. 

Re. 

30     3  11 

n. 

Tr.     In. 

17    7  36.7 

II. 

Ec 

Re. 

19  40 

L 

Tr. 

In. 

4  14 

n. 

Sh.    In. 

10     2    0 

I. 

Oc 

Dis. 

20  20 

i. 

Sh. 

In. 

5  52 

n. 

Tr.     Eg. 

4  59  25.4 

I. 

Ec 

Re. 

21  54 

L 

Tr. 

Eg. 

6  53 

n. 

Sh.    Eg. 

7    2 

in.*Tr. 

In. 

22  33 

I. 

Sh. 

Eg. 

13  35 

i. 

Oc    Die 

9  15 

IIL 

Tr. 

Eg. 

30     5    7 

II. 

Oc 

Die 

16  16    6.8 

i. 

Ec    Re 

10  24 

III. 

Sh. 

In. 

9    3    8.3 

n. 

Ec 

Re. 

30    10  44 

i. 

Tr.    In. 

12  24 

m. 

Sh. 

Eg. 

17    2 

i. 

Oc. 

Die 

11  14 

i. 

Sh.    In. 

23    9 

I. 

Tr. 

In. 

19  52  15.0 

i. 

Ec 

Re. 

12  57 

L 

Tr.    Eg. 

23  56 

I. 

Sh. 

In. 

31      1  39 

in. 

Oc. 

Dis. 

13  27 

i. 

Sh.    Eg. 
Oc.    Die 

11      1  23 

I. 

Tr. 

Eg. 

3  51 

in. 

Oc. 

Re 

21  22 

ii. 

TheSatel 

lites  < 

wre  not  viei 

ble  during  May 

and  June, 

Jupit< 

3r  being  too  nea 

r  the  Sun. 

Not*.— In.  denotes  ingress;  Eg.,  egress;  Die,  disappearance;  Be.,  reappearance;  Ec.,  eclipse. 

Oc.  denotes  oocoltation ;  Tr.,  transit  of  the  satellite ;  Sh.,  transit  of  the  shadow;  *  Visible  at  Washington. 
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WASHINGTON  MEAN  TIME. 

1 

APKIL. 

Phases  of  the  Eclipses  of  the  Satellites  for  an  Inverting  Telescope. 

I. 

£ 

:=V 

„  r^ 

r 

• 

in    ^ 

K 

z) 

...  (^ 

C*    '. 

Configurations  at  8h  for  an  Inverting  Telescope. 

Day. 

WwL 

Bast 

1 

2-                   O                          "4        "3 

!• 

2 

1-   -2  O                     3'                      '4 

3 

3-    O           #1         '2                                    4       * 

4 

3*               1-         2-0                                                                -4 

5 

•3           -2                 O           1'                                             4- 

•1 

.i1     O          "2                                4-               . 

7 

O    1'        2-  3      4- 

8 

2-                 O   4*                              -3 

!• 

9| 

4-      -2  V  O                        3* 

10  |Q3* 

4-                                      O       "1            '3 

H   1 

4* 

3*              1-         20' 

12 

4- 

•3            *2                   O             "1 

1    13 

•4 

•3  -1          O       2 

14 

* 

4                                                     C 

)       1-  -3  2- 

}                                 '3 

. , 

15 

1 

•4                    2-          1  ( 

16  (O  1" 

•4  -2          O                            3- 

17  | 

OsVi          '2 

18 

3-            V         O     *2                       -4 

19 

•3    2-                            O            '1                                   "4 

20 

•3        1           O                                                            '4 

'2* 

21 

O     *3  1«        2*                                        4» 

22 

3"  •!      O                               *8                     4' 

23 

•2              Ol'                            3'         4- 

24 

O        3-     -2    4' 

1  • 

25 

3-          1-  4  O*      2- 

26 

3-      ,r         o    -i 

27 

4-              -3          1-             O 

•2# 

28 

4' 

O        1'     «• 

•3# 

29 

4- 

•12-     O                            '3 

30 

•4 

•2                O    1"                           3- 
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WASHINGTON  MEAN  TIME, 

JULY. 

• 

d      h    m     8 

d      h    m     8 

d      h    m     8 

1     9  58 

I. 

Sh. 

In. 

11      6  34 

I. 

Oc. 

Re. 

91    20  55 

II. 

Oc 

Re. 

10  30 

I. 

Tr. 

In. 

Id     0  49 

I. 

Sb. 

In. 

21  34 

I. 

Oc 

Re. 

12  11 

I. 

8h. 

Eg. 

1  31 

I. 

Tr. 

In. 

99    15  41 

I.    *Sh. 

In. 

12  44 

I. 

Tr. 

Eg. 

DlS. 

3    3 

I. 

Sh. 

Eg. 

16  32 

I. 

Tr. 

In. 

20  27  24.9 

III. 

Ec. 

3  46 

I. 

Tr. 

Eg. 

17  55 

L 

Sh. 

Eg. 

22  26  53.1 

in. 

Eo. 

Re. 

14  27 

III. 

Sh. 

In. 

18  47 

I. 

Tr. 

**• 
Dis. 

22  32 

III. 

Oc. 

Die 

16  40 

III. 

Sh. 

Eg. 

»    8  25  ao 

III. 

Ec 

2     0  53 

III. 

Oc. 

Re. 

17  18 

III. 

Tr. 

In! 

10  28  18.8 

III. 

Ec 

Re. 

3  34 

II. 

Sh. 

In. 

19  25 

II. 

Sh. 

In. 

11  16 

II. 

Sh. 

In. 

4  41 

II. 

Tr. 

In. 

19  40 

III. 

Tr. 

Eg. 

11  48 

m. 

Oc 

Dis. 

6  14 

IL 

Sh. 

Eg. 

20  53 

II. 

Tr. 

In. 

12  59  12.1 

i. 

Ec 

Dis. 

7  17  44.5 

I. 

Ec. 

DlS. 

22    6 

II. 

Sh. 

Dis. 

13    3 

ii. 

Tr. 

In. 

7  23 

H. 

Tr. 

Eg. 

22    8  34.7 

I. 

Ec. 

13  58 

ii. 

Sh. 

Eg. 

10    3 

I. 

Oc. 

Re. 

23  35 

II. 

Tr. 

Eg. 

14  11 

in. 

Oc 

Re 

3     4  27 

I. 

Sb. 

In. 

13      1    4 

I. 

Oc. 

Re. 

15  45 

ii.  * 

»  Tr. 

Eg. 

5    0 

I. 

Tr. 

In. 

19  18 

I. 

8h. 

In. 

16    4 

i.  * 

>  Oc 

Re 

6  40 

I. 

8h. 

Eg. 

20    1 

I. 

Tr. 

In. 

94    10  10 

i. 

Sh. 

In. 

7  15 

I. 

Tr. 

Eff. 

21  32 

L 

Sh. 

Eg. 

11    3 

i. 

Tr. 

In. 

21  58  18.6 

II. 

Ec. 

DlS. 

22  16 

I. 

Tr. 

Eg. 

DlB. 

12  23 

i. 

Sh. 

Eg. 

4     146  12.5 

I. 

Eo. 

Dis. 

14    13  54  41.4 

II. 

Ec. 

13  IS 

i. 

Tr. 

Eg. 

1  49 

II. 

Oc. 

Re. 

16  37    1.6 

I. 

Ec. 

Die 

95     5  49  57.4 

ii. 

Ec 

Dis. 

4  33 

I. 

Oc. 

Re. 

18    6 

II. 

Oc. 

Re. 

7  27  36.6 

i. 

Ec 

Dis. 

22  55 

I. 

8b. 

In. 

19  34 

I. 

Oc. 

Re. 

10  20 

ii. 

Oc. 

Re 

23  30 

I. 

Tr. 

In. 

15    13  46 

I. 

Sh. 

In. 

10  33 

i. 

Oc 

Re. 

5     1    8. 

I. 

Sb. 

Eg. 

14  32 

I. 

Tr. 

In. 

96     4  38 

L 

8h. 

In. 

1  45 

I. 

Tr. 

Eg. 

16    0 

I.    * 

*8h. 

Eg. 

5  33 

1. 

Tr. 

In. 

10  27 

III. 

Sh. 

In. 

16  47 

I. 

Tr. 

Eg. 

Dig. 

6  52 

1. 

Sh. 

Eg. 

12  39 

III. 

Sh. 

Eg. 

16     4  25  33.4 

III. 

Ec. 

7  48 

1. 

Tr. 

Eg. 

12  51 

III. 

Tr. 

In. 

6  27  29.4 

III. 

Ec. 

Re. 

22  26 

ILL 

Sh. 

I£ 

15  12 

IIL 

Tr. 

Eg. 

7  23 

III. 

Oc 

Dis. 

9T     0  33 

IL 

Sb. 

In. 

16  51 

II. 

Sh. 

In. 

8  42 

n. 

Sh. 

In. 

0  41 

III. 

Sh. 

Eg. 
Die 

18    5 

II. 

Tr. 

In. 

9  46 

in. 

Oc. 

Re. 

1  56    2.7 

I. 

Ec 

19  32 

n. 

Sh. 

Eg. 

10  17 

ii. 

Tr. 

In. 

2    6 

ni. 

Tr. 

In. 

20  14  43.0 

I. 

Eo. 

Die. 

11    5  26.0 

i. 

Ec. 

Dis. 

226 

ii. 

Tr. 

In. 

20  47 

II. 

Tr. 

Eg. 

.    11  24 

n. 

Sh. 

Eg. 

3  15 

ii. 

Sh. 

Eg- 

23    3 

I. 

Oc. 

Re. 

12  59 

ii. 

Tr. 

Eg. 

4  30 

in. 

Tr. 

Eg. 

*  17  23 

I. 

Sh. 

In. 

14    4 

i. 

Oc. 

Re. 

5    3 

i. 

Oc. 

Re 

18    1 

I, 

Tr. 

In. 

1*     8  15 

i. 

Sh. 

In. 

5    8 

n. 

Tr. 

Eg. 

19  37 

I. 

Sh. 

Eg. 

9    2 

i. 

Tr. 

In. 

23    7 

i. 

Sh. 

In. 

20  15 

I. 

Tr. 

Eg. 

10  29 

L 

Sh. 

Eg. 

98     0    3 

i. 

Tr. 

In. 

T   11  17  2T.1 

II. 

Ec. 

Dis. 

11  17 

1. 

Tr. 

Eg. 

DlB. 

1  20 

i. 

Sh. 

Eg. 

14  43  1L2 

L 

Ec. 

Dis. 

18     3  12  45.6 

II. 

Ec 

2  18 

i. 

Tr. 

Ep. 
Dis.   , 

15  15 

II. 

Oc. 

Re. 

5  33  53.6 

I. 

Ec. 

Dis. 

19    9    5.8 

n. 

Ec 

17  33 

I. 

Oc. 

Re. 

7  30 

II. 

Oc. 

Re. 

20  24  27.7 

i. 

Ec 

Dis. 

8    11  52 

L 

Sh. 

In. 

8  34 

I. 

Oc. 

Re. 

23  33 

i. 

Oc. 

Re. 

12  31 

L 

Tr. 

In. 

19     2  44 

I. 

Sh. 

In. 

23  45 

n. 

Oc 

Re 

14    6 

T. 

Sh. 

Eg. 

3  32 

I. 

Tr. 

In. 

29    17  35 

i. 

Sh. 

In. 

14  46 

I. 

Tr. 

Eg. 

4  58 

I. 

Sh. 

Eg. 

16  33 

i. 

Tr. 

In. 

9     0  26  28.4 

III. 

Eo. 

Die. 

5  47 

I. 

Tr. 

Eg. 

19  49 

i. 

Sh. 

Eg. 

2  27  10.2 

III. 

Ec. 

Re. 

18  27 

III. 

Sh. 

In. 

20  48 

i. 

Tr. 

Eg. 

2  58 

III. 

Oc. 

Dis. 

20  42 

III. 

Sh. 

Eg. 

30    12  24  17.0 

in. 

Ec 

Din. 

5  20 

m. 

Oc. 

Re. 

21  43 

III. 

Tr. 

In. 

13  50 

n. 

Sh. 

In. 

6    8 

II. 

Sb. 

In. 

21  59 

II. 

Sh. 

In. 

14  28  43.2 

in.* 

'Ec 

Re. 

7  29 

II. 

Tr. 

In. 

23  40 

II. 

Tr. 

In. 

14  52  51.4 

i.  * 

*  Ec 

Dis. 

8  49 

n. 

Sh. 

Eg. 

20     0    2  21.0 

I. 

Ec 

Dis. 

15  49 

ii.  * 

'Tr. 

In. 

9  11  39.0 

i. 

Ec. 

Dis. 

0    6 

III. 

Tr. 

Eg. 

16  10 

in.* 

'Oc 

Dis. 

10  11 

ii. 

Tr. 

Eg. 

0  41 

II. 

Sh. 

Eg. 

16  32 

IL 

Sh. 

Eg. 

12    4 

i. 

Oc. 

Re. 

2  22 

II. 

Tr. 

Eg. 

18    3 

i. 

Oc 

Re. 

10     6  20 

i. 

Sh. 

In. 

3    4 

I. 

Oc. 

Re 

18  31 

ii. 

Tr. 

Eg. 

7    1 

i. 

Tr. 

In. 

21  12 

I. 

Sh. 

In. 

18  34 

in. 

Oc 

Re. 

8  34 

L 

Sh. 

Eg. 

22    2 

I. 

Tr. 

In. 

31   12    4 

i. 

Sh. 

In. 

9  16 

1. 

Tr. 

Eg. 

D.8. 

23  26 

I. 

Sh. 

Eg. 

13    3 

i. 

Tr. 

In. 

11     0  35  32.4 

IT. 

Ec. 

91     0  17 

I. 

Tr. 

Ep. 
Dis. 

14  17 

i.  « 

1  Sh. 

Eg. 

3  40    5.7 

I. 

Ec 

Die. 

16  31  54.7 

II. 

Ec. 

15  18 

i.  • 

Tr. 

Eg. 

4  40 

II. 

Oc. 

Re. 

18  30  47.1 

I. 

Ec. 

Dis. 

Note.— In.  denotes  ingress;  Eg.,  egress;  Dis.,  disappearance;  &>.,  reappearance;  Ec,  eclipse. 

Oc.  denotes  occnltation;  Tr..  transit  of  the  satellite;  Sh..  transit  of  the  shadow;  *  Visible  at  Washington 
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JULY. 

Phases  of  the  Eclipses  of  the  Satellites  for*  an  Inverting  Telescope. 

I. 

■■€ 

* 

„    -  r^i 
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•  kJ 

d       rt; 1 

Configurations  at  15*  for  an  Inverting  Telescope. 
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2 
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4 

4- 
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5 

O  3- 

4- 

•1         O  8' 

6 

•4 

3-    2-                     O    1* 

7 
8 

•4 

'3                                O                                                                '1  •  *2  # 

•4                     -3        «l-0                  * 

9 

•4  2-        O      "1    '3 

10 

•2  1-           O     '4                         '3 

11 

O            -1  '2         f 

12 

•1           03*     2-                                     'A 

13 

3-2-                   O        1'                                                  '4 

14 
15 
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O   1- 

•3                  O                   8"                                   4' 

16 

1 
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17 

.2        1-        O                         4-     -3 

is  i 

40-          \               3- 

19 

4-  1«             O      3*   2- 

20 

4-                  *                  o         1' 

21   | 

4- 
4. 

3-                          -J  «2  ( 
•3                      ( 

D 

22 

1 

^  )•                 -2 

23 

10  2- 

•4 

O  "3                                                                          *1# 

24  | 

•4 

•2             1-    O                            '3 

|    25 

•4                         o       *                 3- 

26 

1 

i-            r\              a- 

•4                 \J                      V 

27 

2-3-            O        "41- 

28 
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29 
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30 
3l~ 
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oi- 
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WASHINGTON  MEAN  TIME. 

> 

AUGUST. 

d      h    m     e 

d      h    m     s 

d      h    m     a 

1      8  27    6.7 

II.      Ec. 

Dis. 

11      6  16 

I. 

Tr. 

Eg. 
Dis. 

21    IS  59 

I.       Tr. 

In. 

9  21  14.0 

I.       Ec. 

Dis. 

lil     0  11  35.5 

I. 

Ec. 

20    0 

I.       Sh. 

Eg. 

12  32 

I.       Oc. 

Re. 

0  23  18.7 

II. 

Ec. 

Dis. 

21  13 

I.       Tr. 

Eg. 

13    8 

II.      Oc. 

Re. 

3  30 

I. 

Oc. 

Re. 

32    15    1  46.5 

I.    »Ec. 

DlB. 

3     6  32 

I.       Sh. 

In. 

5  20 

II. 

Oc. 

Re. 

16  18  14.0 

II.  *  Ec. 

Dis. 

7  33 

I.       Tr. 

In. 

21  24 

I. 

Sh. 

In. 

18  27 

I.       Oc. 

Re. 

8  46 

I.       Sh. 

Eg. 

'  22  32 

I. 

Tr. 

In. 

21  27 

II.      Oc. 

Re. 

9  48 

I.       Tr. 

Eg- 

23  38 

I. 

Sh. 

Eg. 

33    12  15 

I.       Sh. 

In. 

3     2  24 

III.    Sh. 

In. 

13     0  46 

I. 

Tr. 

Eg. 
Dis. 

13  28 

I.    *Tr. 

In. 

3    7 

II,     Sh. 

In. 

18  39  57.2 

I. 

Ec. 

14  29 

I.    •  Sh. 

Eg. 

3  49  39.3 

I.       Ec. 

Dis. 

18  56 

II. 

Sh. 

In. 

15  43 

I.    #  Tr. 

§EL 

4  41 

III.    Sh. 

Eg. 

20  22  30.2 

III. 

Ec. 

Dis. 

34     9  30    6.1 

I.       Ec 

5  11 

II.     Tr. 

In. 

21  16 

11. 

Tr. 

In. 

10  49 

II.      Sh. 

In. 

5  49 

II.      Sh. 

Eg. 

21  40 

II. 

Sh. 

Eg. 

12  56 

I.       Oc 

Re. 

6  26 

in.    Tr. 

In. 

22    0 

I. 

Oc. 

Re. 

13  19 

II.  *  Tr. 

In.     , 

7    2 

I.       Oc. 

Re. 

22  29  29.2 

III. 

Ec. 

Re. 

13  31 

n.  *  8h. 

Eg. 

.  7  54 

II.      Tr. 

Eg. 

23  59 

II. 

Tr. 

Eg. 
Duu 

14  23 

III.#  Sh. 

In! 

8  51 

III.    Tr. 

Eg. 

14     0  48 

III. 

Oc 

16    2 

II.  •  Tr. 

Eg.    1 

4      1     1 

I.       Sh. 

I£ 

3  15 

III. 

Oc. 

Re. 

16  43 

III.    Sh. 

Eg-    1 

2    3 

I.       Tr. 

In. 

15  53 

I.    • 

1  Sh. 

In. 

19  17 

IU.    TV. 

In. 

3  15 

I.       Sh. 

Eg. 

17    1 

I. 

Tr. 

In. 

21  45 

III.    Tr. 

Eg. 

4  18 

I.       Tr. 

Eff. 

DlB. 

18    7 

I. 

Sh. 

Eg- 

36     6  43 

I.       Sh. 

In. 

21  46  13.9 

II.      Ec. 

19  15 

I. 

Tr. 

Eg. 

7  57 

I.       Tr. 

In. 

22  18    3.4 

I.       Ec. 

Dis. 

15    13    8  18.9 

I. 

Ec. 

Dis. 

8  57 

I.       Sh. 

Eg. 

*      1  32 

I.       Oc. 

Re. 

13  41  15.8 

II.  * 

1  Ec. 

Dis. 

10  12 

I.       Tr. 

Eg. 

2  33 

II.      Oc. 

Re. 

16  29 

I.    ' 

>Oc. 

Re. 

36     3  58  30.6 

I.       Ec. 

Dis. 

19  30 

I.       Sh. 

In. 

18  42 

II. 

Oc. 

Re. 

5  37  14.1 

U.      Ec 

Dis. 

20  32 

I.       Tr. 

In. 

16    10  21 

I. 

Sh, 

In. 

7  25 

I.       Oc. 

Re. 

21  43 

I.       Sh. 

Eg- 

11  31 

I. 

Tr. 

In. 

10  49 

II.      Oo. 

Re. 

22  47 

I.       Tr. 

Eg- 

12  35 

I. 

Sh. 

Eg. 

3T      1  12 

I.       Sh. 

In. 

6    16  23  44.4 

III.    Ec. 

Dis. 

13  45 

I.    4 

'  Tr. 

Eg. 

Dis. 

227 

I.       Tr. 

In.     1 

16  24 

II.      Sh. 

In. 

IT     7  36  41.* 

I. 

Ec. 

3  26 

I.       Sh. 

Eg. 

16  46  26.1 

I.       Ec. 

Dis. 

8  15 

II. 

Sh. 

In. 

4  41 

I.       Tr. 

Eg. 

18  29  26.8 

in.    Ec. 

Re. 

10  24 

m. 

Sh. 

In. 

22  26  50.8 

I.       Ec 

Dis. 

18  33 

II.      Tr. 

In. 

10  37 

ii. 

Tr. 

In. 

38     0    6 

II.      Sh. 

In. 

19    6 

II.      Sh. 

Eg. 

10  57 

n. 

Sh. 

Eg. 

1  54 

I.       Oc. 

Re. 

20    2 

I.       Oc. 

Re. 

10  59 

i. 

Oc. 

Re. 

2  39 

II.      Tr. 

In. 

20  30 

III.    Oc. 

Dis. 

12  43 

in. 

Sh. 

Eg. 

2  48 

II.      Sh. 

Eg. 
Dis. 

21  16 

II.      Tr. 

Eg. 

13  20 

ii.  * 

1  Tr. 

Eg. 

4  19  33.7 

III.    Ec. 

22  56 

III.    Oc. 

Re. 

15    3 

in/ 

'  Tr. 

In. 

5  22 

II.      Tr. 

Eg. 

r   13  58 

I.    *  Sh. 

In. 

17  30 

in. 

Tr. 

Eg. 

6  29    7.1 

III.    Ec. 

Re. 

15    2 

I.    *  Tr. 

In. 

18     4  50 

i. 

Sh. 

In. 

9  15 

III.    Oc. 

Dis. 

16  12 

I.    #  Sh. 

Eg- 

6    0 

i. 

Tr. 

In. 

11  44 

III.    Oc. 

Re. 

17  17 

I.       Tr. 

Eg. 
Dis. 

7    4 

i. 

Sh. 

Eg. 

19  40 

I.       Sh. 

In. 

8   11     4.13.1 

11.      Ec. 

8  14 

i. 

Tr. 

Eg. 

20  56 

I.       Tr. 

In. 

11  14  48.5 

I.       Ec. 

Dis. 

19     2    5    4.4 

i. 

Ec. 

Dis. 

-  21  54 

I.       Sh. 

Eg. 

e|. 

14  31 

I.    *  Oc. 

Re. 

3    0  18.9 

ii. 

Ec. 

Dis. 

23  11 

I.       Tr. 

15  56 

II.  #  Oc. 

Re. 

5  28 

i. 

Oc. 

Re. 

»•   16  55  11.5 

I.       Ec. 

Dis. 

9     8  27 

I.       Sh. 

In. 

8    5 

ii. 

Oc. 

Re. 

18  55    7.2 

II.      Ec. 

Dis. 

9  32 

I.       Tr. 

In. 

23  18 

i. 

Sh. 

In. 

20  23 

I.       Oc. 

Re. 

10  41 

I.       Sh. 

Eg. 

20     0  29 

i. 

Tr. 

In. 

36     0  10 

II.      Oc 

Re. 

11  47 

I.        Tr. 

Eg. 

1  32 

i. 

Sh. 

Eg. 

14    9 

I.    *  Sh. 

In. 

10     5  41 

II.      Sh. 

In. 

2  44 

i. 

Tr. 

Eg. 

15  25 

I.    *  Tr. 

In. 

5  43  12.1 

I.       Ec. 

Dis. 

20  33  25.3 

i. 

Ec. 

Dis. 

16  23 

I.    •  Sh. 

Eg. 

i>  24 

III.    Sh. 

In. 

21  32 

ii. 

Sh. 

In. 

17  40 

I.       Tr 

Eg. 

I             7  55 

II.     Tr. 

In. 

23  57 

i. 

Oc. 

Re. 

31    11  23  32.4 

I.       Ec. 

Dis. 

i              8  23 

II.      Sh. 

Eg. 

23  58 

ii. 

Tr. 

In. 

13  23 

II.  *  Sh. 

In. 

8  42  • 

ILL    Sh. 

Eg. 

31     0  14 

ii. 

Sh. 

Eg. 
Dis. 

14  52 

I.    #  Oc. 

Re. 

'              9    1 

I.       Oc. 

Re. 

0  21    4.3 

in. 

Ec. 

15  59 

II.  *  Tr. 

Iu. 

|            10  38 

II,      Tr. 

Eg. 

2  29  20.3 

in. 

Ec. 

Re. 

16    5 

II.  *  Sh. 

Eg. 

i            10  45 

III.    Tr. 

In. 

2  41 

ii. 

Tr. 

Eg. 
Dis. 

18  23 

III.    Sh. 

In. 

;         13  12 

III.    Tr. 

Eg. 

5    3 

in. 

Oc. 

18  42 

II.      Tr. 

Eg. 

11      2  56 

I.        Sh. 

Iu. 

7  31 

in. 

Oc. 

Re. 

20  45 

in.   8h. 

Eg. 

1              4    2 

I.        Tr. 

In. 

17  47 

i. 

Sh. 

In. 

23  29 

III.    Tr. 

In. 

5  10 

I.        Sh. 

Eg. 

—  _  — 

-_  .  — 





Note— In.  denote* ingress;  Eg.,  egroM;  Dig.,  diaappeornnce ;  Re..,  reappearance;  Ec.,  eclipse. 

Oc.  denotes  occoltation;  Tr.,  transit  of  the  satellite;  Sh.,  transit  of  the  shadow;  *  Vidble  at  Washington. 
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Phases  of  the  Eclipses  of  the  Satellites  for  an  Inverting  Telescope. 


I. 


II. 
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III. 


Configurations  at  14h  30°*  for  an  Inverting  Telescope. 


Daj. 


West 


o  «• 


8* 

r 


2-3-        O 


•1      4« 


•2-1        4(> 


O 


•       •• 


6 


.3 


O     * 


oi- 


8 


o 


1  ft  -2 


i-    o 


2-3* 


10 


2'  3-0 


11 


•43- 
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O 


12 
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14 
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15 


16 
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1  ft  2 
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18 
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1 

WASHINGTON  MEAN  TIME. 

SEPTEMBER. 

d      Ems 

d      h    m     • 

<l      h    ra     a 

1      1  58 

III.    Tr. 

Eg. 

11    10  39 

II.      Tr. 

Eff. 
Dis. 

*1    17    3  39.1 

I.    *Ec. 

Dis. 

8  37 

I.       Sh. 

In. 

12  17  16.7 

III.*  Ec. 

20  37 

I.       Oc 

Re. 

9  54 

I.       Tr. 

In. 

14  29  25.7 

III.*  Ec. 

Re. 

21    5 

II.      Sh. 

In. 

10  51 

I.       Sh. 

Eg. 

17  30 

III.    Oc. 

Dis. 

23  47 

II.      Sh. 

Eg- 

12    9 

I.       Tr. 

Eg. 

20    1 

III.    Oc. 

Re 

23  49 

II.      Tr. 

In. 

a     5  51  54.7 

I.       Ec. 

Dis. 

23  28 

I.       Sh. 

In. 

aa     2  32 

II.      Tr. 

Eg- 

8  14    4.0 

II.      Ec. 

Die. 

Id     0  48 

I.       Tr. 

In. 

6  19. 

III.    Sh. 

In. 

9  21 

I.       Oc. 

Re. 

1  43 

I.       Sh. 

Eg. 

8  44 ' 

III.    Sh. 

Eg. 

13  32 

IL  *  Oc. 

Re. 

3    3 

I.       Tr. 

E?. 
Dis. 

11  40 

III.*  Tr. 

l£     : 

3     3    6 

I.       Sh. 

In. 

20  41  57.2 

I.       Ec. 

14  13 

III.*  Tr. 

Eg.   ! 

4  23 

I.       Tr. 

In. 

13     0    8  36.5 

II.     .Ec. 

Dis. 

14  20 

I.    *  Sh. 

In. 

5  20 

I.       Sh. 

Eg. 

0  14 

I.       Oc. 

Re. 

15  40 

I.    *Tr. 

In. 

6  38 

I.       Tr. 

Dis. 

5  32 

II.      Oc. 

Re. 

16  34 

I.    *  Sh. 

Eg- 

4     0  20  14.4 

J.       Ec. 

17  57 

I.       Sh. 

In. 

17  55 

I.       Tr. 

E9- 

Die. 

2  40 

II.      Sh. 

In. 

19  17 

I.       Tr. 

In. 

23    11  32    1.9 

I.    *Ec 

3  50 

I.       Oc. 

Re. 

20  11 

I.       8b. 

Eg. 

15    5 

I.    *  Oc. 

Re. 

5  18 

II.      Tr. 

In. 

21  32 

I.       Tr. 

Eg. 
Dis. 

16    3  55.7 

II.  *Ec 

Dis. 

522 

II.      Sh. 

Eg. 

14    15  10  17.1 

I.    *  Ec. 

21  28 

II.     Oc 

Re. 

8    1 

II.     Tr. 

Es- 

DlS. 

18  31 

II.      Sh. 

In. 

34     848 

I.       Sh. 

In. 

8  18    8.2 

III.    Ec. 

18  43 

I.       Oc. 

Re. 

10    8 

I.       Tr. 

In. 

10  28  59.2 

III.    Ec. 

Re. 

21  13 

II.      Sh. 

Eg. 

11    3 

I.       8h. 

Eg. 

13  25 

m.*  Oc. 

DU. 

21  14 

II.     Tr. 

In. 

12  23 

I.    *Tr. 

Eg. 

Du. 

15  54 

III.*  Oc. 

Re. 

23  57 

II.      Tr. 

Eg. 

as     6    0  21.1 

I.       Ec 

21  34 

I.       Sh. 

In. 

19     2  20 

III.    Sh. 

In! 

9  33 

I.       Oc 

Re. 

22  52 

I.       Tr. 

In. 

4  44 

III.    Sh. 

Eg. 

10  22 

II.      Sh. 

In. 

23  48 

I.       Sh. 

Eg. 

7  40 

III.    Tr. 

In. 

13    4 

II.  *  Sh. 

Eg. 

ff     1    7 

I.       Tr. 

4 

Dm. 

10  12 

III.    Tr. 

Eg. 

13    5 

II.  *  Tr. 

In! 

18  48  34.9 

I.       Ec. 

12  26 

I.    *  Sh. 

In. 

15  48 

II.  *  Tr. 

E?. 
Dis. 

21  31  54.7 

II.      Ec. 

Dis. 

13  46 

I.    *  Tr. 

In. 

20  15    9.0 

III.    Ec 

22  19 

I.       Oc. 

Re. 

14  40 

I.    *  Sh. 

Eg. 

22  29  54.8 

III.    Ec. 

Re. 

6     2  52 

II.      Oc. 

Re. 

16    1 

I.    *  Tr. 

Eff. 
Dis. 

30     1  31 

in.    Oc. 

Dis. 

16    3 

I.    *  Sh. 

In. 

16     9  38  39.6 

I.        Ec. 

3  17 

I.       Sh. 

In. 

17  21 

I.       Tr. 

In. 

13  11 

I.    *  Oc. 

Re 

4    5 

IU.    Oc 

Re 

18  17 

I.       Sh. 

Eg. 

13  27  24.8 

II.  *  Ec. 

Dis. 

4  36 

I.       Tr. 

In. 

19  36 

I.       Tr. 

Eg. 

18  52 

II.      Oc. 

Re. 

5  31 

I.       8h. 

Eg. 

T    13  16  55.2 

I.    *Ec. 

Dis. 

IT     6  54 

I.       Sh. 

In. 

6  52 

I.       Tr. 

Eff. 

Du. 

15  57 

II.  *  8h. 

In. 

8  14 

I.       Tr. 

In. 

Hr     0  28  42.0 

I.       Ec 

16  48 

I.    *  Oc. 

Re. 

9    9 

I.       Sh. 

Eg. 

4    1 

I.       Oc 

Re. 

18  37 

II.      Tr. 

In. 

10  30 

I.       Tr. 

Eg. 
Dis. 

5  21  40.0 

II.     Ec 

Dis. 

18  39 

11.      8h. 

Eg. 

18     4    6  58.7 

I.       Ec. 

10  45 

II.     Oc 

Re. 

21  20 

II.     Tr. 

Eg. 

7  40 

I.       Oc. 

Re. 

21  45 

I.       Sh. 

In. 

22  21 

III.    Sh. 

Iii 

7  48 

11.      Sh. 

In. 

23    5 

I.       Tr. 

In. 

8     0  44 

III.    Sh. 

Eg. 

10  30 

II.      Sh. 

Eg. 

28     0    0 

I.       Sh. 

Eg. 

3  37 

III.    Tr. 

Iu. 

10  32 

II.      Tr. 

In. 

1  20 

I.       Tr. 

4 

Dis. 

6    7 

III.    Tr. 

Eg. 

13  15 

II.  *  Tr. 

Eg. 

18  57    1.9 

I.       Ec 

10  31 

I.       Sh. 

In. 

16  16    2.8 

III.*  Ec. 

Dis. 

22  29 

I.       Oc. 

Re. 

11  50 

I.       Tr. 

In. 

18  29  29.6 

III.    Ec 

Re. 

23  39 

II.      Sh. 

In. 

12  45 

I.    *  Sh. 

Eg. 

21  33 

III.    Oc. 

Dis. 

39     2  21 

II.      Sh. 

Eg. 

14    5 

I.    *  Tr. 

Eg. 
D*. 

19     0    4 

III.    Oc. 

Re. 

2  21 

II.      Tr. 

Iii. 

0     7  45  17.4 

I.       Ec. 

1  23 

I.       Sh. 

In. 

5    4 

II.     Tr. 

Eg. 

10  50  47.6 

II.      Ec 

Dis. 

2  43 

I.       Tr. 

In. 

10  17 

III.    Sh. 

In. 

11  17 

I.       Oc. 

Re. 

3  37 

I.       Sh. 

Eg. 

12  44 

III.*  Sh. 

Eg. 

16  13 

II.  *  Oc. 

Re. 

4  58 

I.       Tr. 

4 

Dis. 

15  37 

III.*  Tr. 

In. 

10     5    0 

I.       Sh. 

In. 

22  35  19.4 

I.       Ec. 

16  13 

I.    *  Sh. 

In. 

6  19 

I.       Tr. 

In. 

20     2    8 

I.       Oc. 

Re. 

17  33 

I.    *Tr. 

In. 

7  14 

I.       Sh. 

Eg. 

2  45  11.4 

II.      Ec. 

Dis. 

18  10 

III.    Tr. 

Eg- 

8  34 

I.       Tr. 

Eff. 

8  10 

II.      Oc. 

Re. 

18  28 

I.       Sh. 

Eg. 

11     2  13  3G.8 

I.       Ec. 

Dis. 

19  51 

I.       Sh. 

In. 

19  48 

I.       Tr. 

Dis. 

5  14 

II.      Sh. 

In. 

21  11 

I.       Tr. 

In. 

30    13  25  25.2 

I.    *Ec 

5  45 

I.       Oc. 

Re. 

22    6 

I.       Sh. 

Eg. 

16  58 

I.    •Oc 

Re. 

7  56 

II.      Sh. 

Eg. 

23  26 

I.       Tr. 

Eg. 

18  40  1&9 

II.      Ec. 

Dis. 

7  56 

II.      Tr. 

Li! 

Notb. — In.  denote*  in  grew* ;  Eg.,  egress;  Bis.,  disappearance;  Ke.,  reappearance;  Ec,  eclipse. 

Oc.  denotes  occultation ;  Tr.,  transit  of  the  satellite;  Sh.,  transit  of  the  shadow;  *  Visible  at  Washington. 
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WASHINGTON  MEAN  TIME. 


SEPTEMBER. 


Phases  of  the  Eclipses  of  the  Satellites  for  an  Inverting  Telescope. 


I. 


d 


II.        I 


III. 


Configurations  at  14h  for  an  Inverting  Telescope. 


Day. 


West 


East 


2*    3" 


I'     O 


*| 


Q'2     '1 


2- 


o 


•2  -1 


O 


4' 


6 


O      1*     4-  -2 


4-        O      2-       3- 


8 


o  i- 


4-      2*       3- 


O 


O   l- 


10 


O 


ii 


o 


12 


•4 


•2  -J 


O 


13 
14 

15 

17 

Is" 

19 

21 
"22 

23" 

24 

2JT 

2C~ 

27 

28. 

^ 

30 


lO  1- 


lO  3- 


lO  2- 


4' 


j.  -2 


•2  1 


'1    O 
3*     'Qa 

O'l 

I'       O 
■3  2 Q 


•2 


v 

t 


•3 


O 

-1      Q 
^ Q  i- 

'2       Q       4* 

4-    1'     Q 

3  Q         -1 

•2      I-  O 

Q      '2  1» 

'I  O 

2'  3Q*    1- 

•2  O 


•3 


•2 


2- 


4' 


•2 


1   • 
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JUPITER'S  SATELLITES,   1882. 


WASHINGTON  MEAN  TIME. 

OCTOBER. 

d      h    m     s 

d      h    m     a 

d      h   m     s 

10    3 

II.      Oc. 

Re. 

11    10  34  17.0 

n.  *Ec. 

Dis. 

ai   22  29 

I.       Oc 

Re. 

10  42 

I.    *  Sh. 

In. 

15  50 

II.  *  Oc. 

Re. 

3d     2  28  48.9 

II.     Ec 

Dis. 

12    1 

I.    *  Tr. 

In. 

Id     1  33 

I.       Sh. 

In. 

7  32 

IL     Oc. 

Re. 

12  56 

I.    *  Sh. 

Eg. 

2  48 

I.       Tr. 

In. 

16  23 

I.    *8h. 

In. 

14  16 

I.    *  Tr. 

Eg. 

3  47 

I.       Sh. 

Eg. 

17  33 

I.       Tr. 

In. 

il     7  53  44.8 

I.       Ec. 

Dis. 

5    3 

I.       Tr. 

Eg. 

Dis. 

18  38 

I.       Sh. 

Efe. 

11  25 

I.    #  Oc. 

Re. 

22  43  53.3 

I.       Ec. 

19  48 

I.       Tr. 

Du. 

12  56 

II.  *  Sh. 

In. 

13     2  12 

I.       Oc. 

Re. 

23    13  34  11.4 

I.    *Ec 

15  37 

II.  *  Tr. 

In. 

4  47 

II.      Sh. 

In. 

16  56 

I.    *Oc 

Re. 

15  38 

II.  •  Sh. 

Eg. 

7  20 

II.      Tr. 

In. 

20  38 

n.     Sh. 

In. 

18  20 

II.      Tr. 

Eg. 
Dis. 

7  30 

II.      Sh. 

Eg. 

22  58 

II.     Tr. 

In. 

3     0  13  40.1 

III.    Ec. 

10    3 

II.  *  Tr. 

Eg. 

23  22 

II.      Sh. 

Eg.   ! 

2  29  43.7 

III.    Ec. 

Re. 

18  16 

III.    Sh. 

In* 

94     1  41 

II.      Tr. 

Eg. 

5  10 

I.        Sh. 

In. 

20    1 

I.       Sh. 

In. 

10  52 

I.    *  Sh. 

In. 

5  25 

in.  Oc. 

Dis. 

20  45 

in.   Sh. 

Eg. 

12    0 

I.    *  Tr. 

In. 

629 

I.       Tr. 

In. 

21  16 

I.       Tr. 

A. 

12    9    8.7 

IIL*  Ec 

Dis. 

7  24 

I.       Sh. 

Eg. 

22  15 

I.       Sb. 

Eg. 

13    6 

I.    *  Sh. 

Eg. 

7  58 

III.    Oc. 

Re. 

23  17 

in.    Tr. 

In. 

14  15 

I.    *Tr. 

Eg. 

8  44 

I.       Tr. 

Eg. 

Dm. 

23  31 

I.       Tr. 

Eg. 

14  29    8.1 

HI.*  Ec 

Re. 

4     2  22    6.3 

I.       Ec. 

14     1  51 

IIL    Tr. 

Eg. 

16  39 

UI.*  Oc 

Dis. 

5  53 

I.       Oc. 

Re. 

17  12  18.2 

I.    *  Ec. 

Dis. 

19  13 

IIL    Oc. 

Re. 

7  58    1.8 

II.      Ec. 

Dis. 

20  40 

I.       Oc. 

Re. 

**     8    2  35.7 

I.       Ec 

DiB. 

13  19 

II.  *  Oc. 

Re. 

23  52  45.7 

II.     Ec. 

Dis. 

11  23 

I.    *Oc 

Re. 

23  39 

I.       Sh. 

In. 

1*     5    4 

II.     Oc. 

Re 

15  46  27.4 

II.  *  Ec 

Dis. 

*     0  57 

I.       Tr. 

In. 

14  30 

I.    *Sh. 

In. 

20  44 

II.     Oc 

Re. 

1  53 

I.       Sh. 

Eg. 

15  44 

I.    *  Tr. 

In. 

30     5  20 

I.       Sh. 

In. 

3  12 

I.       Tr. 

e|. 

16  44 

I.    *  Sh. 

Eg. 

6  27 

I.       TV. 

In. 

20  50  26.4 

I.       Ec. 

Dis. 

17  59 

I.    *Tr. 

Eg. 

DlS. 

7  35 

I.       Sh. 

Eg. 

6     0  21 

I.       Oc 

Re. 

16    11  40  39.0 

I.    *  Ec. 

8  42 

I.       Tr. 

Eg. 

2  13 

II.     Sh. 

In. 

15    7 

I.    *  Oc 

Re 

37     2  30  58.0 

I.       Ec 

Dis. 

4  52 

II.     Tr. 

In. 

18    4 

II.     Sh. 

In. 

5  50 

I.       Oc 

Re. 

4  56 

II.      Sh. 

Eg. 

20  33 

II.      Tr. 

In. 

9  56 

n.  *  Sh. 

In. 

7  35 

II.     Tr. 

Eg. 

20  47 

II.      Sh. 

Eg. 

12  10 

II.  *  Tr. 

In. 

14  17 

III.*  Sh. 

In. 

23  16 

II.      Tr. 

DiB. 

12  40 

II.  *  Sh. 

Eg. 

16  44 

III.*  Sh. 

Eg. 

ir     8  10  31.1 

III.    Ec 

14  53 

II.  *  Tr. 

Eg. 

18    7 

I.       Sh. 

In. 

8  58 

I.       Sh. 

In. 

23  49 

I.       Sh. 

In. 

19  25 

I.       Tr. 

In. 

10  12 

I.    *Tr. 

In. 

38     0  54 

I.       Tr. 

In. 

19  29 

III.    Tr. 

In. 

10  29  11.9 

III.*  Ec. 

Re. 

2    3 

I.       Sh. 

Eg. 

20  21 

I.       Sh. 

Eg. 

11  13 

I.    *  Sh. 

Eg. 

2  14 

III.    Sh. 

In. 

21  40 

I.       Tr. 

Eg. 

12  27 

I.    *Tr. 

Eg. 

3    9 

I.       Tr. 

Eg. 

22    3 

in.    Tr. 

Eff. 

12  59 

UL*  Oc. 

Dis. 

4  45 

UL    Sh. 

Eg. 

7    15  18  50.3 

I.    *  Ec. 

Die. 

15  33 

III.*  Oc 

Re. 

6  37 

UL    Tr. 

In! 

18  49 

I.       Oc. 

Re. 

18     6    9    2.2 

I.       Ec 

DiB. 

9  12 

IIL*  Tr. 

Eg. 

21  16  35.8 

II.      Ec. 

Dis. 

9  34 

I.       Oc 

Re. 

20  59  25.4 

I.       Ec 

DiB. 

8     2  35 

II.      Oc. 

Re. 

13  10  25.3 

II.  *  Ec 

DiB. 

39     0  17 

I.       Oc 

Re. 

12  36 

I.    *Sh. 

In. 

18  18 

II.     Oc. 

Re. 

5    4  45.9 

n.      Ec 

Dis. 

13  53 

I.    *Tr. 

In. 

19     3  26 

I.       Sh. 

In. 

9  56 

II.  *  Oc. 

Re. 

14  50 

I.    *  Sh. 

Eg. 

4  39 

I.       Tr. 

In. 

18  17 

I.       Sh. 

In. 

16    8 

I.    *  Tr. 

Eg. 
Dis. 

5  41 

I.       Sh. 

Eg. 

19  21 

I.       Tr. 

In. 

9     9  47  10.5 

I.       Ec. 

6  54 

I.       Tr. 

Eg. 

20  32 

I.       Sh. 

Eg. 

13  17 

I.    *  Oc. 

Re. 

»•     0  37  23.5 

I.       Ec 

Dis. 

21  36 

I.       Tr. 

Eg. 

15  30 

II.  *  Sh. 

In. 

4    2 

I.       Oc. 

Re. 

30    15  27  48.6 

I.    *  Ec. 

Dis. 

18    6 

II.      Tr. 

In. 

7  21 

II.      Sh. 

In. 

18  44 

I.       Oc 

Re. 

18  13 

II.      Sh. 

Eg. 

9  46 

II.  *  Tr. 

In. 

23  13 

II.      Sh. 

In. 

20  49 

II.      Tr. 

Eg. 

10    5 

J  I.  *  Sh. 

Eg. 

31      1  22 

II.      Tr. 

In. 

10     4  12    4.1 

III.    Ec. 

DiB. 

12  29 

II.  *  Tr. 

Eg. 

1  57 

II.      Sh. 

Eg. 

6  29  26.3 

III.    Ec. 

Re. 

21  55 

I.       Sh. 

In* 

4    4 

U.      Tr. 

Eg. 

7    4 

I.       Sh. 

In. 

22  15 

IIL    Sh. 

In. 

12  46 

I.    *Sh. 

h* 

8  21 

I.       IV. 

In. 

23    6 

I.       Tr. 

In. 

13  48 

I.    *Tr. 

In. 

9  14 

III.    Oc. 

DU. 

31     0  10 

I.       Sh. 

Eg. 

15    0- 

I.    *  Sh. 

Eg. 

1             9  18 

I.       Sh. 

Eg. 

0  45 

ni.  sh. 

Eg. 

16    3 

I.    *Tr. 

Eg. 

Du. 

10  36 

I.    *  Tr. 

Eg. 

1  21 

I.       Tr. 

Eg. 

16    8  26.4 

IIL*  Ec 

1            11  48 

III.*  Oc. 

Re. 

2  59 

III.    Tr. 

In. 

18  29  44.4 

III.    Ec 

Re. 

1    11      4  15  32.6 

I.       Ec. 

Dis. 

5  34 

III.    Tr. 

E?. 

DlS. 

20  15 

UL    Oc. 

Dis. 

7  44 

I.       Oc. 

Re. 

19    5  49.4 

I.       Ec. 

22  49 

III.    Oc 

Re. 

Hots. — In-  denotes  ingress ;  Eg.,  egress;  Dis.,  disappearance;  Re.,  reappearance;  Ec.,  eclipse. 

Oc.  denotes  oocultation;  Tr..  transit  of  the  satellite;  Sh..  transit  of  the  shadow;  *  Visible  at  Washington. 
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WASHINGTON  MEAN  TIME. 

OCTOBER. 

Phases  of 

the  Eclipses  of  the  Satellites  for  an  Inverting  Telescope. 

I. 

d 

• 

C 

^ 

„  *  rZ) 

d        r 

•        • 

c 

} 

t 

y 

'     <C7 

KZ 

i 

Configurations  at  13h  30™  for  an  Inverting  Telescope. 

Day. 

West 

Sml 

1  |o. 

1" 

•3               -4                 O                   *2 

•  1 

•3                  O^i 

3 

2-          1-          O        *3                '4 

1 

0*2           l                  3            -4 

5 

•1           O                  9'           3- 

•4 

6 

2-        o    3-  r 

•4 

7 

3-    -2        1      O 

4' 

8 

• 

3'                                    Ol*               2                            4* 

•I 

•3                       Ol    2"                4- 

10 

2'            1-       O  % 

11 

4-                  O           "1                 "8 

"2  t 

12 

4.                          1-            O                    2-3- 

13 

4- 

2'      O           *v 

14 

4- 

I    -i      o 

15 

•4 

3-                                   O  1"         '2 

16 

'4                       '3                        0          2- 

•1   • 

17 

•4           2.               1-  O 

'3  • 

18 

•4          O         "1                 '3 

•2  • 

19 

1-            O          '4          -2          3- 

20 

2-  O           1'  3-               '4 

21 

•2     *            O 

•4 

22 

3-                                  O       1"    2 

•4 

23 

•3                           JO             2" 

4" 

24 

o 

1- 

2-                  O 

4- 

3  • 

25 
26 
27 

•2      O     '1                '3                4- 

!•          O                    S           3- 

o 

2- 

4*0            '1      3- 

28 

4-  -2       1   3-      O 

29 

4-           3'                                O      '21- 

30 

4- 

•3                        -1      C 

}               8- 
> 

— —  — 

31 

4- 

2-      -3      1C 

• 
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JUPITER'S  SATELLITES,   1882. 


WASHINGTON  MEAN  TIME, 

NOVEMBER. 

d      h    m     a 

d      h    m     b 

d      h    m     a 

1      9  56  14.7 

I.    *  Ec. 

DiB. 

11      6  44 

I.       Tr. 

Eg. 

31      9  42 

II.  *  Sh. 

Eg- 

13  11 

I.    *  Oc. 

Be. 

10  12 

III.*  Sh. 

In. 

11     1 

II.  *  Tr. 

Eg- 

18  22  23.6 

II.      Ec. 

Dib. 

12  45 

III.*  Sh. 

Eg. 

18  27 

I.    *  Sh. 

In. 

23    8 

II.      Oc. 

Re. 

13  38 

III.*  Tr. 

In. 

19    6 

I.       Tr. 

In. 

»     7  14 

I.       Sh. 

In. 

16  13 

III.*  Tr. 

Eg. 

20  43 

I.       Sh. 

Eg. 

8  15 

I.       Tr. 

In. 

19     0  46  55.6 

I.       Ec. 

Dib. 

21  22 

I.       Tr. 

Ek. 

9  29 

I.    *  Sh. 

Eg. 

3  51 

I.       Oc. 

Re. 

99     4    5  47.6 

III.    Ec. 

DTb. 

10  30 

I.    •  Tr. 

Eg. 

DlB. 

10  16  23.6 

II.  *  Ec. 

Dis. 

6  31    1.0 

III.    Ec. 

Re. 

3     4  24  38.4 

I.       Ec. 

14  39 

II.  *  Oc. 

Re. 

6  34 

III.    Oc. 

Dib. 

7  38 

I.       Oc. 

He. 

22    5 

I.       Sh. 

In. 

9    9 

III.*  Oc 

Re. 

12  31 

II.  *  Sh. 

In. 

22  55 

I.       Tr. 

In. 

15  37  51.2 

I.    *Ec. 

Dis. 

14  33 

II.  *  Tr. 

In. 

13     0  20 

I.       Sh. 

Eg. 

18  28 

I.    *  Oc. 

Re. 

15  14 

II.  *  Sh. 

Eg. 

1  10 

I.       Tr. 

Eg. 
Dis. 

93     2    9  42.7 

II.      Ec. 

Die. 

17  15 

II.  *  Tr. 

Eg. 

19  15  22.0 

I.       Ec. 

6    4 

II.      Oc. 

Re. 

4     1  43 

I.       Sh. 

In. 

22  17 

I.       Oc. 

Re. 

12  56 

I.    *  bh. 

In. 

2  42 

I.       Tr. 

In. 

14     4  23 

II.      Sh. 

In. 

13  32 

I.    *Tr. 

In. 

3  57 

I.       Sh. 

Eg. 

6    1 

II.      Tr. 

In. 

15  12 

I.    *  8h. 

Eg.    ' 

4  57 

I.       Tr. 

Eg. 

7    7 

II.      Sh. 

Eg. 

15  48 

I.    *Tr. 

Eg. 

6  13 

III.    Sh. 

In. 

8  44 

II.  *  Tr. 

Eg. 

94   10    6  19.8 

I.    *Ec 

DlB. 

8  45 

III.*  Sh. 

Eg. 

16  34 

I.    *  Sh. 

In! 

12  54 

I.    *  Oc. 

Re. 

10  10 

III.*  Tr. 

In. 

17  22 

I.    *  Tr. 

In. 

20  16 

II.      Sh. 

In. 

12  45 

Ill/  Tr. 

Eg. 
Dis. 

18  49 

I.       Sh. 

Eg. 

21  25 

II.      Tr. 

In. 

22  53    7.4 

I.       Ec. 

19  37 

I.       Tr. 

Eg. 

DlB. 

23    0 

II.      Sh. 

Eg. 

A24 

I.       Oc. 

Re. 

13     0    6  51.4 

III.    Ec. 

95     0    9 

II.      Tr. 

Eg. 

7  40  37.1 

II.     Ec. 

Dis. 

2  30  46.4 

IU.    Ec. 

Re. 

7  24 

I.    *  Sh. 

In. 

12  19 

II.  *  Oc. 

Re. 

3  12 

III.    Oc. 

DlB. 

7  58 

I.    *  Tr. 

In. 

20  11 

I.       Sh. 

In. 

5  47 

III.    Oc. 

Re. 

9  40 

I.    *  Sh. 

Eg. 

21    9 

I.       Tr. 

In. 

13  43  51.8 

I.    *Ec. 

DiB. 

10  14 

I.    *  Tr. 

Eg. 

22  26 

I.       Sh. 

Eg. 

16  43 

I.    *  Oc. 

Re. 

18  10 

III.*  Sh. 

In. 

23  24 

I.       Tr. 

Eg. 

23  34    0.7 

II.      Ec. 

Dis. 

20  23 

III.    Tr. 

• 

In. 

6   17  21  32.0 

I.    *  Ec. 

Dis. 

16     3  47 

II.      Oc. 

Re. 

20  46 

III.    Sh. 

Eg. 

20  31 

I.       Oc. 

Re. 

11    2 

I.    *  Sh. 

In. 

22  59 

III.    Tr. 

Eg. 

7      1  48 

II.      Sh. 

In. 

11  48 

I.    *  Tr. 

In. 

96     4  34  54.7 

I.       Ec. 

Dis. 

3  43 

II.      Tr. 

In. 

13  17 

I.    *  Sh. 

Eg. 

7  20 

I.    *  Oc. 

Re. 

4  31 

II.      Sh. 

Eg. 

14    4 

I.    *Tr. 

Eg. 

15  27  43.2 

II.  •  Ec. 

Dis. 

6  25 

II.      Tr. 

Eg. 

17     8  12  18.4 

I.    *  Ec. 

DiB. 

19  12 

II.      Oc. 

Re. 

14  40 

I.    •  Sh. 

In. 

11  10 

I.    *  Oc. 

Re. 

97     1  53 

I.        Sh. 

In. 

15  36 

I.    *Tr. 

In. 

17  41 

II.  *  Sh. 

In. 

2  24 

I.       Tr. 

In. 

16  54 

I.    *  Sh. 

Eg. 

19    9 

II.      Tr. 

In. 

4    9 

I.       Sh. 

Eg. 

17  50 

I.    *Tr. 

Eg. 

20  25 

II.      Sh. 

Eg. 

4  40 

I.       Tr. 

Eg. 

20    7  25.8 

III.    Ec. 

Die. 

21  53 

II.      Tr. 

Eg. 

23    3  25.1 

I.       Ec. 

Dis. 

22  30    2.4 

III.    Ec. 

Re. 

18     5  30 

I.       Sh. 

In. 

98     1  46 

I.       Oc. 

Re. 

23  45 

III.    Oc 

Dis. 

6  14 

I.       Tr. 

In. 

9  34 

II.  *  Sh. 

In. 

8     2  20 

III.    Oc. 

Re. 

7  46 

I.    *  Sh. 

Eg. 

10  33 

II.  *  Tr. 

In. 

11  49  59.9 

I.    •  Ec. 

DiB. 

8  30 

I.    *Tr. 

Eg. 

12  18 

II.  *  Sh. 

Eg. 

14  58 

I.    *  Oc. 

Re. 

14  10 

III.*  Sh. 

In. 

13  17 

II.  *  Tr. 

Eg. 

20  58  14.5 

II.      Ec. 

Dis. 

16  45 

III.*  Sh. 

Eg. 

20  22 

I.       Sh. 

In. 

»     1  29 

II.      Oc. 

Re. 

17    2 

III.*  Tr. 

In. 

20  50 

I.       Tr. 

In. 

9    8 

I.    *  Sh. 

In. 

19  37 

III.    Tr. 

Eg. 

DlB. 

22  37 

I.       Sh. 

Eg. 

10    2 

I.    *Tr. 

In. 

1»     2  40  51.1 

I.       Ec. 

23    6 

I.       Tr. 

Eg. 

11  23 

I.    *  Sh. 

Eg. 

5  36 

I.       Oc. 

Re. 

99     8    4  42.9 

IU.*  Ec. 

Dis. 

12  17 

I.    *  Tr. 

Eg. 
Dis. 

12  52    5.4 

II.  *  Ec. 

Dis. 

12  28 

IU.*  Oc. 

Re. 

10     6  18  24.8 

I.       Ec. 

16  56 

II.  *  Oc. 

Re. 

17  31  59.4 

I.    *Ec. 

Dis. 

9  24 

I.    *  Oc. 

Re. 

23  59 

I.       Sh. 

In. 

20  12 

I.       Oc. 

Re. 

15    6 

II.  *  Sh. 

In. 

96     0  40 

I.       Tr. 

In. 

36     4  45  20.7 

II.      Ec 

Dis. 

16  52 

II.  *  Tr. 

In. 

2  14 

I.        Sh. 

Eg. 

8  20 

II.  *  Oc. 

Re. 

17  49 

II.  *  Sh. 

Eg- 
Eg. 

2  56 

I.       Tr. 

Eg. 

14  50 

I.    *  Sh. 

In. 

19  35 

II.      Tr. 

21    9  19.4 

I.        Ec. 

Dm. 

15  16 

I.    *Tr. 

In. 

11     3  37 

I.        Sh. 

In. 

91     0    1 

I.        Oc. 

Re. 

17    6 

I.    *  8h. 

Eg. 

4  29 

I.       Tr. 

In. 

6  58 

II.      Sh. 

In. 

17  32 

I.    *  Tr. 

Eg. 

5  51 

I.       Sh. 

Kfr 

8  17 

II.  *  Tr. 

In. 

Kotb. — In.  denotes  ingress ;  Eg.,  egress;  Dis.,  disappearance;  Re.,  reappearance;  Ec.,  eclipse. 

Oc.  denotes  occultation ;  Tr..  transit  of  the  satellite;  Sh..  transit  of  the  shadow;  *  Visible  at  Washington. 
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WASHINGTON  MEAN  TIME. 

NOVEMBER. 

Phases  of  the  Eclipses  of  the  Satellites  for  an  Inverting  Telescope. 

I. 

*♦ 

^ 

n          '    O) 

III. 

d 

• 

p 

^ 

ZJ 

•    {J 

ks 

7 

Configurations  at  13h  for  an  Inverting  Telescope. 

Day. 

W©8t 

East. 

1 1 

•4 

•2          O                  '3 

'I      • 

•  I 

•4                                      1-     O                   -2-3 

31 

•4                          0  2'      -1           3- 

4 

2-       1-        ^30 

5 

3-                            0'2       1*    *4 

6 

•3                       *1         O                 2-                   "4 

7 

O  l- 

•4 

8 

•2             O              -3 

•4 

1      • 

9 

1-  O                 *2               *3 

4- 

10 

O    ':,            3- 

4- 

11 

2"        1-        3  0                                4- 

12 

3«                          O         4-  -1 

"2  • 

13 

•3                    -14-        O                   2* 

14 

|                                                 4-             -3       2-       O       I' 

15 

4-                                -2           -1  O         '3 

16 

|o  1. 

4- 

O               '2                '3 

17 

•4 

O    #1  2-                 3- 

18  | 

•4                                 2-         1-         O  3- 

19 

•4               3-                       O             "1 

'2  • 

20 

•3              -4     -1           O                    2' 

21 

•3               2'0"4      1" 

22 

•2          -1     O     '3                  -4 

23 

Ol"         '2                -3             -4 

24 

O'l          2"                3- 

•4 

25 

2-          1-      O       3- 

•4 

26 

3-           -2     O           '1 

4- 

27  | 

3-                    1-             O                     "2                     4- 

28  |0  2- 

•3                        O            I*          4- 

29  | 

2       -1          0% 

30 

4-                   O  1"   '2                  '3 
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d      h    m     s 

A      h    m     a 

d      h    m     a 

1    12    0  30.0 

I.    •  Ec. 

Die. 

11      7  56 

I.    *  Sh. 

Eg. 

»1   20  33 

I.       Sh. 

In. 

14  38 

I.    *  Oc. 

Re. 

8    8 

I.    *  Tr. 

Eg. 

DlB. 

22  42 

I.       Tr. 

Eg. 

22  52 

II.      Sh. 

In. 

Id     2  52    4.0 

I.       Ec. 

22  48 

I.       Sh. 

Eff. 

23  41 

II.      Tr. 

In. 

5  14 

I.       Oc. 

Re. 

aa    17  34 

I.    *Oc. 

Dis. 

a     1  33 

II.      Sh. 

Eg. 

14  46 

II.  *  Sh. 

In. 

19  55  15.0 

I.       Ec. 

Re. 

224 

II.      Tr. 

Eg. 

15    2 

II.  *  Tr. 

In. 

S3     6  23 

II.  *  Tr. 

In. 

9  19 

I.    *  Sh. 

In. 

17  30 

II.  *  Sh. 

Eg. 

6  41 

II.  *  Sh. 

In. 

9  42 

I.    #Tr. 

In. 

17  45 

II.  *  Tr. 

Eg. 

9    7 

II.  *  Tr. 

Eg. 

11  34 

I.    *  8h. 

Eg- 

13     0  10 

I.       Sh. 

In. 

9  25 

II.  *  Sh. 

Eg. 

11  58 

I.    *  Tr. 

Eg. 

0  18 

I.       Tr. 

In. 

14  54 

I.    *  Tr. 

In. 

22    9 

III.    Sh. 

In. 

225 

I.       Sh. 

Eg. 

15    2 

I.    *  Sh. 

In. 

23  41 

III.    Tr. 

In. 

2  33 

I.       Tr. 

Eg. 
DYb. 

17    8 

I.    *  Tr. 

Eg. 

3     0  47 

III.    Sh. 

Eg- 

16    3  11.5 

III.*  Ec. 

17  19 

I.    *  Sh. 

Eg. 

2  17 

III.    Tr. 

Eg. 
Du. 

19    0 

III.    Oc. 

Re. 

W     927 

in.*  Tr. 

In. 

6  29    75 

I.    *  Ec. 

21  20  43.3 

I.       Ec. 

Dis. 

10    7 

III.*  Sh. 

In. 

9    4 

I.    •  Oc. 

Re. 

23  40 

I.       Oc. 

Re. 

12    0 

I.    *  Oc. 

Di». 

18    3  17.4 

II.  *  Ec. 

Dis. 

14     9  56  27.7 

II.  *  Ec. 

Dis. 

12    3 

in.*  Tr. 

Eg. 

21  27 

II.     Oc. 

Re. 

12  48 

II.  *  Oc. 

Re. 

12  48 

III.*  Sh. 

Eg. 

4     3  48 

I.        Sh. 

In. 

18  39 

I.    *  8h. 

In. 

14  24    1.5 

I.    *  Ec. 

Re. 

4    8 

I.       Tr. 

In. 

18  44 

I.       Tr. 

In. 

»5      1  24 

II.      Oc. 

Di». 

6    3 

I.       Sh. 

Eg. 

20  54 

I.       Sh. 

Eg. 

4  28  33.7 

II.      Ec. 

Re. 

6  24 

I.    *  Tr. 

Es- 

DlB. 

20  59 

I.       Tr. 

Eg. 
Dis. 

9  19 

I.    *  Tr. 

In. 

5     0  57  40.0 

I.       Ec. 

10    15  49  18.1 

I.    *  Ec. 

9  31 

I.    »  Sh. 

In. 

3  30 

I.       Oc. 

Re. 

18    6 

I.    *  Oc. 

Re. 

11  34 

I.    *Tr. 

Eg. 

12  10 

II.  *  Sh. 

In. 

16     4    5 

II.      Sh. 

In. 

11  46 

I.    *Sh. 

Eg. 

12  48 

II.  *  Tr. 

In. 

4    9 

II.      Tr. 

In. 

20     6  26 

I.    *  Oc. 

Dis. 

14  54 

II.  *  Sh. 

Eg. 

6  49 

II.  *  Sh. 

Eg. 

8  52  43.1 

I.    *Ec. 

Re. 

15  31 

II.  *  Tr. 

Eg. 

6  52 

II.  *  Tr. 

Eg. 

19  31 

II.      Tr. 

In. 

22  16 

I.       Sh. 

In. 

13    8 

I.    *  Sh. 

In! 

20    0 

II.      Sh. 

In. 

22  34 

I.       Tr. 

In. 

13  10 

I.    *  Tr. 

In. 

22  15 

II.      Tr. 

Eg. 

6     0  31 

I.       Sh. 

Eg. 

15  23 

I.    *  Sh. 

Eg. 

22  43 

II.      Sh. 

Eg. 

0  50 

I.       Tr. 

E9- 

DlB. 

15  25 

I.    *  Tr. 

Eg. 

ar     3  45 

I.       Tr. 

In. 

12    3  48.9 

III.*  Ec. 

W-6    8 

III.*  Sh. 

In. 

4    0 

I.       Sh. 

In. 

15  45 

III.*  Oc. 

Re. 

6  12 

III.*  Tr. 

In. 

6    0 

I.    *Tr. 

Eg. 

19  26  16.8 

I.       Ec. 

Dis. 

8  48 

III.*  Sh. 

Eg. 

6  14 

I.    *  Sh. 

Eg. 

21  56 

I.       Oc. 

Re. 

8  48 

III.*  Tr. 

Eg. 

Dl8. 

22  56 

III.    Oc 

Dis. 

7     7  20  55.4 

II.  *Ec. 

Dis. 

10  16 

I.    *Oc. 

as     0  52 

I.       Oc. 

DiB. 

10  34 

II.  *  Oc. 

Re. 

12  31 

I.    *  Oc. 

Re. 

2  34  53.4 

III.    Ec. 

Re. 

16  45 

I.    *  Sh. 

In. 

23  11 

II.      Oc. 

Dig. 

3  21  29.4 

I.       Ec. 

Re. 

17    0 

I.    *Tr. 

In. 

18     1  54 

II.      Oc. 

Re. 

14  31 

II.  *  Oc 

Dis. 

19    0 

I.       Sh. 

Eg. 

7  36 

I.    *  Tr. 

In. 

17  46  15.4 

II.  *  Ec. 

Re. 

19  16 

I.       Tr. 

Eff. 

DlB. 

7  36 

I.    *  Sh. 

In. 

22  11 

I.       Tr. 

In. 

8    13  54  49.5 

I.    *  Ec. 

9  50 

I.    *Tr. 

Eg. 

22  28 

I.       Sh. 

In. 

16  22 

I.    *  Oc. 

Re. 

9  51 

I.    *  Sh. 

Eg. 

DlB. 

ao     0  26 

I.       Tr. 

Eg. 

•     1  28 

II.      Sh. 

In. 

19     4  42 

I.       Oc. 

0  43 

I.       Sh. 

Eg. 

1             1  55 

II.     Tr. 

In. 

6  57  51.8 

I.    *  Ec. 

Re. 

19  18 

I.       Oc 

Dis. 

4  12 

II.      Sh. 

Eg. 

17  16 

II.  *  Tr. 

In. 

21  50  10.7 

I.       Ec 

Re. 

4  38 

II.      Tr. 

Eg. 

17  23 

II.  *  Sh. 

In. 

30     8  39 

II.  *  Tr. 

In. 

1           11  13 

I.    *  Sh. 

In. 

19  59 

II.      Tr. 

Eg. 

9  18 

II.  *  Sh. 

In. 

1           11  26 

I.    *  Tr. 

In. 

20    7 

II.      Sh. 

Eg. 

11  23 

II.  *  Tr. 

Eg. 

13  28 

I.    *  Sh. 

Eg. 

30     2    2 

I.       Tr. 

In. 

12    2 

II.  *  8h. 

Eg. 

13  42 

I.    *  Tr. 

Eg. 

2    5 

I.       Sh. 

In. 

16  37 

I.    *  Tr. 

In. 

10     2    9 

III.    Sh. 

In. 

4  16 

I.       Tr. 

Eg. 

16  57 

I.    *  Sh. 

In. 

I             2  58 

III.    IV. 

In. 

4  20 

I.        Sh. 

Ee- 

Dis. 

18  52 

I.       Tr. 

Eg. 

4  47 

III.    Sh. 

Eg. 

19  40 

III.    Oc. 

19  12 

I.       Sh. 

Eg. 

5  33 

III.    Tr. 

Eff. 
Dis. 

22  33  44.9 

III.    Ec. 

Re. 

31    12  42 

III.*  Tr. 

In. 

8  23  29.2 

I.    *  Ec. 

23    8 

I.       Oc. 

Dis. 

13  44 

I.    *  Oc. 

Dis. 

10  48 

I.    *  Oc. 

Re. 

»1      1  26  35.8 

I.       Ec. 

Re. 

14    7 

III.*  Sh. 

In. 

20  38  49.0 

II.      Ec. 

Dis. 

12  17 

II.  *  Oc. 

Dis. 

15  19 

III.*  Tr. 

Eg. 

23  41 

II.      Oc. 

Re. 

15  10  43.6 

II.  *  Ec. 

Re. 

16  18  59.6 

I.    *  Ec 

Re. 

11      5  42 

I.        Sh. 

In. 

20  28 

I.       Tr. 

In. 

16  49 

III.*  Sh. 

Eg. 

5  52 

I.    *  Tr. 

In. 

— 



1 

Note. — In.  denotes  ingress;  Eg.,  egress;  Dis.,  disappearance;  Ko.,  reappearance;  Ec.,  eclipse. 

Oc.  denotes  occultation ;  Tr.,  transit  of  the  satellite;  Sh.,  transit  of  the  shadow;  *  Visible  at  Washincton. 
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WASHINGTON  MEAN  TIME. 


DECEMBER, 


Phases  of  the  Eclipses  of  the  Satellites  for  an  Inverting  Telescope. 


I. 


II. 


III. 


Configurations  at  12h  for  an  Inverting  Telescope. 


Day. 


West. 


East. 


M 


•iO 


»l 


2- 


l'O 


3-  -2         O       '1 


O 


•2 


o 


■1 


•  I 


7  I 


•2      -1        -3Q 


O  '2  1- 


8 


•i  o 


•4    2- 


3- 


9  IO   I' 


O 


3' 


10  | 


•23- 


O'l 


11 


o 


12  I 


O    2*       1 


13 


1      -3    O 


"  I 


o 


•2 


15 


"I      O 


42- 


16 


2-  4-  Ol' 


17  | 


•2        3-     O 


18  | 


i-   o 


19 


o 


20 


2.     1"3         O 


21 


02         V    -3 


22 


O 


23 


2-     O     1' 


24   |0  3- 


.40 


25 


J'O 


•2     -4 


26 


O       "1  2 


23 

29 

"30~ 

31 


2'     31- 


O 

•2  6 

o 

•Q2    r 
•1  ©• 


1 
•3 


•2 


t  3  I 


a  I  i 

6  9  2 
§  1  2 
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WASHINGTON  MEAN  TIMES  OF  ELONGATION,  ETC. 

In  the  diagram  on  the  preceding  page,  the  points  of  the  orbits  marked  "  o "  are 

those 

of  the  eastern  elongation,  as  seen  in  an  inverting  telescope.     The  apparent  positions 

of  a  satellite  at  any  time  may  be  marked  on  the  diagram  by  counting  around  the  orbit 

the  interval  in  days  and  hours  which  has  elapsed  since  the  last 

east  elongation. 

The 

times  of  these  elongations  may  be  found  from  the  following  tables. 

Mimas  can  be  seen 

only  within  a  few  hours  of  each  elongation :  the  time  of  every  elongation  visible  at 

Wash- 

ington  is  therefore  given.     The  times  of  other  elongations  of  any 

satellite 

)  in  the 

same 

direction  may  be  found  by  adding  or  subtracting  any  multiple  of  the 

period. 

For  the  three 

outer  satellites  the  times  of  elongation  and  conjunction  are  given.     The  following  abbrevia- 

tions are  used :  — 

E.,    East  Elongation, 

I.,      Inferior  Conjunction  (north  of  planet), 

W.,  West  Elongation, 

S.,     Superior  Conjunction  ( south  of  planet ). 

MIMAS. 

Elongations  Visible  at  Washington. 

# 

1882. 

d     b 

d       b 

d      b 

d      b 

d 

b 

d 

b 

Jan.    4    10.5  £. 

Feb.  6    10.2  E. 

Sept.  4    15.5  E. 

Oct.    9    12.4  E. 

Nov.  6 

7.5  W. 

Dec.  4 

14.0  W. 

5      9.1    E. 

7      8.8  E. 

5    14.1    E. 

10    11.0  E. 

9 

14.7   E. 

5 

12.6  W. 

6      7.7  E. 

8      7.4   E. 

6    12.7   E. 

14    16.7  W. 

10 

13.3  E. 

6 

11.2W. 

7      6.4   E. 

9      6.0  E. 

11    17.1  W. 

15    15.3  W. 

11 

11.9  E. 

7 

9.8  W. 

8      5.0  E. 

15      9.1  W. 

12    15.7  W. 

16    13.9  W. 

12 

10.5  E. 

8 

8.4  W. 

12    10.8  W. 

16      7.7  W. 

13    14.3  W. 

17    126  W. 

13 

9.1    E. 

9 

7.0  W. 

13      9.4  W. 

17      6.3  W. 

14    13.0  W. 

18    11.2  W. 

14 

7.7  E. 

13 

12.8  E. 

14      8.0  W. 

18      4.9  W. 

15    11  6  W. 

22    17.0   E. 

17 

14.9  W. 

14 

114   E. 

15      6.6  W. 

23     9.4   E 

20    16.0  E. 

23    15.6  E. 

18 

13.5  W. 

15 

10.0  E. 

16      5.2  W. 

24      8.0  E. 

21    14.6  E. 

24    14.2  E. 

19 

12.1  W. 

16 

8.6  E. 

20    11.1   E. 

25     6.6  E. 

22    13.2  E. 

25    12.8  E. 

20 

10.7  W. 

17 

7.2   E. 

21      9.7  E. 

23    11.8  E. 

26    11.4  E. 

21 

9.3  W. 

18 

5.9  E. 

22      8.3  E. 

Aug.U    14.6  W. 

28    16.3  W. 

27    10.0  E. 

22 

7.9  W. 

22 

11.6  W. 

23      6.9  E. 

18    16.3  E. 

29    14.9  W. 

31    15.9  W. 

26 

13.7  E. 

23 

10.2  W. 

24      5.5  E. 

19    14  9  E. 

30    13.5  W. 

Nov.  1    14.5  W. 

27 

12.3  E. 

24 

8.8  W. 

29      9.9  W. 

26    16.6  W. 

Oct.    1     12.1  W. 

2    13.1  W. 

28 

10.9  E. 

25 

7.4  W. 

30      8.5  W. 

27    15.2  W. 

6    166  E. 

3    11.7  W. 

29 

9.6  E. 

26 

6.0  W. 

31      7.2  W. 

28    13.8  W, 

7    15.2  E. 

4    10.3  W. 

30 

8.2  E. 

31 

10.5   E. 

Feb    1      5.8  W. 

Sept.  3    16.9  E. 

8    13.8  E. 

5      8.9  W. 

Dec.  1 

6.8  E. 

32 

9.1    E. 

ENCELADUS. 

1882. 

* 

• 

d       b 

d      b 

d      b 

d      b 

d 

b 

d 

h 

Jan.   0    14.4  E. 

Jan.  14      7.2  E. 

Jan.  28      0.1   E. 

Feb.  10    17.0  E. 

Feb.  24 

10.0  E. 

Aug.24 

8  5  E. 

1    23.4  E. 

15    16.1  E. 

29      9.0  E. 

12      1.9  E. 

25 

18.9  E. 

25 

17.3  E. 

3      8.2  E. 

17      1.0  E. 

30     17.9  E. 

13     10.8  E. 

27 

3.8  E. 

27 

2.2  E. 

4     17.1   £. 

18      9.8  E. 

Feb.   1      2.7  E. 

14     19.7  E. 

28 

12.6  E. 

28 

11.1   E. 

6      2.0  E. 

19     18.7  E. 

2    11.6  E. 

16      4.6  E. 

Aug. 16 

3.1  E. 

29 

20.0  E. 

7     10.8  E. 

21       3.6  E. 

3    20.5  E. 

17     13.5  E. 

17 

12.0  E. 

31 

4.9  E. 

8    19.7  E. 

22     12.5  E. 

5      5.4  E. 

18    22.4  E. 

18 

20.9  E. 

Sept.  1 

13.7  E. 

10-     4.6  E. 

23    21.4  £. 

6    14.3  E. 

20      7.3  E. 

20 

5.8  E. 

2 

22.6  E. 

11     13.5  E. 

25      6.3  E. 

7    23.2  E. 

21     16.2  E. 

21 

14.7  E. 

4 

7.5  E. 

12    22.4  E. 

1 

26    15.2  E. 

9      8.1  E. 

23      1.1  E. 

22 

i 

23.6  E. 

5 

16.4  E. 
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WASHINGTON  MEAN 

TIMES  OF  EAST  ELONGATIONS. 

- 

ENCELADUS  (Con.) 

1882. 

d       b 
Sept.  7      1.3  £. 

d 
Sept.27 

b 
14.6  E. 

d 
Oct.  18 

b 
3.8  E. 

d 
Nov.  7 

b 
16.9  E. 

d 
Nov.28 

b 
6.1  E. 

d 
Dec.  18 

h 
19.3  £. 

8     10.1  E. 

28 

23.4  E. 

19 

12.6  E. 

9 

1.7  E. 

29 

14.9  E. 

20 

4.1  E. 

9    19.0  E. 

30 

8.3  E. 

20 

21.5  E. 

10 

10.6  £. 

30 

23.8  E. 

21 

13.0  £. 

11       3.9  E. 

Oct.    1 

17.2  E. 

22 

6.4  E. 

11 

19.5  E. 

Dec.  2 

8.7  E. 

22 

21.9  £. 

12    12.8  E. 

3 

2.1  E. 

23 

15.3  E. 

13 

4.4  E. 

3 

17.6  E. 

24 

6.8  E. 

13    21.7  E. 

4 

11.0  £. 

25 

0.2  E. 

14 

13.3  E. 

5 

2.5  E. 

25 

15.6  E. 

15      6.6  E. 

5 

19.8  E. 

26 

9.0  E. 

15 

22.1  £. 

6 

11.3  E. 

27 

0.4  E. 

16    15.5  E. 

7 

4.7  E. 

27 

17.9  E. 

17 

7.0  E. 

7 

20.2  E. 

28 

9.3  E. 

18      0.4  E 

8 

13.6  E. 

29 

2.8  E. 

18 

15.9  E. 

9 

5.1  E. 

29 

18.2  E. 

19      9.3  E. 

9 

22.5  E. 

30 

11.7  E. 

20 

0.8  E. 

10 

14.0  E. 

31 

3.1  E. 

20    18.2  E. 

11 

7.4  E. 

31 

20.5  E. 

21 

9.7  E. 

11 

22.9  E. 

1883. 

22      3.0  E. 

12 

16.2  £. 

Not.  2 

5.4  E. 

22 

18.5  E. 

13 

7.7  E. 

Jan.    1 

11.9  E. 

23    11.9  E. 

14 

1.1  £. 

3 

14.2  E. 

24 

3.4  £. 

14 

16.6  E. 

2 

20.8  £. 

24    20.8  E. 

15 

10.0  E. 

4 

23.1  E. 

25 

12.3  E. 

16 

1.5  £. 

4 

5.6  E. 

26      5.7  £. 

16 

18.9  £. 

6 

8.0  E. 

26 

21.2  E. 

17 

10.4  E. 

5 

14.5  E. 

TETHYS. 

1882. 

• 

d      h 
Jan.    1       3.3  E. 

d 
Feb.   7 

b 
21.5  E. 

d 
Aug.15 

b 
18.1   E. 

d 
8ept.20 

b 
15.0  E. 

d 
Oct.  26 

b 
11.6  E. 

d 
Dec.  1 

b 
8.1  E. 

3      0.6  E. 

9 

18.8  E. 

17 

15.4  E. 

22 

12.3  E. 

28 

8.9  E. 

3 

5.4  E. 

4    21.9  E. 

11 

16.1  E. 

19 

12.7  E. 

24 

9.6  E. 

30 

6.2  E. 

5 

2.7  E. 

6    19.3  E. 

13 

13.5  E. 

21 

10.1   £. 

26 

6.9  E. 

Nov.  1 

3.5  E. 

7 

0.0  E. 

8    16.6  E. 

15 

10.8  E. 

23 

7.4  E. 

28 

4.2  E. 

3 

0.8  E. 

8 

21.3  E. 

10    13.9  E. 

17 

8.2  E. 

25 

4.7  E. 

30 

1.5  E. 

4 

22.0  E. 

10 

18.6  E. 

12    11.2  E. 

19 

5.5  E. 

27 

2.0  E. 

Oct.    1 

22.8  E. 

6 

19.3  E. 

12 

15.8  E. 

14      8.4  E. 

21 

2.8  E. 

28 

23.3  £. 

3 

20.1  E. 

8 

16.6  £. 

14 

13.1   E. 

16      5.7  E. 

23 

0.1  E. 

30 

20.6  E. 

5 

17.4  E. 

10 

13.9  E. 

16 

10.4  E. 

18      3.0  E. 

24 

21.4  E. 

Sept.  1 

17.9  E. 

7 

14.7  E 

12 

11.2  E. 

18 

7.7  E. 

20      0.3  £. 

26 

18.7  E. 

3 

15.2  E. 

9 

12.0  E. 

14 

8.5  E. 

20 

5.0  E. 

21     21.7  E. 

28 

16.1  E. 

5 

12.6  E. 

11 

9.3  E. 

16 

5.8  E. 

22 

23  E. 

23    19.0  E. 

Mar.  2 

13.4  E. 

7 

9.9  E. 

13 

6.5  E. 

18 

3.1   £. 

23 

23.6  E. 

25     16.3  E. 

4 

10.7  E. 

9 

7.2  E. 

15 

3.8  E. 

20 

0.4  E. 

25 

20.9  E. 

27    13.6  E. 

11 

4.5  E. 

17 

1.1  E. 

21 

21.6  E. 

27 

18.2  E. 

29    10.9  E. 

Aug.  8 

4.8  E. 

13 

1.8  E. 

18 

22.4  E. 

23 

18.9  E. 

29 

15.5  E. 

31      8.2  E. 

10 

2.1  E. 

14 

23.1  E. 

20 

19.7  E. 

25 

16.2  E. 

31 

12.8  E. 

Feb.  2      5.5  E. 

11 

23.4  E. 

16 

20.4  E. 

22 

17.0  E. 

27 

13.5  E. 

1883. 

4      2.8  E. 

13 

20.&E. 

18 

17.7  E. 

24 

14.3  E. 

29 

10.8  E. 

Jan.   2 

10.1  £. 

6      0.2  E. 

DIONE. 

1882. 

d      h 
Jan.    1    22.1  E. 

d 
Feb.  3 

b 
18.4  E. 

d 
Aug.22 

b 
17.0  E. 

d 
Sept.24 

h 
13.4  E. 

d 
Oct.  27 

b 
9.3  E. 

d 

Nov.29 

b 
5.1  E. 

4     15.8  E. 

6 

12.1'E. 

25 

10.8  E. 

27 

7.0  E. 

30 

2.9  E. 

Dec.  1 

22.7  E. 

7      9.4  E. 

9 

5.8  E. 

28 

4.5  £. 

30 

0.7  E. 

Nov.  1 

20.6  E. 

4 

16.3  E. 

10      3.1  E. 

11 

23.5  £. 

30 

22.2  £. 

Oct.    2 

18.3  E. 

4 

14.2  E. 

7 

10.0  E. 

12    20.8  E. 

14 

17.2  E. 

Sept.  2 

15.9  E. 

5 

12.0  E. 

7 

7.9  E. 

10 

3.7  E. 

15    14.5  E. 

17 

10.9  E. 

5 

9.6  E. 

8 

5.7  E. 

10 

1.5  E. 

12 

21.3  E. 

18      8.2  E. 

20 

4.6  E. 

8 

3.3  E. 

10 

23.4  E. 

12 

19.2  E. 

15 

15.0  E. 

21       1.9  E. 

22 

22.3  E. 

10 

20.9  E. 

13 

17.0  E. 

15 

12.8  E. 

18 

8.6  E. 

23    19.6  E. 

• 

13 

14.6  E. 

16 

10.7  E. 

18 

6.5  £. 

21 

2.3  E. 

26    13.3  E. 

Aug.  14 

11.9  E. 

16 

8.3  E. 

19 

4.3  E. 

21 

0.1  E. 

23 

19.9  E. 

29      7.0  E. 

17 

5.6  E. 

19 

2.0  E 

21 

22.0  E. 

23 

17.8  E. 

26 

13.6  E. 

Feb.   1      0.7  E. 

19 

23.3  E 

21 

19.7  E. 

24 

15.6  E. 

26 

11.4  E. 

29 

7.3  E. 
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RHEA. 


Jan.    1 

5 

10 

14 

19 

23 

28 

Feb.    i 

6 

10 

15 
19 
24 


Aug. 15 
19 
24 

28 

Sept.  2 

6 

II 


h 

d 

h 

1.9  E 

Sept.]  5 

20.1   E. 

14.4  E. 

20 

8.5  E. 

2.8  E. 

24 

20.9  E. 

15.2  E. 

29 

9.2  E. 

3.6  E. 

Oct.    3 

21.6  E. 

16.1  E. 

8 

10.0  E. 

4.5  E. 

12 

22.3  E. 

17.0  E. 

17 

10.7  E. 

5.6  E. 

21 

23.0  E. 

18.0  E. 

26 

11.3  E. 

6.5  E. 

30 

23.6  E. 

19.1  E. 

Nov.  4 

12.0  £. 

7.5  E. 

9 

0.3  E. 

13 

12.6  E. 

18 

0.9  E. 

22 

13.3  E. 

27 

1.5  E. 

5.0  E. 

Dec.   1 

13.8  E. 

17.4  E. 

6 

2.2  E. 

5.9  E. 

10 

14.5  E. 

18.4  E. 

15 

2.9  E. 

6.8  E. 

19 

15.2  E. 

19.3  E. 

24 

3.6  E. 

7.7  E. 

28 

15.9  E. 

TITAN. 


d 

Jan.    1 

5 

9 

13 

17 


21 
25 


29 

Feb.  2 

6 

10 
14 
18 
22 
26 

Aug.29 

Sept.  2 

6 

10 

14 
18 
22 
26 


h 

20.3  I. 

20.0  W. 

19.7  S. 

19.4  E. 

19.1  I. 

18.9  W. 

18.6  S. 
18.3  E. 

18.3  I. 

18.4  W. 

18.4  S. 

18.5  E. 
18.4  I. 

18.4  W. 
18.3  S. 

21.1   I. 

20.8  W 

20.5  S. 
20.3  E. 

19.9  I. 
19.5  W 
19.1  S. 

18.7  E. 


d 

Sept  30 

Oct.    4 

8 

12 

16 

20 

24 

28 

Nov.  1 

5 

9 
13 
17 
21 
25 

29 

Dec.  3 

7 

11 

15 

19 
23 
27 
31 


h 

18.2  I. 
17.7  W. 
17  2  8. 
166  E. 

16.1  I. 

15.5  W. 
14.9  S. 

14.3  E. 
13.7  1. 
13.0  W 

12.3  S. 

11.6  E. 
10.9  1. 

10.2  WJ 
9.5  S. 

8.9  E. 
8.3  I. 
7.7  WJ 
7.1  S. 
66  E. 

6.0  I. 
5.5  W 
5.0  S. 
4.5  E. 


HYPERION. 


<i 

Jan.    2 

7 

13 

18 

23 

29 

Feb.  3 

8 

14 

19 

24 
Mar.  2 


July  30 

Aug.  4 

9 

15 

20 

25 

31 

Sept.  5 

10 

16 


"HE 

10.7  I. 

18.5  W. 

2.3  S. 
10.1  E. 

18.1  I. 

2.1  W. 

10.2  S. 

18.3  E. 
2.5  I. 

10.8  W. 

19.1  S. 

3.4  E. 


1.4  E. 

9.6  I. 

17.7  W. 

1.8  S. 

9.9  E. 

17.8  1. 

1.6  W. 

9.5  S. 
17.3  E. 

0.6  I. 


a- 

Sept.2l 
26 

Oct.    1 

7 

12 


h 

7.9  W. 
15.2  S. 
22.5  E. 

5.8  I. 
13.1  W. 


17  20.4  8. 

23  3.7  E. 

28  10.8  I. 

Nov.  2  17.9  W 

8  1.0  8. 


13 
18 
23 
29 
Dec.   4 

9 

15 

20 
ok 


Jan. 


8.1  E. 
15.2  1. 
22.2  W. 

5.3  8. 
12  4  E. 

19.7  1. 
3.1  W 
10.4  8. 
17.7  E. 
31       1.0  1. 

1883. 

5      8.3  W 
10     15.6  8. 
15    22.8  E. 


J  APETUS 


East  Elongation .     . 
Inferior  Conjunction 
West  Elongation 
Superior  Conjunction 


January  1 1 
January  31 
February  20 
March       13 


June  21 
July  11 
August  2 
August  22 


September  10 
September  30 
October  20 
November    9 


November  28 
December  18 


THE  APPARENT  ELEMENTS  OF  SATURN'S  RINGS. 


a 

Greenwich 

Outer 

Mean  Noon. 

Major 

Axis. 

Jan. 

0 

42/J3 

20 

41.42 

Feb. 

9 

39.97 

Mar. 

1 

38.72 

21 

37.76 

Apr. 

10 

37.13 

30 

36.85 

May 

20 

36.92 

June 

9 

37.34 

29 

38.09 

July 

19 

39.15 

Aug. 

8 

40.47 

28 

41.96 

Sept. 

17 

43.48 

Oct. 

7 

44.82 

27 

45.74 

Nov. 

16 

46.04 

Dec. 

6 

45.64 

26 

44.64 

31 

44.31 

Onter 
Minor 
Axis. 


13.32 
12.95 
12.74 
12.70 
12.81 

13.06 
13.40 
13.84 
14.36 
14.95 

15.59 
16.26 
16.91 
17.48 

17.88 

18.04 
17.91 
17.53 
16.99 
16.85 


P 

Inclination  of 

Northern 

Semi-Minor 

Axis  to  Circle 

of  Declination 

from  North 

to  East. 


+ 
+ 


o 
0 

0 

0 

0 

0 

0 
0 

1 
1 
1 

2 
2 
2 
2 
2 

2 
1 
1 
1 
I 


17.5 
16.8 
10.7 
0.3 
15.2 

32.9 
52.5 
12.6 
32.2 
50.0 

4.8 
15.6 
21.7 
21.6 
16.2 

6.6 
53.6 
41.1 
31.6 
30.0 


I 

The  Elevation 
of  the  Earth 

above  the 

Plane  of  the 

Ring. 


o 
18 


4r.8 


18  13.1 

18  35.5 

19  9.3 
19  50.5 


20 
21 
22 
22 
23 

23 
23 
23 
23 
23 

23  13.9 
22  53.8 
22  35.1 
22  22.5 
22  20.8 


35.2 
19.8 

1.4 
37.6 

6.8 

28.2 
41.2 

45.8 
42.1 
31.0 


V 

The  Elevation 

of  the  Sun 

above  the 

Plane  of  the 

King. 


o 
19 

20 

20 

20 

20 

21 
21 
21 
21 
21 

22  4.3 
22  15.9 
22  27.4 
22  38.7 
22  40.7 


57.5 
10.9 
24.2 
37.3 
50.3 

3.1 
15.7 
28.1 
40.4 
52.5 


23 
23 
23 
23 
23 


0.5 
11.1 
21.5 
31.7 
34.3 


« 


Earth's  Longitude  from  Saturn 
counted  on  Plane  of  Ring 
from  the  King's  As- 
cending Node  on 


Equator. 


87° 
87 
88 
90 
92 

94 

96 

99 
102 
104 

106  29.7 

107  56.4 

108  43.2 
108  45.1 
108    2.1 


39.8 

45.7 

34.9 

2.3 

0.8 

21.7 
56.1 

35.4 

9.8 

31.4 


106 
105 
103 
102 
101 


42.0 
1.2 

22.0 
6.3 

53.2 


Ecliptic. 


44 

45 
45 
47 

49 

51 
54 
56 
59 
61 

63 
65 
66 
66 
65 

63 
62 
60 
59 
59 


55.6 
1.6 
50.9 
18.3 
16.9 

37.9 
12.4 
51.8 
26.2 
47.9 

46.3 

13.1 

0.0 

1.9 

19.0 

59.0 
18.3 
39.2 
23.6 
10.5 


The  factor  to  be  multiplied  by  a  and  b  to  obtain  the  axes  of 

The  inner  ellipse  of  the  outer  ring  =  0.8801 

The  outer  ellipse  of  the  inner  ring  =  0.8599 

The  inner  ellipse  of  the  inner  ring  =  0.6650 

The  inner  ellipse  of  the  dusky  ring  =  0.5486 


log  factor 
log  factor 
log  factor 
log  factor 


9.9445 
9.9344 
9.8228 
9.7392 


Note  — Tho  negative  sign  of  I  indicates  that  the  visible  surface  of  the  ring  is  the  southern  one. 
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SATELLITES  OF  URANUS,   1882. 
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APPARENT  ORBITS  OP  THE  SATELLITES  OF  URANUS  IN  1888, 

AS  SEEN  IN  AN  INVERTING  TELESCOPE. 

(The  planes  of  the  orbits  are  directed  toward  the  earth  about  1862,  March  25.) 

WASHINGTON  MEAN  TIMES  OF  ELONGATIONS. 

ARIEL. 

UMBRIEL. 

TITANIA.                1      OBERON. 

North. 

South. 

North. 

South. 

North. 

South. 

N.  aadS. 

d       h 

d      h 

d      h 

d      h 

d      h 

d     h 

d     h 

Jan.     2    4.3 

Jan.     0  22.1 

Jan.     1  19.4 

Jan.     3  21.2 

Jan.     0    8.5 

Jan.     4  17.0 

Jan.    0    4.7  S. 

9  17.8 

8  11.5 

10    2.4 

12    4.2 

9     1.4 

13    9.9 

6  22.3  N. 

17    7.2 

16    1.0 

18    9.3 

20  11.1 

17  18.3 

22    2.9 

13  15.9  S. 

24  20.7 

23  14.5 

26  16.2 

28  18.0 

26  11.3 

30  19.8 

20    9.4  N. 

Feb.     1   10.2 

31     4.0 

Feb.     3  23.1 

Feb.     6    0.9 

Feb.    4    4.3 

Feb.     8  12.8 

27    2.9  S. 

8  23.6 

Feb.     7  17.4 

12    60 

14    7.8 

12  21.2 

17    5.7 

Feb.    2  20.5  N. 

16  13.1 

15    6.9 

20  12.9 

22  14.7 

21   14.2 

25  22.7 

9  14.1  S 

24    2.6 

22  20.3 

28  19.8 

Mar.    2  21.6 

Mar.    2    7.1 

Mar.    6  15.6 

16   7.6  N. 

Mar.    3  16.0 

Mar.    2    9.8 

Mar.    9    2.8 

11     4.6 

11     0.0 

15    8.5 

23    1.2  S. 

11     5.5 

9  23.3 

17    9.7 

19  11.5 

19  17.0 

24     1.5 

Mar.    1  18.7  N. 

18  19.0 

17  12.8 

25  16.6 

27  18.5 

28    9.9 

Apr.     1  16.4 

8  12.3  8. 

26    8.4 

25    2.2 

Apr.    2  23.5 

Apr.     5    1 .4 

Apr.     6    2.8 

10  11.4 

15    5.9  N. 

Apr.     2  21.9 

Apr.     1  15.7 

11     6.4 

13    8.3 

14  19.8 

19    4.3 

21  23.4  S. 

10  11.4 

9    5.2 

19  13.4 

21   15.2 

23  12.7 

27  21.2 

28  17.0  N. 

18    0.8 

16  18.6 

27  20.3 

29  22.1 

May     2    5.7 

May    6  14.2 

Apr.    4  10.5  S. 

25  14  3 

24    8.1 

May     6    3.2 

May     8    5.0 

10  22.6 

15    7.1 

11    4.1  N. 

May     3    3.8 

May     1  21.6 

14  10.1 

16  11.9 

19  15.6 

24    0.1 

17  21.7  S. 

10  17.2 

9  11.0 

22  17.0 

24  1H.8 

28    8.5 

June    1  17.0 

24  15.2  N. 

18    6.7 

17    0.5 

31     0.0 

June    2     1.8 

June    6     1.4 

10    9.9 

May    1    8.7  S. 

25  20.2 

24  14.0 

June    8    6.9 

10    8.7 

14  18  4 

19    2.9 

8    2.3  N. 

June    2    9.6 

June    1     3.4 

16  13.8 

18  15.6 

23  11.3 

27  19.8 

14  19.9  S. 

Dec.     8  10.4 

Dec.    7    4.2 

Nov.  29    8.4 

Dec.     1  10.2 

Nov.  28    4.4 

Dec.     1    3.0 

Dec.    9  12.4  N. 

15  23.9 

14  17.7 

Dec.    7  15.3 

9  17.1 

Dec.     5  21.3 

9  19.9 

16    5.9  S. 

23  13.4 

22    7.2 

15  22.2 

16    0.0 

14  14.3 

18  12.8 

22  23.5  N. 

31     2.8 

29  20.6 

24    5.1 

26    6.9 

23    7.2 

27    5.7 

29  17.1  S. 

d      h                                                                        d      h 

Period  of  Ariel,             2    12.489                       Period  of  Titania,          8     16.942 

Period  of  Umbriel,        4      3.460                        Period  of  Oberon,         13    11.119 

1                                                                                                                                                                                    ' 

Note.— For  Ariel  only  every  third  elongation  is  given,  and  for  Umbriel  every  alternate  one.    The  intermediate  ones 
may  bo  found  by  adding  multiples  of  the  period  of  the  satellite. 


SATELLITE  OF  NEPTUNE,   1882. 
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APPARENT  OBBIT  OF  THE  SATELLITE  OF  NEPTUNE  IN  1882, 
AS  SEEN  IN  AN  INVERTING  TELESCOPE. 


WASHINGTON  MEAN  TIMES  OF  ELONGATIONS. 

South  West. 

North  East. 

Sooth  West 

North  Eaat. 

South  West. 

North  Eaat. 

d 

h 

d       b 

d       h 

d       h 

d       h 

d       h 

Jan.       1 

3.5 

Jan.       4      2.0 

Aug.      6    14.2 

Aug.      9     12.7 

Oct.      10      5.7 

Oct. 

13      4.2 

7 

0.5 

9    23.1 

12     11.3 

15      9.8 

16      2.7 

19      1.2 

12 

21.6 

15    20.1 

18      8.3 

21       6.8 

21     23.8 

24    22.3 

18 

18.6 

21     17.2 

24      5.3 

27      3.8 

27    20.8 

30    19.3 

24 

15.7 

27    14.2 

30      2.4 

Sept.      2      0.9 

Nov.      2    17.9 

Nov. 

5    16.4 

30 

12.7 

Feb.      2    11.3 

Sept.     4    23.4 

7    21.9 

8     14.9 

11     13.4 

Feb.      5 

9.8 

8      8.3 

10    20.5 

13     19.0 

14     12.0 

17    10.5 

11 

6.8 

14      5.3 

16     17.5 

19     16.0 

20      9.0 

23      7.5 

17 

39 

20      2.4 

22     14.5 

25    13.1 

26      6.1 

29      4.6 

23 

0.9 

25    23.4 

28     11.6 

Oct.        1     10.1 

Dec.      2      3.1 

Dec. 

5      1.6 

28 

22.0 

Mar.      3    20.5 

Oct.       4      8.6 

7      7.2 

8      0.1 

10    22.6 

The  above  times  are  those  of  each  passage  of  the  satellite  through  an  apsis  of  its  apparent 
orbit.  The  position  of  the  satellite  at  any  other  time  may  be  found  by  measuring  around 
the  orbit  from  the  apsis  last  passed  through,  remembering  that  the  radius  vector  of  the 
satellite  describes  equal  areas  in  equal  times. 

Period  of  the  satellite  of  Neptune,  5d  21h.045. 

In  the  above  diagrams,  the  central  circle  represents  the  planet,  and  is  on  the  same  scale 
as  the  orbits. 
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PHENOMENA,   1882. 


WASHINGTON  MEAN  TIME. 


PLANETARY    CONSTELLATIONS. 


m 


Jan.  1  6  - 
220  - 
2  20  5 
6  1- 
6    4- 

9    8  15 

9  16    - 

15  10    - 

18  II     4 

19  17  49 

23  2  - 
25    5    - 

25  16  56 

26  6  15 
26  10  55 

29  14  12 
Feb.    2    0- 

2  0- 

3  11- 
5  13    - 

5  13    5 

6  6- 
6  10  - 
8    2- 

12  19    - 

17  12  32 

17  23  10 

18  10    - 

20  7    - 

20  17    - 

21  16    - 

22  3  2 
22  13  47 
22  22  27 

26    2  25 

28  16    - 

Mar.    4  16  47 

6  11    - 

6  19    - 

13  21    - 

17    0  21 

19  11  33 

20  0    - 

20  18    - 

21  16  57 

22  0  10 
22  15    7 

24  1     - 

25  -    - 

26  5  50 

30  17    - 

31  20  52 
Apr.     1  12    -la  ^O 


©      Perigee. 

9       in  8 

6  $<L 

6  5  ©  Superior. 

12       Stationary. 


5  49 


($S(C $-r-    620 

j£      Stationary. 

g       greatest  Hel.  Lat.  S. 

6  9  <T 9—   4  13 

<55([ 5—647 


tJJ       Stationary. 

6  h€ 

(5WC 

621<L 


h 

V 
21 


6  <?<C 

^       Stationary. 
5       inQ 

u2lO    . 


5  10 
354 
2  45 

5  15 


6  10 


6  &<l a 

9  Aphelion. 

3  greatest  elong.  E.   18  13 

g  Perihelion. 

g  Stationary. 

6  9  € 9-   647 

(52C 5-  138 

g       greatest  Hel.  Lat.  N. 
6  9  ©Superior. 
<S  g  9 g  +   529 


6  g  ©Inferior. 

6  h<L 

(5W<[ 

621<L 

6  <?<C 


h 

W 
if 


438 
3  34 
2  7 
5  11 


greatest  Hel.  Lat  S.  • 
(5$C §■+■   6   6 

*  SO 

5       Stationary, 
g       in  8 

<$  g<T    g  —   6   2 

<5  9  <t 9-   5 47 

©      enters  °f»»  Spring  com. 
g       greatest  oloug.  W.  27  46 

6h<L h—  4  5 

<JW<T tp—   3  16 

6  X<L 21-   123 

Aphelion. 

Perihelion. 
6  id <J+    539 


greatest  Hel.  Lat.  N. 
<J  S<t S-f-    611 


d       h      id 

Apr.  13  10  - 
16  5  13 
18  7  13 
#8  39 

18  11  58 

19  2    - 

19  10  51 

20  18  - 
23  15  44 
25  23    - 

28  2  43 
May    1  14    - 

2  11    - 

3  14    - 

3  22    - 

4  11    - 

4  14    - 

5  15    - 

6  6- 

7  1    - 

10  20  - 
12  16  - 
15  23    9 

15  23  55 

16  -    - 

17  7  24 

17    9    - 

17  23  20 

18  -  - 
18    8  14 

21  14    - 

22  7    8 

25  10  11 

29  14  - 
29  15    - 

29  19    - 

31  21    - 

June   4  15    - 

9  20    - 

12    8  21 

12  13  15 

14    3  8 

14  12  - 

16  9  2 

17  16  34 

20  0  - 
20  0  52 
20  11    - 

20  20    - 

21  18  55 

26  14    - 

27  13    - 
July    3    6- 


t\ 


6 
6 
6 
6 

6 
6 
6 
6 


?€ 


greatest  Hel.  Lat.  S. 

b—   628 

9  —   1  52 

h—  338 

y—  3   5 


9  h  ... 
21C   ... 

?  V  •  •  • 

<?c  ... 

9      iu8 


9 
21 

9 

<? 


6  6C 

6  5  O  Su|ierior. 

6  g  h 

(58? 


5 


1  53 
0  40 
134 
6  17 


6  17 


222 
2   3 


059 


<?      Aphelion. 

6  9  21 

6  hO 
6  V© 

g       Perihelion. 


6  h® h—  022 

<S  g  # g  4-   2  16 

6  V  <C V  —  2  57 

6h€ h—  3 16 

©      eclipsed,  invis.  at  Wash. 

621<L 21-  0  0 

g       greatest  Hel.  Lat.  N. 

<s  g  <r g+  3  33 

£       iu  Prcesepc. 
6  9  <L 9  +    245 


Stationary. 

6  JC 

6  6<T 

9       Perihelion. 

<5JZO 


i 


6  46 
619 


4  8  9    .  .  .  .  8.  W.N.W.  1  43 

E      greatest  elong.  E.   23  30 
O 
S       in  8 
6W  € V—  252 


6 
6 

6 
6 


hC 

#<r  ., — 

g       Stationary. 

sc 

9<C 


5 

9 


2  57 

0  37 

1  46 
6  18 


g       Aphelion. 

<*c?<r £  +  6  50 

9       greatest  Hel.  Lat.  N. 
©      entera  £B,  Summer  com. 
6<*><L S-r-    6  12 


<J  <J      a  Leonis  .  .    <J 
^80  Inferior. 
©      Apogee. 


0  45 


PHENOMENA,   1882. 
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WASHINGTON  MEAN  TIME. 


PLANETARY   CONSTELLATIONS 


d      h     m 

July    8  12    - 
9  15  27 

10    0    - 

10  9    - 

11  21    8 

13  0  11 

14  3    - 
18    2  12 

18  19    6 

19  4  14 

19    C  - 

26  19  - 

29  10  - 

.29  16  - 

Aug.    1  18  - 

3    0- 

5  21  33 

6  9    0 
8  13    7 

10  19    - 

13    6  37 

13  8    - 

14  7    - 

15  13    - 

15  13  39 

16  13  17 

17  5  7 

18  6  - 

21  16  - 

28    3  - 

Sept.  2  4  17 

2  16  56 

5  3    2 

5  19    - 

6  7- 

11  3    - 
11  23    3 

13  23  20 

14  7  32 

16    0    - 

16    0  19 

18  23    - 

19  23    - 

20  13    - 

22  11    - 

22  18    - 
26  14    - 

28  6    - 

29  12  43 

30  0  49 

Oct.    2  14  50 
•    6    9    - 
9    8  35 


6 

6 


6 
6 
6 
6 
6 


g       Stationary. 

tp<£ $r  —   2  43 

h<L h—  238 

g       greatest  Hel.  Lat  S. 

21<L 21+    114 


8<C 

9       <*  Leonis 

?<C 

$<L 

S<C 


8- 

? 

9 


053 
1  4 
6  57 
6  16 
559 


6 
6 


6 
6 
6 


8       greatest  eloug.  W.  20  13 

<?5. f+0  6 

8  in  Q 

9  3 9  +    017 

9  <? 94-    0    5 


8       Perihelion. 

w<c 

hC 

21<L 


□  WO 


21 


229 
219 
151 


<$  8C g+   7   6 

g       greatest  Hel.  Lat  N. 

&  8  ©Superior. 
?       in  Q 

6  &<L $  -+-   5  45 


6 
6 

□ 


$<L 

H 

t{7      Stationary. 

«.  S 


5   4 
348 


018 


4 

6 


6 
6 
6 
6 


V<C 

h€ 

H<L 

\      Stationary. 

5<C 

s<r 

<?<c 

g       Aphelion. 


tp—  215 
h—  2  4 
J/ 4-   226 


537 

2  10 

3  20 


9—    128 


6  + 

8 


6 

6 


9  €   ...... 

9       Aphelion. 

tf       ot  Virginia  .    b  4-    0  12 

5  c? «-   221 

0      enters  £±,  Autumn  com. 


9       greatest  elong.  E.   46  36 

$       greatest  elong.  E.   25  54 

6  W<T W—   2   6 

<$  hC h—  159 

<J#<C J/ -4-   251 

8       greatest  Hel.  Lat  S. 

6  &<L S-h   535 


d       b 

Oct  10  14 

11  9 

12  20 

13  2 
13    2 


ro 


14 
15 
16 
19 
22 


6 

10 

5 

0 

11 


2 
33 


43 


25  9    - 

26  22  21 

27  6  43 
2923    - 

30  0    8 

31  13    - 
Nov.    1    -    - 

5  18  19 

7  9- 

8  17  21 

9  4- 
9    7- 

10  -  - 
10  23  13 
12  20  59 

14  10    - 

14  18    - 

23  7  35 

23  15  44 

26  6  22 


Dec. 


2  18    - 

3  3  53 

5  2- 

6  0- 
6  16    - 

8  19    - 

9  10  58 
9  14  10 
9  22  11 

10    8    - 

12  23  - 

14  12  - 

14  13  - 

16  12  - 

17  14  - 

20  14  52 

20  21    7 

21  5  - 
23    9  33 

27  1    - 

28  4  - 
30  12  35 
30  16    - 


g       Stationary. 

9       greatest  Hel.  Lat  S. 

6  8  t 8-325 

<55<C 8—   2   7 

6  i€ <?4-    H5 


6  9<L 

<J9       a  Scorpii . 
21      Stationary. 
6  3  ©Inferior. 


9 

9 


611 

0   8 


6 
6 


8 


in  a 


Perihelion. 


v 

21 


2   7 

2  6 

3  0 


$       Stationary. 

9      at  greatest  brilliancy. 

6  &C $-+•   536 

8.       greatest  eloug.  W.  19   3 

6  $  € S+   427 

5  WO 

S      greatest  Hel.  Lat.  N. 
eclipsed,  invis.  at  Wash. 
A  A  <L A  —   0  56 

6  9<L 9—   7 17 


S 
6 

6 
6 


A 
6 
6 


6 
6 
6 
6 
6 


9      Stationary. 
¥<T 

h<c 

21C 


V 
h 
21 


211 

218 
253 


B       in?S 

§<C $-4-   532 

9$ 9+  0  6 

9  0  Inferior  and  Transit. 

9       m  Q 


a  9 

9€ 

«C 

SO 


5 
9 

S 


1  12 
114 
252 
3    1 


0      Aphelion. 

6  *l 

($  3  Q  Superior. 


g  —    039 


6  V  <T v  —  a  11 

6h<L 12—   2  21 

O      enters  "VJ,  Winter  com. 

621<L 21+   239 

9       Stationary. 

Stationary. 

6  $<C S-H   522 

Perigee. 
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OBSERVATORIES. 


POSITIONS  OF  OBSERVATORIES. 

( North  Latitudes  and  West  Longitudes  are  Considered  Positive. 

) 

T*l-»* 

T  .lit-  1.. 

Bed  action 
to 

i 

LoDgitade                         | 

Place. 

Latitude. 

Geocentrio 

Log  p. 

Latitude. 

From  Washington. 

From  Greenwich. 

Abo 

+  60°  26  56.8 

mm^ 

9  53.5 

9.998902 

h     m      a 

-  6  37  20.3 

_ 

h     m      8 

129    8.2 

Adelaide  .     . 

-34  57 

+ 

10  47.8 

9.99952(5 

-14  22  33.1 

— 

9  14  21.0 

Albany     .     . 

+  42  39  49.5 

— 

11  28.2 

9.999336 

-  0  13  12.87 

+ 

4  54  59.22 

■ 

Alfred       .     . 

+  42  15  19.8 

— 

11  27.2 

9.999346 

+  0    2  55.00 

+ 

5  11    7.09 

Algier       .     . 

+  36  45    2.7 

— 

II     1.6 

9.999483 

-  5  20  23.48 

— 

0  12  11.39 

Allegheny 

+  40  27  41.6 

— 

II  21.6 

9.999391 

+  0  11  50.84 

+ 

5  20    2.93| 

Altona      .     . 

+  53  32  45.3 

— 

11    0.8 

9.999063 

-   5  47  58.44 

— 

0  39  46.35 

Amherst  .     . 

+  42  22  15.6 

— 

11  27.5 

9.999343 

-  0  18    4.8 

+ 

4  50    7.3    ! 

Annapolis 

+  38  58  53.5 

— 

11  15.0 

9.999428 

-  0    2  15.60 

+ 

5    5  56.49. 

Ann  Arbor    , 

+  42  16  48.0 

— 

11  27.3 

9.999346 

+   0  26  43.10 

+ 

5  34  55.19 

Armagh    .     . 

+  54  21   12.7 

— 

10  54.9 

9.999043 

-  4  41  36.6 

+ 

0  26  35.5 

Athens      .     . 

+  37  58  20.0 

— 

11    9.4 

9.999453 

-  6  43    7.8 

— . 

1  34  55.7 

Berlin       .     . 

+  52  30  16.7 

— 

11    7.7 

9.999088 

-  6    1  47.00 

— 

0  53  34.91 

Berne        .     , 

+  46  57    8.7 

— 

11  29.2 

9.999227 

-  5  37  58.1 

— 

0  29  46.0 

Bethlehem 

+  40  36  23.9 

— 

11  22.2 

9.999388 

-  0    6  40.19 

+ 

5    1  31.90 

Birr  Castle 

+  53     5  47.0 

__ 

11    3.9 

9.999074 

—  4  36  31.2 

+ 

0  31  40.9 

Bologna    . 

+  44  29  47.0 

— 

1 1  30.5 

9.999289 

—  5  53  36.7 

— 

0  45  24.6 

Bonn    .     .     , 

+  50  43  45.0 

— . 

11  17.3 

9.999132 

—  5  36  35.38 

__ 

0  28  23.29 

Bothkamp 

+  54  12    9.6 

— 

10  56.0 

9.999047 

—  5  48  42.9 

0  40  30.8 

Breslau     .     , 

+  51     6  56.5 

— 

11  15.4 

9.999122 

—  6  16  20.80 

1    8    8.71 

Brussels    . 

+  50  51   10.5 

_ 

11  16.8 

9.999129 

—  5  25  40.7 

— . 

0  17  28.6 

Cambridge  (Eng.) 

+  52  12  51.6 

— 

11    9.4 

9.999095 

-  5    8  34.84 

— 

0    0  22.75 

Cambridge  (Mass.) 

+  42  22  48.3 

— 

1 1  27.6 

9.999343 

—  0  23  41.11 

+ 

4  44  30.98 : 

Cape  of  Good  Hope 

* 

-  33  56     3.2 

+ 

10  39.0 

9.999550 

-  6  22    7.1 

— 

1  13  55.0 

Charkow  .     .     . 

+  50    0  10.2 

— 

II  20.5 

9.999150 

-  7  33    6.8 

— 

2  24  54.7 

Chicago    .     .     . 

+  41  50     1.0 

... 

11  26.2 

9.999357 

+  0  42  14.69 

+ 

5  50  26.78 

Christiania     .     . 

+  59  54  43.7 

— . 

10    0.2 

9.998914 

-  5  51    5.94 

— 

0  42  53.85 

Cincinnati  (New  Obs.). 

+  39     8  35.5 

— 

11  15.8 

9.999424 

+  0  29  29.33 

+ 

5  37  41.42 

Cincinnati  (Old  Obs.). 

+  39     6  26.5 

— 

11   15.6 

9.999425 

+  0  29  46.85 

+ 

5  37  58.94 

Clinton 

+  43     3  17.0 

— 

11  28.9 

9.999326 

-  0    6  34.65 

+ 

5    1  37.44 

Coimbra    . 

+  40  12  25.8 

— 

1 1  20.6 

9.999398 

-  4  34  37.6 

+ 

0  33  34.5 

Copenhagen 

+  55  41   13  6 

— 

10  43.9 

9.999011 

—  5  58  31.3 

— 

0  50  19.2 

Cordova    . 

-  31  25  15.4 

+ 

10  13.5 

9.999608 

-  0  51  27.0 

+ 

4  16  45.1 

Cracow 

+  50     3  50.0 

— 

11  20.3 

9.999149 

-  6  28    2.6 

— 

1  19  50.5 

Dantzig     . 

+  54  21   18.0 

— 

10  54  9 

9.999043 

-  6  22  51.4 

— 

1  14  39.3 

Dorpat .     . 

+  58  22  47.4 

— 

10  17.6 

9.998948 

-  6  55    5.6 

— 

1  46  53  5 

Dublin.     . 

+  53  23  13 

— 

II     1.9 

9.999066 

-  4  42  50 

+ 

0  25  22 

Dun  Echt 

+  57     9  36 

— 

10  30.2 

9.998977 

-  4  58  32.1 

+ 

0    9  40.0 

Durham    .     , 

+  54  46     6.2 

— 

10  51.6 

9.999033 

—  5    1  52.3 

+ 

0    6  19.8 

Diisseldorf 

+  51   12  25 

— 

11   15.0 

9.999120 

-  5  35  17 

— 

0  27    5 

Edinburgh 

+  55  57  23.2 

_ 

10  41.5 

9.999005 

-  4  55  29.04 

+ 

0  12  43.05 

Florence  . 

+  43  46     4.1 

— 

11  29.9 

9.999308  j  —  5  53  13.6 

0  45    1.5 

Geneva 

+  46  1 1  58.8 

— 

11  30.1 

9.999246    -   5  32  49.2 



0  24  37.1 

Georgetown 

+  38  54  26.2 

— 

11  14.6 

9.999430 

+  00    6.20 

+ 

5    8  18.29 

Glasgow  (Missouri)    . 

+  39  16  16.8 

— 

11  16.4 

9.999421 

+    1    3    6.8 

+ 

6  11  18.9 

Glasgow  (Scotland)     . 

+  55  52  42.8 

— 

10  42.2 

9.999006 

-  4  51     1.5 

+ 

0  17  10.6 

Gotha 

+  50  56  37.5 

11  16.3 

9.999127 

—  5  51    2.62 

— 

0  42  50.53 

OBSERVATORIES. 
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POSITIONS  OF  OBSERVATORIES. 
(  North  Latitudes  and  West  Longitudes  are  Considered  Positive.) 


Place. 


Gottingen .  .  . 
Greenwich  .  . 
Hamburg .  .  . 
Hanover  .  .  . 
Hastings-on-Hudson 

Haverford  .  . 
Helsingfors  .  . 
Hudson  .  .  . 
Kasan  .... 
Kew     .... 


Kiel  .  .  .  . 
Kiew  .... 
Kdnigsberg  .  . 
Kremsmunster  . 
Leiden      .     .     . 


Leipzig 

Leyton 

Lisbon  (Marine  Obs.) 

Lisbon  (Royal  Obs 

Liverpool 


Lubec  . 
Lund    . 
Madison 
Madras 
Madrid 

Manheim 

Marburg 

Markree 

Marseilles 

Melbourne 


Mexico 

Milan  •  . 
Modena  . 
Montsouris 
Moscow    . 


) 


Munich     . 

Naples 

Neuchatel 

New  Haven 

New  York  (Columb.Coll 

I  New  York  (Ruthbrfubd) 
'  Nicolaeff 
.  Odessa 
I  Ogden . 
O-Gyalla 

Olmiitz 

Oxford  (Radcliffe) 


Latitude. 


+  51  31  47.9 
+  51  28  38.4 
+  53  33  7.0 
+  43  42  15 
-|-  40  59  25 

+  40  0  36.5 
+  60  9  43.3 
+  41  14  42.6 
-I-  55  47  24.2 
+  51  28  6 

+  54  20  29.7 
+  50  27  11.1 
+  54  42  50.6 
+  48  3  23.7 
+  52  9  20.0 

+  51  20  6.3 
+  51  34  34 
+  38  42  17.6 
+  38  42  31.3 
+  53  24  4 

+  53  51  31.2 

+  55  41  52.1 

+  43  4  33 

+  13  4  8.1 

+  40  24  30.0 

+  49  29  11.0 
+  50  48  46.9 
+  54  10  31.8 
+  43  18  19.1 
—  37  49  53.3 

+  19  26  I 

+  45  27  59.2 

+  44  38  52.8 

+  48  49  18.0 

+  55  45  19.8 

+  48  8  45.5 
+  40  51  45.4 
+  46  59  51.0 
+  41  18  36.5 
+  40  45  23.1 

+  40  43  48.5 
+  46  58  20.6 
+  46  28  36 
+  41  13  8.6 
+  47  52  43.4 

+  49  35  43 
+  51  45  36.0 


Reduction 

to 

Geooentrio 

Latitude. 


/      // 

—  11  13.3 

—  11  13.6 

—  11  08 

—  II  29.8 

—  11  23.6 

—  11  19.8 

—  9  57.1 

—  1 1  24.4 

—  10  43.0 

—  11  13.6 

—  1$  55.0 

—  11  18.6 

—  10  52.0 

—  1 1  27.0 

—  11    9.8 

—  11  14.3 

—  11  13.0 

—  II  13.5 

—  11  13.6 

—  11     1.8 

—  10  58.6 

—  10  43.8 

—  11  28.9 

—  5    3.3 

—  II  21.4 

—  II  22.5 

—  II  16.9 

—  10  56.2 

—  11  29.3 
+  11    8.6 

—  7  12.2 

—  1  i  30.6 

—  1 1  30.6 

—  1 1  24.8 

—  10  43.3 

—  1 1  26.7 

—  II  83.1 

—  II  29.1 

—  II  24.6 

—  II  22.7 

—  1 1  22.6 

—  1 1  29.2 

—  II  29  8 

—  11  24.3 

—  II  27.4 

—  11  22.1 

—  11  12.0 


Log  p. 


9.999112 
9.999113 
9999062 
9  999309 
9.999378 

9.999402 
9.998909 
9.999371 
9.999009 
9.999114 

9.999043 
9.999139 
9.999034 
9.999199 
9.999097 

9.999117 
9.9991 1 1 
9.999435 
9.999435 
9.999066 

9.999055 
9.999011 
9.999325 
9.999926 
9.999393 

9.999163 
9.999130 
9.999047 
9.999320 
9.999456 

9.999840 
9.999265 
9.999285 
9.999180 
9.999009 

9.999197 
9.999381 
9.999226 
9.999370 
9.999384 

9.999384 
9.999226 
9.999239 
9.999372 
9.999204 

9.999160 
9.999106 


Longitude 


From  Washington.     From  Greenwich 


h     iii      a 

-  5  47  58.33 

-  58  12.09 
-5  48    5.8 

-  0  19    4.13 

-  0  12  42.4 

-  06  59.34 

-  6  48    1.25 
+  0  17  32.06 

-  8  24  41.0 

-  5    6  57.0 

-  5  48  47.85 

-  7  10  12.73 
-6  30  11.00 

-  6    4  44.3 
-5  26    8.44 

-  5  57  46.11 

-  58  11.22 
-4  31  47.1 
-4  31  36.0 

-  4  55  54.9 

-  5  50  57.64 

-  6    0  57.11 
+  0  49  24.1 
-10  29  11.5 

-  4  53  26.7 

-5  42    2.61 
-5  43  17.1 

-  4  34  23.7 

-  5  29  46.73 
-14  48    6.9 

+    1  28  14.5 

-  5  44  58.06 

-  5  51  54.9 

-  5  17  32.77 

-  7  38  29.0 

-  5  54  38.22 
-65  13.0 
-5  36    2.3 
-0  16  29.90 

-  0  12  18.40 


+ 


h     m      8 

0  39  46.24 
0    0    0 
0  39  53.7 
4  49    7.96 


+  4  55  29.7 

+  5    1  12.75 

-  1  39  49.16 
+  5  25  44.15 

-  3  16  28.9 
+  01  15.1 

-  0  40  35.76 

-  22    0.64 

-  1  21  58.91 

-  0  56  32.2 

-  0  17  56.35 

-  0  49  34.02 
+  00    0.87 
+  0  36  25.0 
+  0  36  36.1 
+  0  12  17.2 

-  0  42  45.55 

-  0  52  45.02 
+  5  57  36.2 

-  5  20  59.4 
+  0  14  45.4 

-  0  33  50.52 

-  0  35  5.0 
+  0  33  48.4 
-0  21  34.64 

-  9  39  54.8 

+  6  36  26.6 

-  0  36  45.97 

-  0  43  42.8 

-  0    9  20.68 

-  2  30  16.9 

-  0  46  26.13 
-0  57    0.9 

-  0  27  50.2 
+  4  51  42.19 
+  4  55  53.69 


-  0  12  15.47    +  4  55  56.62 


-  7  16    6.2 

-  7  11  14.4 
+  2  19  47.52 

-  6  20  57.68 

-  6  17  14.7 

-  5    3    9.5 


-  2    7  54.1 

-  2    3    2.3 
+  7  27  59.61 

-  1  12  45.59 


-   1 
+  0 


9    2.6 
5    2.6 
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OBSERVATORIES. 


POSITIONS  OF  OBSERVATORIES. 
( North  Latitudes  and  West  Longitudes  are  Considered  Positive.) 


Place. 


Oxford  (University) 
Padua  .     . 
Palermo    . 
Paramatta 
Paris    .     . 


Philadelphia 
Pola     .     . 
Potsdam    . 
Poughkeepsie 
Prague 


Princeton . 
Pulkowa   . 
Rio  de  Janeiro 
Rome  .     .     . 
San  Fernando 

Santiago  de  Chile 
Schwerin  . 
Sen  ften  berg 
Speier .     . 
Stockholm 

Stony  hurst 
St.  Petersburg 
Strassburg  (New  Obs.) 
Strassburg  (Old  Obs.) 
Sydney 


Toulouse  . 
Turin  .     . 
Twickenham 
Upsala 
Utrecht     . 


Venice 

Vienna  (Josephstadt) 
Vienna  (Old  Obs.)  . 
Warsaw    .... 
Washington  .     .     . 

West  Point    .     .     . 
Wilhelmshaven .     . 
Williamstown  (Mass.) 
Will  iamsto  wn  ( Victoria) 
Wilna  .     . 


Windsor 
Zurich . 


Latitude. 


// 


+  51  45  34.2 

+  45  24  2.5 

4-  38    6  44.0 

-  33  48  49.8 
+  48  .50  11.8 

4-  39  57  7.5 
4-  44  51  49.0 
4-  52  22  56 
4  41  41  18 
+  50  5  18.8 

4-  40  20  58 
4-  59  46  18.7 

-  22  53  51.0 
+  41  53  53.7 
4-  36  27  41.5 

-  33  26  42.0 
4-  53  37  38.2 
4-  50  5  10.1 
4-  49  18  55.4 
+  59  20  34.0 

+  53  50  40 
+  59  56  29.7 
+  48  34  59.7 
+  48  34  53.8 
-33  51  41.1 

+  43  36  47 
6.0 
4.2 
31.5 
10.5 


+  45  4 
+  51  27 
+  59  51 
+  52  5 


+  45  25  49.5 

+  48  12  53.8 

+  48  12  35.5 

+  52  13  5.7 

+  38  53  38.8 

+  41  23  31 

+  53  31  52.0 

+  42  42  49 

-  37  52     7.2 

+  54  41     0 

-  33  36  28.9 
+  47  22  40.0 


Redaction 

to 

Geocentric 

Latitude. 


+ 


+ 


+ 


+ 


+ 


+ 


// 


I  12.0 
1  30.6 
1  10.2 

0  37.8 

1  24.8 

1  19.5 
1  30.6 
1  8.4 
I  25.8 
I  20.2 

I  2l".2 

0  1.8 

8  13.9 

1  26.3 
0  59.5 

0  34.4 

1  0.2 
1  30.2 
1  23.2 
0  6.9 

0  58.7 

9  59.8 

1  25.5 
1  25.5 

0  38.3 

1  29.7 
I  30.7 
1  13.7 

0  0.8 

1  10.2 

I  30.6 
I  26.6 
1  26.6 
I  9.4 
I  14.5 

1  24.9 
I  0.9 
1  28.3 
1  8.8 
0  52.3 

0  35.9 

1  28.5 


Log  p. 


9.999106 
9.999266 
9.999449 
9.999553 
9.999179 

9.999404 
9.999280 
9.999091 
9.999360 
9.999148 

9.999394 
9.998917 
9.999782 
9.999355 
9.999490 

9.999561 
9.999061 
9.999148 
9.999167 
9.998927 

9.999055 
9.998913 
9.999186 
9.999 1 86 
9.999552 

9.999312 
9.999275 
9.999114 
9.998915 
9.999098 

9.999266 
9.999195 
9.999195 
9.999095 
9.999430 

9.999368 
9.999063 
9.999334 
9.999455 
9.999035 

9.999558 
9.999216 


Longitude 


From  Washington. 


From  Greenwich. 


h     in       » 

5    3  11.69 

5  55  41.22 

6  1  37.2 
15  12  18.3 

5  17  33.11 

0    7  33.64 

6  3  35.27 
6    0  29 

0  12  38.5 

6  5  53.5 

0    9  34.6 

7  9  30.76 
2  15  36 

5  58    6.79 

4  43  22.5 

0  25  29  7 

5  53  52.8 

6  14    2.7 

5  41  57.7 

6  20  26.09 

4  58  19.4L 

7  9  25.6 

5  39  16.79 
5  39  14.63 

15  13    2.7 

5  14    3.2 
5  39    0.5 

5  6  59.0 

6  18  42.7 
5  28  43.8 

5  57  37.5 

6  13  37.4 
6  13  43.83 
6  32  19.5 
0    0    0 

0  12  22.71 

5  40  47.30 
0  15  18.6 

14  47  50.9 

6  49  24.0 

15  11  33.8 
5  42  24.7 


h 


in 


+  05    0.40 

—  0  47  29.13 

-  0  53  25.1 

—  10    4    6.2 

—  0    9  21.02 

+  5    0  38.45 

-  0  55  23.18 

-  0  52  17 
+  4  55  33.6 

—  0  57  41.4 

+  4  58  37.5 

-  2    1  18.67 
+  2  52  36 

—  0  49  54.70 
+  0  24  49.6 

+  4  42  42.4 

—  0  45  40.7 

-  1    5  50.6 

-  0  33  45.6 

—  1  12  14.00 

+  0    9  52.68 

-  2    1  13.5 
-0  31    4.70 
-0  31    2.54 
-10    4  50.6 


+ 


0    5  51.1 
0  30  48.4 

0  1  13.1 

1  10  30.6 
0  20  31.7 


+ 
+ 


+ 


0  49 

1  5 
1  5 
1  24 
5    8 

455 
032 
4  52 
939 
1  41 


25.4 
25.3 
31.74 
7.4 
12.09 

49.38 
35.21 
53.5 

38.8 
11.9 


—  10    3  21.7 

-  0  34  12.6 


ON  THE  ARRANGEMENT  AND  USE  OF  THE  AMERICAN 
EPHEMERIS  AND  NAUTICAL  ALMANAC. 


EPHEMERIS  FOR  THE  MERIDIAN  OP  GREENWICH. 

The  greater  portion  of  this  Ephemeris,  embracing  the  positions  of  the  sun  and  moon ;  the 
distances  of  the  moon  from  the  centres  of  the  sun  and  the  four  most  conspicuous  planets,  and 
from  certain  fixed  stars ;  the  ephemerides  of  the  planets  Mercury,  Venus,  Mars,  Jupiter,  and 
Saturn,  is  designed  for  the  special  use  of  navigators.  The  remainder  contains  the  ephemerides 
of  Uranus  and  Neptune,  the  heliocentric  co-ordinates  of  the  seven  major  planets,  the  rectangular 
equatorial  co-ordinates  of  the  sun,  the  moon's  longitude  and  latitude,  data  for  the  libration  of  the 
moon,  the  obliquity  of  the  ecliptic,  the  equation  of  equinoxes,  etc. 

TIME. 

Astronomers  make  use  of  several  different  kinds  of  time :  mean  solar  time ;  true,  or  apparent 
solar  time ;  and  sidereal  time. 

Solar  Time. — Solar  time  is  that  used  for  all  the  ordinary  purposes  of  life,  and  is  measured 
by  the  daily  motion  of  the  sun.  A  Solar  Day  is  the  interval  of  time  between  two  successive 
transits  of  the  sun  over  the  same  meridian;  and  the  hour  angle  of  the  sun  is  called  Solar  Time. 
This  is  the  most  natural  and  direct  measure  of  time.  But  the  intervals  between  the  successive 
returns  of  the  sun  to  the  same  meridian  are  not  exactly  equal,  owing  to  the  varying  motion  of 
the  earth  round  the  sun,  and  to  the  obliquity  of  the  ecliptic.  The  intervals  between  the  sun's 
transits  over  the  meridian  being  unequal,  it  is  impossible  to  regulate  a  clock  or  chronometer  so 
that  it  shall  follow  the  sun. 

To  avoid  the  irregularity  which  would  arise  from  using  the  true  sun  as  the  measure  of  time, 
a  fictitious  sun,  called  a  Mean  Sun,  is  supposed  to  move  in  the  equator  with  a  uniform  velocity. 
This  mean  sun  is  supposed  to  keep,  on  the  average,  as  near  the  real  sun  as  is  consistent  with 
perfect  uniformity  of  motion;  it  is  sometimes  in  advance  of  it,  and  sometimes  behind  it,  the 
greatest  deviation  being  about  16  minutes. 

Mean  Solar  Time,  which  is  perfectly  equable  in  its  increase,  is  measured  by  the  motion  of  this 
mean  sun.  The  clocks  in  ordinary  use  and  the  chronometers  used  by  navigators  are  regulated 
to  mean  solar  time.     Mean  solar  time  is  commonly  called  Mean  Time,  simply. 

TVue,  or  Apparent  Solar  Time  is  measured  by  the  motion  of  the  real  sun. 

The  difference  between  apparent  and  mean  time  is  called  the  Equation  of  Time.  By  means 
of  it  we  change  apparent  to  mean  time,  or  the  reverse.  Thus,  if  the  apparent  time  be  given, 
the  mean  time  corresponding  to  it  will  be  obtained  by  adding  or  subtracting  the  equation  of 
time,  according  to  the  precept  at  the  head  of  the  column  in  which  it  is  found,  on  page  I  of 
the  Calendar.  If  the  mean  time  be  given,  the  apparent  time  is  obtained  by  applying  the  equa- 
tion of  time  as  directed  by  the  precept  on  page  II  of  the  Calendar. 

Sidereal  Time. — Sidereal  time  is  measured  by  the  daily  motion  of  the  stars ;  or,  as  it  is  used 
by  astronomers,  by  the  daily  motion  of  that  point  in  the  equator  from  which  the  true  right  ascen- 
sions of  the  stars  are  counted.  This  point  is  the  vernal  equinox,  and  its  hour  angle  is  called 
Sidereal  Time.     Astronomical  clocks,  regulated  to  sidereal  time,  are  called  sidereal  clocks. 
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A  Sidereal  Day  is  the  interval  of  time  between  the  transit  of  the  vernal  equinox  over  any- 
meridian,  and  its  next  succeeding  return  to  the  same  meridian.  It  is  about  3m  56a  shorter  than 
the  mean  solar  day ;  365J  solar  days,  or  a  year,  being  divided  into  366£  sidereal  days.  It  is 
divided  into  24  hours.  The  sidereal  hours  are  counted  from  0  to  24,  commencing  with  the 
instant  of  the  passage  of  the  true  vernal  equinox  over  the  upper  meridian,  and  ending  with  its 
return  to  the  same  meridian.  About  March  21st  of  each  year  the  sidereal  clock  agrees  with  the 
mean  time,  or  ordinary  clock;  and  it  gains  on  it  about  3m  56*  per  day,  so  that  at  the  end  of  a 
year  it  will  have  gained  an  entire  day,  and  will  again  agree  with  it. 

Day, — The  Civil  Day,  according  to  the  customs  of  society,  commences  at  midnight,  and  com- 
prises twenty-four  hours  from  one  midnight  to  the  next  following.  The  hours  are  counted  from 
0  to  12  from  midnight  to  noon,  after  which  they  are  again  reckoned  from  0  to  12  from  noon  to 
midnight  Thus  the  day  is  divided  into  two  periods  of  12  hours  each ;  the  first  of  which  is 
marked  A.  M.,  the  last  is  marked  P.  M. 

The  Astronomical  Day  commences  at  noon  on  the  civil  day  of  the  same  date.  It  also  com- 
prises twenty-four  hours ;  but  they  are  reckoned  from  0  to  24,  and  from  the  noon  of  one  day  to 
that  of  the  next  following.  The  astronomical  as  well  as  the  civil  time  may  be  either  apparent 
or  mean,  according  as  it  is  reckoned  from  apparent  noon  or  from  mean  noon. 

The  civil  day  begins  twelve  hours  before  the  astronomical  day;  therefore  the  first  period 
of  the  civil  day  answers  to  the  last  part  of  the  preceding  astronomical  day,  and  the  last  period 
of  the  civil  day  corresponds  to  the  first  part  of  the  same  astronomical  day.  Thus,  January  9th, 
2  o'clock,  A.  M.,  civil  time,  is  January  8th,  14h,  astronomical  time;  and  January  9th,  2  o'clock, 
P.  M.,  civil  time,  is  also  January  9th,  2h,  astronomical  time.  The  rule,  then,  for  the  transfor- 
mation of  civil  time  into  astronomical  time  is  this: — If  the  civil  time  is  marked  A.  M.,  take  one 
from  the  day  and  add  twelve  to  the  hours,  and  the  result  is  the  astronomical  time  wanted ;  if  the 
civil  time  is  marked  P.  M.,  take  away  the  designation  P.  M.,  and  the  astronomical  time  is  had 
without  further  change. 

To  change  astronomical  to  civil  time,  we  simply  write  P.  M.  after  it,  if  it  is  less  than  12  hours. 
If  greater  than  12  hours,  we  subtract  12  hours  from  it,  add  one  to  the  days,  and  write  A.  M. 
For  example,  January  3d,  23  hours,  astronomical  time,  is  January  4th,  11  o'clock,  A.  M.,  civil 
time. 

If  the  longitude  from  Greenwich  be  expressed  in  time,  and,  when  west,  added  to  the  local 
time,  or,  when  east,  subtracted  from  the  local  time,  the  result  is  the  corresponding  Greenwich 
time.  If  the  local  mean  time  is  used,  the  result  is  the  Greenwich  mean  time,  which  ordinarily 
is  that  required  for  the  use  of  this  Ephemeris.  The  rule  is  the  same,  whether  we  use  mean  or 
sidereal  time. 


THE  CALENDAR. 

The  Calendar  is  divided  into  twelve  months ;  and  to  each  month  are  assigned  eighteen  pages, 
the  contents  of  which  are  as  follow:  — 

Page  I  contains,  for  Greenwich  apparent  noon  of  each  day,  The  Surfs  Apparent  Right 
Ascension,  8A\d  Declination,  and  the  Equation  of  Time.  Adjoining  columns  contain  the  differences 
of  these  quantities  for  one  hour.  By  multiplying  this  difference  by  the  hours  and  parts  of  an 
hour  from  Greenwich  apparent  noon,  and  adding  the  amount  to,  or  subtracting  it  from,  the  quan- 
tity at  noon,  according  as  that  quantity  is  increasing  or  decreasing,  we  obtain  the  value  of  the 
quantity  for  any  given  Greenwich  apparent  time.  The  hourly  differences  are  given  for  the 
instant  of  apparent  noon  at  Greenwich,  and,  when  great  accuracy  is  required,  should  be  first 
interpolated  for  half  the  hours  and  parts  of  an  hour  of  the  Greenwich  apparent  time. 

This  page  is  chiefly  used  when  the  sun  is  observed  on  the  meridian,  and  the  local  apparent 
time  is  0h  0m  0s.  The  longitude  from  Greenwich  expressed  in  time,  if  west,  is  at  that  instant 
the  Greenwich  apparent  time,  or  time  after  Greenwich  apparent  noon ;  if  east,  it  is  time  before 
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Greenwich  apparent  noon.  The  longitude  of  any  place  is  therefore  employed  in  reducing  the 
quantities  on  this  page  to  apparent  noon  at  that  place. 

The  right  ascension  of  the  sun  thus  reduced  is  the  sidereal  time  of  local  apparent  noon.  The 
difference  between  it  and  the  clock  time  of  the  meridian  passage  of  the  sun  is  the  error  of  the 
clock  on  sidereal  time. 

The  declination  of  the  sun  reduced  to  the  meridian,  or  apparent  noon,  of  the  place,  is  required 
in  finding  the  latitude  from  a  meridian  altitude  of  the  sun. 

As  an  example  of  the  use  of  page  I :  — 

Let  the  sun's  declination  be  required  at  noon,  1882,  May  30th,  at  a  place  whose  longitude 
is  180°  2<y  W.,  or  12u  1»  20*. 

h      m        g 
Local  apparent  time  .  May  30,        0      0      0 

Longitude  from  Greenwich  (additive)  .  12      1     20 

Greenwich  apparent  time    .  .  .  May  30,       12       1     20 

Reducing  the  minutes  and  seconds  to  decimals  of  an  hour,  we  find  that  this  moment  is  12h.022 
after  Greenwich  apparent  noon  on  May  30th,  or  llh.978  before  Greenwich  apparent  noon  on 
May  31st. 

On  page  74  of  the  Ephemeris  we  find  that  the  change  of  declination  in  one  hour  is 

May  30,  at  Greenwich  apparent  noon  22.16 

May  31 ,  at  Greenwich  apparent  noon         ...  21 .21 

Difference  for  one  day         .....  0.95 

If  we  want  to  be  very  exact,  we  find  the  amount  of  this  hourly  difference  for  the  time  which 

is  half  way  between  Greenwich  noon  and  the  time  of  observation ;  that  is,  for  6  hours  after 

Greenwich  noon  of  the  30th,  this  being  half  of  12  hours.     Six  hours  is  0.25  of  a  day ;  so  the 

calculation  is  as  follows :  — 

Difference  for  one  hour,  May  30  22.16 

Change  for  one  day  (or  0".95)  X  0.25       .  .  0.24 

Difference  at  6  hours  after  noon  21.92 

21  ".9S2  X  12.022  ■  263".5 = 4'  23".5 

Declination  at  Greenwich  noon,  May  30  .  .  N.  21  47  58.4 

Change  in  12.022  hours  (additive)  .  .  4  23.5 

Sun's  declination  at  time  of  observation    .  .  N.  21  52  21.9 

When  the  time  of  observation  is  only  a  few  hours  before  Greenwich  noon,  it  may  be  better  to 

count  the  longitude  backward  from  this  nearest  noon.     Thus,  in  the  example  just  given,  the  time 

is  llh.97S  before  Greenwich  noon  of  May  31st;  half  this  interval  is  about  0.25  of  a  day,  and 

the  hourly  motion  for  the  middle  of  the  interval  is  21".45.     Then,  we  find :  — 

O  I         II 

Declination  at  Greenwich  noon,  May  31  .    N.  21  56  38.9 

Product  of  21  ".45  X  1 1 .978=256".9  ( subtractive  )  .  4  16.9 

Sun's  declination  at  time  of  observation  .  .    N.  21  52  22.0 

It  will  always  be  well  to  make  the  calculation  by  both  methods,  as  iheir  agreement  will  show 

both  to  be  right.     In  the  above  example,  the  results  differ  by  only  0".l,  a  quantity  too  small  to 

be  considered  an  error. 

At  sea  it  is  ordinarily  sufficient  to  have  the  declination  to  the  nearest  half  minute;  and  the 
reduction  may  be  found  by  Table  V  of  Bowditch's  American  Practical  Navigator. 

The  equation  of  time,  as  has  been  before  explained,  is  the  number  of  minutes  and  seconds  to 
be  added  to  or  subtracted  from  the  apparent  time,  or  the  time  given  by  an  observation  of  the 
sun,  to  obtain  the  mean  time.  The  heading  of  the  column  directs  the  manner  in  which  the 
equation  is  to  be  applied.  When  there  is  a  change  in  the  course  of  the  month  from  addition 
to  subtraction  or  the  reverse  (as  in  the  months  of  April  and  June),  the  two  different  directions 
are  separated  by  a  line,  while  a  corresponding  line  below  points  out  the  dates  between  which  the 
change  takes  place.  The  equation  of  time,  as  given  on  page  I,  is  the  mean  time  of  apparent 
noon,  or  the  hour  angle  of  the  mean  sun  at  that  instant. 
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The  Sun's  Semidiameter,  and  the  Sidereal  Time  of  Semidiameter  Passing  Meridian  are  also 
given  on  page  I.  The  sun's  semidiameter  is  used  in  reducing  the  altitude  of  the  upper  or  lower 
limb  of  the  sun  to  the  altitude  of  the  centre ;  and  in  reducing  the  angular  distance  of  the  limb 
from  the  moon  or  some  other  object,  to  the  distance  from  the  centre  of  the  sun.  The  sidereal 
time  of  semidiameter  passing  meridian  is  employed  in  obtaining  the  passage  of  the  sun's  centre 
over  the  wires  of  a  transit-instrument,  when  the  passage  of  one  limb  only  has  been  observed. 
The  quantity  found  in  this  column  is  to  be  added  to  the  time  of  transit  of  the  first,  or  western, 
limb ;  and  to  be  subtracted  from  the  time  of  transit  of  the  second,  or  eastern,  limb. 

Page  II  contains,  for  Greenwich  mean  noon  of  each  day,  The  Sun's  Apparent  Right  Ascen- 
sion, and  Declination,  the  Equation  of  Time,  and  the  Sidereal  Time  of  Mean  Noon.  The 
hourly  changes  of  these  quantities  are  also  given,  and  may  be  used  in  reducing  them  to  any 
Greenwich  mean  time.  The  hourly  changes  may  be  first  interpolated  for  half  the  Greenwich 
time,  when  great  precision  is  required,  in  the  way  described  in  explaining  the  calculation  of  the 
declination. 

The  right  ascension  and  declination  on  pages  I  and  II  are  affected  by  aberration,  and  there- 
fore denote  the  apparent  position  of  the  true  sun.  Page  II  is  more  conveniently  used  when  the 
mean  time  is  known.  This  is  the  case  in  most  observations  of  the  sun  out  of  the  meridian, 
when  the  times  have  been  noted  by  a  clock  or  chronometer  regulated  to  mean  time.  The  quan- 
tities on  this  page  can  be  reduced  to  mean  noon  of  any  place  by  interpolating  for  the  longitude, 
as  in  the  example  of  the  sun's  declination  on  the  preceding  page. 

The  sun's  declination  is  required  for  finding  the  latitude  of  the  place,  the  local  time,  and  the 
sun's  azimuth  and  amplitude,  from  observations  of  the  sun. 

The  equation  of  time  is  needed  in  finding  the  mean  time  from  observations  of  the  sun,  and 
the  latitude  from  observations  out  of  the  meridian.  The  heading  of  the  column  directs  the 
manner  in  which  it  is  to  be  applied  to  mean  time  to  obtain  the  apparent  time. 

The  equation  of  time,  as  given  on  page  II,  is  the  apparent  time  of  mean  noon ;  and  in  gen- 
eral it  is  the  hour  angle  of  the  true  sun  at  the  instant  of  mean  noon. 

The  sidereal  time  of  mean  noon  is  also  the  right  ascension  of  the  mean  sun  at  Greenwich 
mean  noon.  It  may  be  reduced  for  the  longitude,  or  to  any  Greenwich  mean  time,  by  using  the 
hourly  difference,  98.8565 ;  or  by  Table  III,  appended  to  this  volume,  for  reducing  intervals  of 
mean  solar  to  sidereal  time.  Table  LI  of  Bowditch's  Navigator  may  be  used  for  the  same 
purpose  when  only  the  nearest  quarter  of  a  second  is  required. 

The  sun's  right  ascension  and  the  sidereal  time  of  mean  noon,  or  right  ascension  of  the  mean 
sun,  are  useful  in  converting  mean  time  to  sidereal  time.  We  first  find  the  Greenwich  mean 
time,  then  the  R.  A.  of  the  mean  sun  for  this  time,  as  last  explained :  this  being  added  to  the 
local  mean  time  will  give  the  sidereal  time. 

The  sidereal  time  of  mean  noon,  reduced  for  the  longitude  of  the  place,  is  also  used  in  con- 
verting sidereal  time  to  mean  time.  Subtracting  the  reduced  value  from  the  given  sidereal  time, 
gives  the  interval  of  sidereal  time  from  noon.  Subtracting  from  this  the  corresponding  reduction 
of  a  sidereal  interval  to  a  mean  time  interval,  in  Table  II,  appended  to  this  volume,  or  Table 
LII  of  Bowditch's  Navigator,  will  give  the  mean  time  required.  This  reduction,  may  also  be 
found  by  multiplying  98.8296  by  the  hours  and  parts  of  an  hour  of  the  given  sidereal  time. 

As  examples  of  the  use  of  page  II :  — 

1. — Let  the  sun's  right  ascension  and  the  equation  of  time  be  required  for  1882,  May  15th, 
9h  2m  30%  A.  M.,  mean  time,  at  a  place  whose  longitude  is  100°  1C,  W.,  or  6h  40m  408. 

h     m     a 
Local  astronomical  mean  time  .  .  .  May  14,        2\     2  30 

Longitudo  from  Greenwich  (additive)  .  .  6  40  40 

Greenwich  mean  time  .....  May  15,  3  43  10= 3^.7 195. 
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Sun's  Right  Ascension.  Equation  of  Time. 

h     m      s  m       s 

May  15,  Greenwich  noon  .    3  28  34.17  May  15,  noon      .        .    3  52.54  (additive). 

H.  D.  9-.881  X  3.7195  .        .  +    0  36.75  H.  D.  —  0-.024  X  3.72  .  —    0.09 

3  29  10.92  3  52.45 

In  this  case,  the  hourly  differences  interpolated  to  half  the  interval,  or  lh.9  after  noon,  havo  been  used. 
The  equation  of  time  in  this  example  is  additive  to  mean  time.     Its  reduction  could  also  have  been  found 
by  Table  VI,  A.,  of  Bowditch's  Navigator,  to  seconds  only. 

2. — If  the  sidereal  time  is  required  for  the  same  date  and  time,  we  have :  — 

May  15,  Sidereal  Time  (at  Greenwich  mean  noon). 
Hourly  Difference  9«.8565  X  3.7195    .... 
Add  the  local  astronomical  mean  time 

The  required  sidereal  time  is  (rejecting  24^)  .  .      0  35  33.37 

The  reduction  0m  36s .66  could  have  been  found  in  Table  III  corresponding  to  the  Greenwich  mean  time 
3h  43m  io«.     Also,  by  Table  LI  of  Bowditch's  Navigator,  the  reduction  is  0m  36*.7. 

3. — On  1882,  May  15,  A.  M.,  at  a  place  whose  longitude  is  100°  1CK  W.,  suppose  the  sidereal 
time  to  be  0h  35™  338.37,  and  that  the  corresponding  mean  time  is  required. 

The  astronomical  day  is  May  14;  the  longitude  in  time, -f- 6b  40m  40s,  or  -|-6h.678. 

b     m       a 

May  14,  Sidereal  Time  (at  Greenwich  mean  noon)  3  28  30.15 

The  H.  D.  D-.8565  x  6.678,  or  the  reduction  for  6h  40™  40-  in  Table  III         .     +     1     5.82 

The  sidereal  time  of  local  mean  noon  .  .  .  3  29  35.97 

The  given  sidereal  time  (-f-24h,  if  necessary  for  the  following  subtraction)     24  35  33.37 

Subtracting  the  first  from  the  second  gives  the  sidereal  interval  from  noon  .    21     5  57.40  =  21  h.0993 
—  9-.8296  x  21.0993,  or  the  reduction  for  21»>  5™  57'  in  Table  11  .    —    3  27.40 

The  required  astronomical  mean  time  is  .  May  14,     21     2  30.00 

Page  III  contains,  for  Greenwich  mean  noon  of  each  day,  The  Sim* 8  True  Longitude,  and 
Latitude,  and  the  Logarithm  of  the  Radius  Vector  of  the  Earth.  The  longitude  is  given  in  two 
columns,  headed  X  and  X';  X  representing  the  sun's  longitude  counted  from  the  true  equinox  of  the 
date ;  and  X',  the  sam"  co-ordinate  counted  from  the  mean  equinox  of  the  beginning  of  the  year, 
(January  O^O).  A  column  of  hourly  differences  enables  the  computer  to  obtain  the  sun's  long- 
itude for  any  hour  from  noon.  The  hourly  differences  of  the  logarithm  of  the  radius  vector  are 
likewise  given.  The  longitudes  of  the  sun  are  the  true  longitudes,  not  corrected  for  aberration. 
The  latitude  Ls  referred  to  the  ecliptic  of  the  date. 

The  last  column  on  page  III  contains  the  Mean  Time  of  Sidereal  Noon;  that  is,  the  number 
of  hours,  minutes  and  seconds  after  Greenwich  mean  noon  when  the  first  point  of  Aries  passes 
the  meridian  of  Greenwich.  It  may  be  reduced  to  any  meridian  by  interpolating  for  the  long- 
itude, or  to  any  Greenwich  sidereal  time  by  means  of  the  hourly  difference,  —  98.8296.  The 
reduction,  however,  can  be  taken  directly  from  Table  II  for  reducing  intervals  of  sidereal  time 
to  mean  solar  time ;  or,  approximately,  from  Table  LII  of  Bowditch's  Navigator. 

This  column  may  be  used  in  converting  sidereal  time  to  mean  time  instead  of  that  on  page  II 
As  an  illustration,  let  us  take  Example  3,  above. 

It  is  seen  in  advance  that  the  sum  of  the  mean  time  of  sidereal  noon  and  the  given  sidereal 
time  is  not  greater  than  24  hours.  Were  it  more  than  24  hours,  the  mean  time  of  sidereal  noon 
should  be  taken  out  for  May  13,  that  is  the  preceding  astronomical  day. 

May  14,  the  mean  time  of  Greenwich  sidereal  noon  is 

The  H.  D.  —  9».8296  X  6.678,  or  the  reduction  for  long.,  Table  11 

The  mean  time  of  local  sidereal  noon  .... 

Add  the  given  sidereal  time    ...... 

The  sum  is  ......  21  2  35.83 

—  9».8296  X  0.593,  or  the  reduction  for  0*>  35»  33«  in  Table  II         .  —  0    5.83 

The  required  astronomical  mean  time  May  14,  21  2  30.00 
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Page  IV  contains  The  Moon's  Semidiameter  and  Equatorial  Horizontal  Parallax,  for  each 
mean  noon  and  midnight  at  Greenwich.  Columns  adjoining  those  of  the  horizontal  parallax 
give  the  change  of  this  quantity  in  one  hour,  by  means  of  which  it  can  be  reduced  to  any  other 
Greenwich  mean  time,  in  the  same  way  as  the  sun's  declination  and  the  equation  of  time  in  the 
preceding  examples.  The  sign  plus  or  minus  prefixed  to  the  hourly  differences,  shows  whether 
the  horizontal  parallax  is  increasing  or  decreasing. 

The  reduction  of  the  moon's  semidiameter  may  be  readily  found  by  multiplying  the  reduction 
of  the  horizontal  parallax  by  0.272.  It  may  also  be  obtained  from  Table  XI  of  Bowditch's 
Navigator,  or  by  simply  computing  the  proportional  part. 

If,  for  example,  the  semidiameter  of  the  moon  is  to  be  taken  out  for  1882,  May  1,  I0h,  P.  M.,  Green- 
wich mean  time,  we  see  that  the  difference  of  the  semidiameters  at  noon  and  midnight  of  May  1  if  3".9; 

then, 

as  12»»   :    10*  =  3".9  :  3".2, 

which  is  the  correction  to  be  added  to  the  semidiameter  at  noon,  because  the  semidiameter  is  increasing. 

The  moon's  semidiameter  then,  for  May  1,  lO*,  is  15>  4".0  +  3".2,  or  15'  7".2. 

The  moon's  semidiameter  and  horizontal  parallax  are  required  for  all  observations  of  the  moon. 
When  great  precision  is  needed,  the  hourly  differences  should  be  first  interpolated  for  half  the 
interval  of  Greenwich  time  from  noon  or  midnight,  and  a  correction  applied  to  the  horizontal 
parallax  for  the  latitude  of  the  place  of  observation. 

The  Mean  Time  of  tlie  Moon's  Upper  Transit  at  Greenwich,  which  is  given  on  page  IV  to 
tenths  of  a  minute,  is  also  accompanied  with  a  column  of  differences  for  one  hour  of  longitude,  by 
means  of  which,  having  the  longitude  turned  into  time,  the  local  time  of  the  moon's  meridian  pass- 
age at  any  other  place  may  be  computed.  The  reduction  may  be  taken  from  Bowditch's  Table 
XXVIII  by  simple  inspection.  The  last  column  of  this  page  contains  the  Age  of  the  moon,  or 
the  time  elapsed  since  the  preceding  new  moon,  to  tenths  of  a  day. 

Pages  V — XII  contain  The  Moon's  Bight  Ascension  and  Declination,  for  each  day  and  hour 
of  Greenwich  mean  time.  They  are  accompauied  with  columns  of  differences  for  one  minute, 
which  are  also  given  at  each  hour.  The  Greenwich  mean  time,  which  is  required  for  taking 
out  these  quantities,  may  be  taken  from  a  well-regulated  chronometer,  or  obtained  by  applying 
the  longitude,  turned  into  time,  to  the  local  mean  time  of  the  observer.  The  right  ascension, 
or  declination,  is  taken  out  foi  the  day  and  hour  of  the  Greenwich  mean  time;  the  Diff.for  lm. 
multiplied  by  the  minutes  and  parts  of  a  minute  of  the  Greenwich  time ;  and  the  product  added 
to,  or  subtracted  from,  the  quantity,  according  as  the  quantity  is  increasing  or  decreasing. 

Thus,  suppose  the  moon's  right  ascension  and  declination  are  required  for  1882,  May  1, 
10h  10m  30*,  astronomical  mean  time  at  Greenwich :  — 

Right  Ascension.  Declination, 

May  1,10* 13  26  50.22 S.  1*1  22    b'.4 

Diff.  ».0277  x  10.500                .    —  +  21.29             9".334  x  10.500         —    1  38,0 
May  1,  I0M0">30*     .  .     13  27  11.51 S.  12  23  46.4 

The  differences  interpolated  for  5m.2  =  0h.09  are  for  the  right  ascension  2".0281,  and  for  the  declination 
9' '.330,  which  may  be  used  for  greater  precision. 

Page  XII  contains  also  the  Phases  qf  the  Moon  and  the  dates  of  the  Moon's  Perigee  and 
Apogee,  or  least  and  greatest  distances  from  the  earth. 

Pages  XIII — XVIII  contain  the  Lunar  Distances,  or  the  angular  distances  of  the  centre 
of  the  moon  from  the  centre  of  the  sun,  and  from  the  four  larger  planets  and  certain  fixed  stars, 
as  they  would  appeal'  to  an  observer  at  the  centre  of  the  earth.  They  are  given  for  every  third 
hour  of  Greenwich  mean  time,  beginning  at  noon;  the  dates  are  therefore  astronomical.  All  the 
distances  that  can  be  observed  on  the  same  day  are  grouped  together  under  that  date ;  and  the 
columns  are  read  from  left  to  right,  across  both  pages  of  the  same  opening.  The  letter  W.  or  E. 
is  affixed  to  the  name  of  the  sun,  planet  or  star,  to  indicate  that  it  is  on  the  west,  or  east,  side  of 
the  moon. 
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An  observer  on  the  earth's  surface  having  measured  a  lunar  distance,  corrected  it  for  errors  of 
his  instrument  and  for  the  semidiameter  of  the  objects,  and  cleared  it  from  the  effects  of  refraction 
and  parallax,  finds  the  true,  or  geocentric,  distance;  that  is,  the  distance  as  it  would  have  appeared 
from  the  centre  of  the  earth  at  the  moment  of  observation.  With  this  distance  and  the  distances 
in  the  Ephemeris  of  the  same  bodies  on  the  same  day,  the  Greenwich  mean  time  of  the  observa- 
tion can  be  found. 

To  lessen  the  labor  of  computation,  there  is  given  in  the  Ephemeris,  between  every  two  suc- 
cessive distances,  the  logarithm  of  the  seconds  of  time  in  which  the  distance  changes  1";  or,  as 
it  is  usually  called,  the  Proportional  Logarithm  qf  the  Difference.  It  is  given  for  the  middle 
instant  of  the  two  hours  between  which  it  is  placed. 

For  computing  the  Greenwich  time  we  have  the  following  role : — 

Find  in  tJie  Almanac  the  two  distances  between  which  the  true  distance  falls ;  take  out  the 
nearest  of  these,  the  hours  of  Greenwich  time  over  it,  and  the  P.  L.  of  Diff.  between  them. 

Find  the  difference  between  the  true  distance  and  the  distance  taken  from  the  Almanac;  and 
from  the  proportional  logarithm  of  this  difference,  as  found  in  the  Navigator,  subtract  the 
P.  L.  of  Diff.  taken  from  the  Almanac. 

The  result  is  the  proportional  logarithm  of  an  interval  of  time  to  be  added  to  the  hours 
of  Greenwich  time,  taken  from  the  Almanac,  when  the  earlier  Almanac  distance  is  used ;  to  be 
subtracted  from  the  hours  of  Greenwich  time,  when  the  later  Almanac  distance  is  used. 

Another  method  is,  to  add  the  common  logarithm  of  the  difference  of  the  true  and  the  Almanac 
distances  to  the  P.  L.  of  Diff.  of  the  Almanac;  the  sum  will  be  the  common  logarithm  of  the 
correction  to  be  applied  to  the  hours  of  Greenwich  time.  The  Table  of  Logarithms  of  small 
Arcs  in  Space  or  Time,  given  at  the  end  of  the  volume  for  1871,  saves  the  operation  of  reducing 
degrees  (or  hours)  and  minutes  to  seconds,  and  the  reverse. 

As  the  P.  L.  of  Diff.  in  the  Ephemeris  varies,  the  Greenwich  time  found  by  the  methods  just 
described  may  not  be  sufficiently  exact.  To  correct  it  for  such  variation,  or  second  difference,  take 
the  difference  between  the  P.  L.  of  Diff.  used  and  the  one  which  follows  it  in  the  Ephemeris,  (or, 
more  strictly,  half  the  difference  of  the  preceding  and  following  ones).  With  this  difference,  and 
the  first  correction  of  the  Greenwich  time  already  found,  enter  Table  I,  appended  to  this  volume, 
and  take  out  the  corresponding  seconds,  which  are  to  be  added  to  the  approximate  Greenwich 
time  when  the  Prop.  Logs,  in  the  Ephemeris  are  decreasing;  and  subtracted  when  they  are 
increasing. 

Thus  the  Greenwich  mean  time  of  the  observation  can  be  obtained.  If  the  observer  has  noted 
the  time  of  observation  by  a  chronometer,  the  difference  of  this  chronometer  time  and  the  Green- 
wich mean  time  will  be  the  error  of  the  chronometer  on  Greenwich  time  as  found  from  the  lunar 
distance.  In  this  way  lunar  distances  can  be  used  as  a  check  upon  the  chronometer.  By  a 
series  of  carefully  observed  lunar  distances  on  both  sides  of  the  moon,  the  chronometer  error 
may  generally  be  ascertained  within  20  or  30  seconds. 

If  the  observer  has  found  the  local  mean  time  of  observation  from  the  observed  altitude  of  one 

of  the  bodies,  or  by  a  watch  regulated  to  that  time  by  recent  observations  and  corrected  for  change 

of  longitude  in  the  interval,  the  difference  of  this  local  time  and  the  Greenwich  time  found  from 

the  lunar  distance  will  be  his  longitude.     A  longitude  derived  by  this  method  should  always  be 

considered  as  uncertain  by  S7  or  more. 

As  an  example  of  finding  the  Greenwich  mean  time  from  a  lunar  distance,  suppose  that  in  1882,  May  9, 
about  6*1  of  Greenwich  mean  time,  the  corrected  distance  of  the  moon's  centre  from  that  of  the  sun  is 
99°  12'  30":  — 

Corrected  distance  .... 

Distance  in  the  Ephemeris,  May  9,  VIh 

Difference  .... 

Time  from  VI*  (after)    .... 
Corr.  for  2d  DifT.,  Table  I 

Greenwich  mean  time,  May  9  .  .      7  44  47 
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.  99  12  30 
.  100  9  34 
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0  67  4 

P.  L.  0.4989 

h  m   • 
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P.  L.  0.3351 

494  U8B  op  THE  TABLES. 

By  a  table  of  common  logarithms,  or  a  table  of  logarithms  of  small  arcs,  the  reduction  of  the  Greenwich 
time  would  be  found  thus :  — 

From  Ephemeris  .                                                                                   .    P.  L.    0J2638 
Diff.  of  distances,  57'  4"  =  3424" log       3.5345 

Red.  of  Greenwich  time,  +  1M4"  45«  =  6285«  .  .log        3.7983 

The  result  is  the  same  as  by  the  previous  method. 

Pages  218 — 249  contain  the  ephemerides  of  the  seven  major  planets.  The  position  of  each 
planet  is  the  geocentric  one  referred  to  the  equator  and  true  equinox  of  the  date,  and  corrected 
for  aberration ;  they  are,  therefore,  apparent  positions.  All  the  data  except  meridian  passage 
are  given  for  the  moment  of  Greenwich  mean  noon.  The  column  Meridian  Passage  gives  the 
hour,  minute  and  tenth  of  that  passage  of  the  planet  over  the  meridian  of  Greenwich  which  occurs 
next  after  the  noon  of  the  date. 

The  right  ascension  and  declination  of  a  planet  are  required  whenever  it  has  been  observed 
for  time,  latitude  or  azimuth.  The  mode  of  reducing  them  to  any  instant  of  Greenwich  mean 
time  is  the  same  as  in  the  examples  for  the  sun,  previously  given.  The  local  mean  time  of 
passage  across  any  other  meridian  can  be  found  by  dividing  the  daily  difference  by  24,  and 
multiplying  the  quotient  by  the  hours  and  fractions  of  the  longitude  of  the  place.  The  product 
may  be  subtractive  from  the  time  of  Greenwich  passage  when  the  place  is  east  of  Greenwich, 
and  additive  when  west.     The  corrections  can  never  exceed  one-half  the  change  for  one  day. 

Pages  250 — 263  contain  the  heliocentric  positions  of  the  seven  major  planets,  and  the  logarithms 
of  their  distances  from  the  earth.  The  heliocentric  longitude  is  reckoned,  not  from  the  true 
equinox,  as  in  the  preceding  ephemerides,  but  from  the  mean  equinox  of  the  date.  It  is,  there, 
fore,  necessary  to  apply  nutation,  if  the  longitude  from  the  true  equinox  is  required.  The  daily 
motion  is  given  for  the  moment  of  Greenwich  mean  noon.  The  column  Reduction  to  Orbit 
gives  the  correction  to  be  applied  to  the  heliocentric  longitudes  in  order  to  obtain  the  longitude 
counted  along  the  orbit  of  the  planet.  This  longitude  is  equal  to  the  distance  of  the  node  from 
the  mean  equinox,  plus  the  distance  of  the  planet  from  the  node.  The  heliocentric  latitude  is 
counted  from  the  moving  plane  of  the  ecliptic.  The  Logarithm  of  Radius  Vector  is  the  logarithm 
of  the  distance  of  the  centre  of  the  planet  from  that  of  the  sun,  at  each  Greenwich  mean  noon 
given  in  the  first  column.  The  two  last  columns  give,  in  the  same  way,  the  logarithm  of  the 
true  distance  of  the  centre  of  the  planet  from  that  of  the  earth.  The  one  column  gives  the  quan- 
tity for  the  •Greenwich  noon  indicated  on  the  left  hand  side  of  the  page,  and  the  other  for  the 
noon  which  is  midway  between  that  date  and  the  date  next  below  it.  In  the  case  of  Mercury, 
this  intermediate  date  is  mean  noon  of  the  day  immediately  following;  in  the  case  of  Venus, 
Mars,  Jupiter,  and  Saturn,  it  is  mean  noon  of  the  second  day  following ;  and  in  the  case  of 
Uranus  and  Neptune,  mean  noon  of  the  fourth  day  following. 

Pages  264 — 271  contain  the  rectangular  co-ordinates  of  the  centre  of  the  sun,  referred  to  the 
centre  of  the  earth  as  the  origin,  and  to  the  true  equator  and  equinox  of  each  date  as  the  circle 
and  point  of  reference.  Each  co-ordinate  is  given  first  for  Greenwich  mean  noon,  and  in  the 
column  following  for  mean  midnight  of  the  same  day.  The  columns  Reduc.  to  Mean  Eq'x  of 
Jan.  0  give  the  corrections  to  be  applied  to  the  co-ordinates  for  noon  in  order  to  obtain  the  cor- 
responding co-ordinates  referred  to  the  mean  equator  and  the  mean  equinox  of  January  0. 

Pages  272 — 275  give  the  longitude  and  latitude  of  the  moon  for  every  Greenwich  mean  noon 
and  midnight.     Both  quantities  are  referred  to  the  true  ecliptic  and  equinox  of  the  date. 

Pages  276  and  277  contain  the  position  of  the  moon's  equator  and  the  mean  longitude  of  the 
moon,  and  a  table  for  computing  the  libration  of  the  moon.  The  epochs  of  greatest  libration  of 
the  moon,  together  with  the  formulae  for  finding  the  libration  in  longitude  and  latitude  are  given 
on  page  409. 

Page  278  contains,  for  each  tenth  Greenwich  mean  noon,  the  values  of  the  principal  elements 
arising  from  the  motion  of  the  equinox,  and  also  the  aberration  and  parallax  of  the  sun.  The 
column  Apparent  Obliquity  of  the  Ecliptic  (Hansen)  gives  the  true  inclination  of  the  earth's 
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equator  to  the  ecliptic,  without  correction  for  the  terms  depending  on  the  moon's  longitude. 
The  Equation  of  Equinoxes  is  really  the  astronomical  nutation ;  that  given  In  Longitude  is  the 
correction  to  be  applied  to  the  longitude  of  the  body  referred  to  the  mean  equinox,  in  order  to 
obtain  that  longitude  as  referred  to  the  true  equinox.  When  the  correction  is  positive,  as  in  the 
year  1882,  the  true  longitudes  are  greater  than  those  referred  to  the  mean  equinox.  The  equa- 
tion In  R.A.  is  equal  to  that  in  longitude,  multiplied  by  the  cosine  of  the  obliquity  of  the  ecliptic. 
The  next  column  gives  the  Precession  of  Equinoxes  in  Longitude  from  January  0  to  each  of 
the  following  dates.  The  Sun's  Aberration  is  the  quantity  which  has  been  applied  to  the  true 
longitude  of  the  sun  in  order  to  obtain  its  apparent  longitude.  The  correction  being  negative 
shows  that  the  apparent  longitude  as  affected  by  aberration  is  always  less  than  the  true  longitude. 
The  sun's  equatorial  horizontal  parallax,  given  in  the  next  column,  is  the  angle  subtended  by  the 
radius  of  the  earth's  equator,  as  seen  from  tho  centre  of  the  sun. 


EPHEMERIS  FOR  THE  MERIDIAN  OF  WASHINGTON. 

Page  280  contains  the  formulee  for  the  reduction  of  the  positions  of  the  fixed  stars,  using  the 
notation  of  Bessel,  and  the  constants  of  Peters  and  Struve.  The  formulae  by  which  the  star 
numbers  are  computed  are  also  given. 

Pages  281 — 284  contain  the  logarithms  of  the  Besselian  Star  Numbers,  A,  B,  C,  D,  for  each 
Washington  mean  midnight.  These  numbers  serve  to  reduce  the  mean  place  of  a  star  at  the 
beginning  of  the  Besselian  fictitious  year  to  its  apparent  place  at  the  dates  for  which  the  numbers 
are  given.  If  used  in  accordance  with  the  English  and  French  notation,  the  pair  of  quantities 
A  and  B  must  be  interchanged  with  the  pair  C  and  D;  that  is  A  must  be  interchanged  with  C, 
and  B  with  D.  In  the  first  column  along  with  the  solar  day  is  given  the  sidereal  hour  and  tenth 
of  midnight.  The  sidereal  time  for  which  any  set  of  quantities  is  given  can  be  found  by  inter- 
polation from  these  numbers. 

The  following  is  an  example  of  the  reduction  of  a  star  to  apparent  place  by  the  Besselian  star 
numbers : — 

Computation  of  the  apparent  place  of  a  Lyra  for  1882,  November  10 ,  for  the  upper  transit  at 

Washington. 

(Star  Catalogue)    log  a       0.304  log  b       7.884 

(Page  284)              log  A      0.040  Jog  B     0.771 

(Star  Catalogue)    log  a'      0.460  Jog  b'      9.995 

log  A  a   0.344  log  B  b  8.655 

log  A  a'  0.500  log  B  b'  0.766 

Mean  Place,  1882.0,     a0  =  18  32  56*615 

jo=  +    2.208 

Bb=  +    0.045 

Cc=  +    0.153 

Dd=  —     1.288 

E    =  +    0.001 

t  u=*  +    0.016 

Apparent  Place,  1882,  Nov.  10,        a  = 18  32  57.75 

Pages  285 — 292  contain  the  Independent  Star  Numbers,  which  can  be  used  for  the  same  pur- 
pose. The  column  t  gives  the  fraction  of  the  year  from  the  beginning  of  the  fictitious  year  to 
each  date.  These  quantities  are  connected  with  those  of  Bessel  by  the  relations  given  on  page 
280,  where  are  also  found  the  formulee  and  precepts  for  the  application  of  both  systems  of 
numbers.  In  order  to  use  the  Besselian  numbers,  it  is  necessary  to  have  the  values  of  the  star 
constants,  a,  b,  c,  d,  af,  b*,  d,  d'.  The  independent  star  numbers  are  given  in  order  that  the 
apparent  place  of  the  star  may  be  determined  when  it  is  not  convenient  to  compute  these  num- 
bers. 
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logc 

8.088 

logrf.     8.927  n 

logC 

1.096 

tog  D      1.183 

log  c' 

9.981 

log  d<      8.955 

log  Cc 

9.184 

log  Dd   0.1 10it 

log  Cc 

'  1.077 

log  Dd'  0.138 

<5o  = 

+  38  40  28M1 

Aa'  = 

+    3.16 

Bb'  = 

+    5.83 

Cc'  = 

+  11.94 

Dd<  = 

+    1.37 

+    0.23 

+  38  40  50.6 
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The  following  is  an  example  of  the  reduction  of  a  star  to  apparent  place  by  the  independent 
star  numbers : — 

Computation  of  the  apparent  place  of  a  Lyra  for  1882,  November  10,  for  the  upper  transit  at 

Washington. 

Oo=18  32.9  rf0  =  -f-38  40.5 

G=   1     0.1  G  +  cr=      10  33.0 

H=  2  37.0  ff+a=      21     9.9 

loglV                 8«M  log^lr                8.824  h   tt     . 

log^                  1.358  log  h                  1J295  Oo  =  18  32  56.615 

log  sin  (G+a)  9.963  n  log  sin  (H  -fa)  9.830  n  /    =  +    3.374 

log  tan  J             9.903  log  sec  6            0.108  (g)   =  —     1.117 

fogte)  0.048  it  log  (h)  0.057  n  (A)    =  —     1.140 

r^  =  .f    Q.Q16 

Apparent  Right  Ascension  .....       =     18  32  57.75 

logg>                   I-35**                log'<                   1295  o     /     >, 

log  cos (G -f-a)  9.596                log  cos(tf+a)  9.868  d0  »+  38  40  28.11 

'ogi^O               0.954                log  sin  <J             9.796  (g')  -f    9.00 

log  (A')               0.959  (h')  +    9.10 

logs                   0.733  (i)  +    4.23 

log  cob  J             9.893  Tfif  +    0J23 

log  (»)  O.G26  

Apparent  Declination    ....  «+38  40  50.7 

Pages  293 — 301  contain  the  mean  places  of  three  hundred  and  eighty-three  stars,  for  the 
beginning  of  the  fictitious  year  1882,  or  the  moment  when  the  sun's  mean  longitude  is  280°. 

The  annual  variations  are  to  be  considered  as  the  differential  coefficients  of  each  co-ordinate 
in  respect  to  the  time  at  the  beginning  of  the  year. 

In  order  that  the  list  of  mean  places  of  stars  may  serve  the  purpose  of  a  working-catalogue 
for  the  convenient  use  of  astronomers,  the  position  of  each  of  the  northern  circumpolar  stars  is 
given  in  duplicate,  one  position  being  for  the  upper  and  the  other  for  the  lower  culmination. 
The  positions  for  the  lower  culmination  are  marked  S.  P.  In  this  case,  the  right  ascensions  are 
the  sidereal  times  at  which  the  star  crosses  the  lower  meridian ;  and,  in  order  to  have  the  expres- 
sions for  the  co-ordinates  congruous  in  all  cases,  the  declinations  are  counted  from  the  equator 
through  the  north  pole,  and  therefore  exceed  90°.  The  method  of  obtaining  the  time  of  observa- 
tion and  setting  of  the  circle  in  order  to  find  a  star  on  the  meridian  is  then  uniform  for  all  the 
stars. 

In  this  volume,  the  number  of  stars  has  been  greatly  increased,  in  order  to  make  the  list  more 
useful  to  field-astronomers.  The  apparent  places  are  not,  however,  given  for  the  stars  now  added 
for  the  first  time.  In  order  to  show  at  a  glance  these  additional  stars,  they  are  indicated  in  the 
list  by  an  asterisk.* 

Pages  302 — 313  contain  the  apparent  positions  of  the  four  north  polar  stars,  a,  d,  and  X  Ursae 
Minoris,  and  51  Cephei,  for  every  upper  transit  at  Washington.  They  include  the  terms  depend- 
ing on  the  moon's  longitude.  The  mean  solar  time  of  transit  is  given  in  the  column  Mean  Solar 
Day,  in  order  that  each  transit  above  and  below  the  pole  may  be  readily  identified.  Suppose,  for 
example,  that  the  transit  of  Polaris  below  the  pole  on  January  26th  is  to  be  found,  and  we  wish 
to  know  whether  it  precedes  or  follows  the  upper  transit  of  the  same  date.  On  page  302,  we 
find  that  the  upper  transit  occurs  January  26.2;  the  lower  transit,  therefore,  occurs  January 
26.7.  But,  the  lower  transit  following  that  of  July  1st  does  not  take  place  until  July  3.2.  Hence, 
the  lower  transit  of  July  1st  precedes  the  upper  one  of  the  same  date.     A  transit  occurring  very 

*  It  is  contemplated  to  issue,  if  practicable,  a  supplement  to  the  Ephemeris  for  this  year,  containing  either 
Apparent  right  ascensions  of  these  additional  Btars  or  general  tables  by  which  these  right  ascensions  may  be 
readily  computed. 
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nearly  at  noon  may  also  be  identified  without  a  computation  to  ascertain  the  actual  mean  date, 
by  simply  noting  the  tenth  of  a  day  in  the  column  of  mean  solar  date. 

Pages  314 — 364  contain,  for  every  tenth  upper  transit  at  Washington,  the  apparent  places  of 
those  stars  of  the  preceding  list  which  are  not  marked  with  an  asterisk.  The  mean  solar  date 
in  each  led  hand  column  gives  the  day  and  tenth  of  the  transit;  so  that  each  intermediate  transit 
may  be  readily  identified.  Along  with  each  co-ordinate  is  given,  in  small  type,  the  change  for 
ten  days.  This  quantity  -is  to  be  regarded  as  the  differential  co-efficient  corresponding  to  the 
dates  for  which  the  star  places  are  given. 

Pages  365 — 372  contain  the  apparent  right  ascension  and  declination  of  the  sun,  as  derived 
from  Hansen's  tables,  for  Washington  mean  noon.  Adjoining  columns  give  the  seconds  of 
right  ascension  and  of  declination  for  apparent  noon,  that  is,  for  the  moment  of  transit  of  the 
sun's  centre  over  the  meridian  of  Washington.  The  hours  and  minutes  of  right  ascension  and 
the  degrees  and  minutes  of  declination  are  the  same  for  both  mean  and  apparent  noon.  In  case 
they  would  have  differed,  the  minute  which  would  have  been  numerically  larger  is  diminished 
by  one,  and  the  seconds  increased  by  sixty,  so  that  there  is  always  a  correspondence  between 
the  two  numbers.  The  hourly  motions  in  right  ascension  and  declination  are  given  for  the 
moment  of  mean  noon,  but  may  be  regarded  as  having  the  same  values  for  apparent  noon. 

The  equation  of  time  for  apparent  noon  is  the  correction  to  be  applied  to  apparent  time  in 
order  to  obtain  mean  time.  It  is,  therefore,  mean  time  minus  apparent  time.  Each  number  as 
given  is  the  mean  time  of  transit  of  the  sun's  centre  over  the  meridian  of  Washington,  counted 
from  the  nearest  noon.  The  use  of  all  the  quantities  is  substantially  the  same  as  in  the  Ephe- 
meris  for  the  meridian  of  Greenwich. 

Pages  373 — 380  contain  the  position,  semidiameter  and  parallax  of  the  moon  at  the  moment 
of  transit  over  the  meridian  of  Washington.  The  mean  time  given  in  the  second  column  is  that 
of  transit  of  the  moon's  centre  over  this  meridian.  The  differences  for  one  hour  of  longitude  are 
the  amounts  by  which  the  local  mean  times  of  transit  over  a  meridian  one  hour  west  of  Washing- 
ton exceed  those  given  in  the  column  Mean  Time  of  Transit ,  supposing  the  rate  of  change  to  be 
uniform  and  equal  to  what  it  is  at  the  moment  of  transit  over  the  meridian  of  Washington.  The 
next  four  columns  need  no  especial  explanation,  except  that  the  differences  for  one  hour  of  longi- 
tude are  computed  as  if  the  motion  of  the  moon  in  right  ascension  were  uniform.  By  means  of 
them,  the  position  of  the  moon  can  be  computed  with  astronomical  accuracy  at  the  moment  of 
transit  over  any  meridian  not  exceeding  one  hour  in  longitude  from  that  of  Washington,  by 
taking  account  of  second  differences.  With  greater  longitudes  of  the  place  the  accuracy  of  the 
result  obtained  in  this  way  will  diminish.  The  columns  of  sidereal  time  of  semidiameter 
passing  meridian,  etc.,  do  not  seem  to  need  any  explanation,  except  that  they  all  refer  to  the 
moment  of  transit.  The  column  Bright  Limbs  is  given  to  indicate  to  the  observer  which  limbs 
are  illuminated.  When  two  opposite  limbs  are  both  so  nearly  full  that  they  can  be  well  observed, 
both  are  indicated ;  and  the  one  which  is  deficient  is  printed  in  smaller  type.  When  the  illumi- 
nation is  so  nearly  equal  that  no  choice  can  be  made  between  them,  both  are  printed  in  large  type. 

Pages  381 — 397  contain  the  geocentric  positions  of  the  seven  major  planets,  for  the  moments 
of  all  those  transits  over  the  meridian  of  Washington  which  can  be  observed. 

PHENOMENA. 

This  portion  of  The  American  Ephemeris  and  Nautical  Almanac  gives  the  principal  astro- 
nomical phenomena  of  the  year,  reduced  to  Washington  mean  time,  except  in  the  case  of  the 
eclipses,  the  Transit  of  Venus,  and  the  data  for  the  rings  of  Saturn,  which  are  given  in  Green- 
wich mean  time. 

Pages  400 — 404  inclusive  contain  the  elements  necessary  for  computing  the  two  eclipses  of 
the  sun  which  occur  during  the  year. 

The  eclipse-elements  are  given'  for  the  moment  of  conjunction  of  the  sun  and  moon  in 
right  ascension.      The  subsequent  tables  and  results  are  not,  however,  computed  from  these 
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elements  unchanged ;  but  from  the  accurate  positions  of  the  two  bodies  as  interpolated  for  each 
hour  during  the  eclipse.     The  principal  circumstances  of  each  eclipse  are  as  follow:  — 

On  the  line  u  Eclipse  begins "  is  given  the  Greenwich  mean  time  at  which  the  earth  first 
touches  the  moon's  penumbra,  and  the  longitude  and  latitude  of  the  point  of  touching. 

The  "Central  Eclipse  begins"  when  the  axis  of  the  moon's  shadow  first  touches  the  earth, 
and  the  longitude  and  latitude  of  the  point  of  touching  follow. 

" Central  Eclipse  at  Noon"  indicates  the  moment  when  the  axis  of  the  shadow  is  coincident 
with  the  plane  of  the  meridian  at  the  point  of  its  intersection  with  the  earth's  surface.  To  the 
observer  at  this  point  the  eclipse  will  be  central  at  the  moment  of  apparent  noon. 

"Central  Eclipse  ends"  and  "Eclipse  ends"  have  the  converse  meaning  of  the  beginning. 

Maps  of  the  Eclipses. — The  regions  in  which  each  eclipse  is  visible  are  shown  upon  the  maps 
given  in  connection  with  them.  From  these  maps  may  also  be  derived  the  approximate  deter- 
mination of  the  time  of  beginning  and  ending  and  of  the  magnitude  of  the  eclipses  at  any  place. 
The  dotted  curves  show  the  outlines  of  the  shadow  for  each  hour  of  Greenwich  mean  time  and 
therefore  pass  through  all  the  places  where  the  eclipse  begins  or  ends  at  that  hour.  To  find  at 
what  hour  the  eclipse  begins  at  any  place  we  determine  by  inspection  between  what  pair  of  these 
curved  lines  the  place  is  situated.  The  eclipse  will  then  begin  between  these  two  hours  of 
Greenwich  mean  time:  the  fraction  of  the  hour  may  be  determined  by  dividing  the  hour  propor- 
tionally to  the  space  which  it  represents  on  the  map.  This  division  may  be  a  little  more  exact 
by  allowing  for  the  changes  in  this  space  as  indicated  by  their  varying  width.  The  Greenwich 
mean  time  thus  found  must  be  reduced  to  local  mean  time  by  applying  the  longitude. 

As  an  example,  suppose  we  wish  to  find  the  time  at  which  the  eclipse  of  1882,  May  16th, 
begins  at  Paris.  We  find  this  city  to  be  situated  between  the  lines  18  hours  and  19  hours  at  a 
point  which  we  may  roughly  estimate  as  one-twentieth  of  the  distance  from  the  former  line  to 
the  latter.  We  conclude,  therefore,  that  the  eclipse  begins  about  one-twentieth  of  an  hour  after 
18  hours,  or  at  18  hours  3  minutes  Greenwich  mean  time.  Applying  9  minutes  for  longitude, 
the  Paris  mean  time  will  be  18  hours  12  minutes,  a  time  which  is  probably  correct  within  2  or  3 
minutes.  We  find  in  the  same  way  that  the  ending  is  between  19  and  20  hours.  Measured  in 
distance  on  the  map,  the  city  is  twice  as  far  from  19  hours  as  it  is  from  20  hours.  On  the  other 
hand,  the  lesser  distance  from  20  hours  to  21  hours  shows  that  the  spaces  represented  by  equal 
intervals  of  time  are  growing  shorter  and  shorter.  Making  allowance  for  this  change,  we  may 
estimate  the  time  of  ending  at  19  hours  25  minutes,  Greenwich  mean  time,  and  19  hours  34 
minutes,  local  mean  time.  Owing  to  the  uncertainty,  this  time  may  be  5  minutes  or  more  in 
error. 

A  rough  idea  of  the  magnitude  of  the  eclipse  may  be  obtained  by  the  position  of  the  place 
relatively  to  the  central  line  and  to  the  limit.  On  the  central  line,  the  eclipse  is  annular  or  total ; 
while  on  the  limit,  the  limb  of  the  moon  only  grazes  that  of  the  sun. 

More  Accurate  Computations. — A  more  accurate  determination  of  the  phases  as  visible  at  any 
point  of  the  earth's  surface  may  be  obtained  from  the  Besselian  elements,  which  are  given  for 
every  ten  minutes  of  Greenwich  mean  time.     Their  geometric  signification  is  as  follows : — 

Let  us  imagine  a  plane  passing  through  the  centre  of  the  earth  and  perpendicular  to  a  right 
line  joining  the  centres  of  the  sun  and  moon.  This  latter  line  is  the  axis  of  the  moon's  shadow, 
and  the  plane  is  called  the  fundamental  plane.  We  take  the  intersection  of  this  plane  with  that 
of  the  earth's  equator  as  the  axis  of  JT,  the  axis  of  Y  being  perpendicular  and  directed  toward 
the  north,  x  and  y  are  then  the  co-ordinates  of  the  point  in  which  the  axis  of  the  shadow  inter- 
sects the  fundamental  plane.  The  angle  d,  of  which  the  sine  and  cosine  are  both  given,  is  the 
declination  of  that  point  of  the  celestial  sphere  toward  which  the  axis  of  the  shadow  is  directed; 
this  direction  being  that  from  the  earth  toward  the  moon  and  sun.  The  angle  /i  is  the  Greenwich 
hour-angle  of  this  same  point  of  the  celestial  sphere. 

The  quantities  I  and  V  are  the  radii  of  the  shadow-cones  upon  the  fundamental  plane,  I  cor- 
responding to  the  penumbra,  and  V  to  the  umbra,  or  annulus.     The  notation  is  that  of  Chauve* 
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net's  Spherical  and  Practical  Astronomy,  in  which  V  is  regarded  as  positive  for  an  annular, 
and  negative  for  a  total  eclipse. 

The  angles  f  and//,  the  tangents  of  which  are  given,  are  the  angles  which  each  element  of 
the  respective  shadow-cones  makes  with  the  axis  of  the  shadow ;  or,  they  are  the  semi-angle  of 
the  cone. 

At  the  bottom  of  the  table  are  given  the  logarithms  of  the  change  of  x,  y  and  /£,  in  one  minute, 
in  order  to  facilitate  the  interpolation  to  any  required  moment. 

The  method  of  computing  the  eclipse  from  the  given  elements  is  as  follows :  It  is  premised 
that  the  moments  of  beginning  and  ending  are  those  at  which  the  distance  of  the  observer  from 
the  axis  of  the  shadow  or  penumbra  is  equal  to  the  radius  of  the  latter  at  the  point  of  observa- 
tion.    We  compute — 

(1)  The  co-ordinates,  €,  iy,  and  C,  of  the  observer,  at  some  assumed  moment  of  Greenwich  mean 
time,  as  near  as  practicable  to  the  true  time  of  the  required  phase,  together  with  their  varia- 
tions for  one  minute. 

(2)  The  co-ordinates  x  and  y  of  the  axis  of  the  shadow  at  the  same  moment,  which,  with  their 
variations  for  one  minute,  are  taken  from  the  tables  of  elements. 

(3)  The  radius  of  the  penumbra  or  umbra  at  a  distance  from  the  fundamental  plane  equal  to 
that  of  the  observer. 

(4)  Then,  assuming  the  motions  to  be  uniform,  we  determine  the  time  required  for  the 
observer  to  be  brought  to  a  distance  from  the  axis  of  the  shadow  equal  to  its  radius. 

The  formula?  and  directions  for  the  several  steps  in  the  computation  are  as  follow :  — 
(1)  Find  the  geocentric  co-ordinates  of  the  station  referred  to  the  earth's  equator,  which  are 
represented  by  />  cos  </  and  p  sin  ?',  p  being  the  distance  from  the  centre  of  the  earth,  and  <?  the 
geocentric  latitude.    These  may  be  obtained  from  geodetic  tables,  or  may  be  computed  from  the 
following  table  by  the  formulae — 

p  cos  ^  =3  F  cos  <p 
P  sin  y '  =  G  sin  <p 
¥  being,  as  usual,  the  geographic  latitude. 

TABLE  FOR  COMPUTING  THE  GEOCENTRIC  CO-ORDINATES  OP  A  PLACE. 
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For  -the  assumed  Greenwich  mean  time  of  computation  take  from  the  table  of  elements, 
pages  403  or  405,  the  values  of  sin  d ,  cos  d ,  and  /i.  The  required  co-ordinates  of  the  observer 
will  then  be :  — 

f  =  p  cos  <p*  sin  (ft  —  X)     (X  =•  longitude  of  station  west  of  Greenwich.) 

7}  =s  p  sin  <p'  cos  d  —  p  cos  <p'  sin  (2  cos  ( /i  —  >l ) 

C  ==  p  sin  p7  sin  d  +  P  cos  p7  cos  d  cos  (/x  —  A) 

and  their  variations  in  one  minute  of  mean  time  will  be :  — 

£'  «  [7.6398]  p  cos  ?  cos  (/*  —  X) 

r{  =  [7.6398]  p  cos  jp7  sin  d  sin  (^  -  A )  =  [7.6398]  £  sin  d 

C'  is  not  wanted. 

(2)  The  co-ordinates  x  and  y  of  the  axis  of  the  shadow  are  taken  from  the  tables  of  elements 
for  the  same  assumed  moment  of  Greenwich  mean  time,  together  with  their  variations  for  one 
minute,  which  are  equal  to  one-tenth  of  the  differences  of  two  consecutive  numbers.  The 
variations  for  one  minute  we  represent  by  a/  and  y\  Their  logarithms  are  given  at  the  foot  of 
the  tables. 

(3)  The  distance  m  and  position  angle  M  of  the  axis  of  the  shadow,  and  the  relative  motions, 
n  and  IV,  are  computed  by  the  formula? :  — 

m  sin  Af  =*  a?  —  $ 
m  cos  M  =B  y  —  j) 
n  sin  N  -=  a/—  & 
n  cos  N  *=  y7—  r/ 

(4)  The  radius  L  of  the  shadow  or  penumbra  at  the  distance  C  from  the  fundamental  plane 
is  computed  by  the  formulas 

L  =  Z— Ctan/ 

L  and  /being  found  in  the  table  of  elements,  and  C  computed  in  (1). 

(5)  If  the  time  chosen  for  computation  is  exactly  that  of  the  beginning  or  end  of  the  eclipse, 
we  shall  have — 

m  =  L 
But,  as  this  condition  can  scarcely  ever  be  fulfilled  on  a  first  trial,  a  correction  r  to  the  assumed 
time  is  computed  thus.     Find  the  angle  <p  from  the  equation, 

m  sin  (  M  —  N) 

Sinusal 2_ 1 

Li 

There  will  be  two  values  to  this  angle,  of  which  one  will  be  in  the  first  and  the  other  in  the 
second  quadrant  when  sin  (p  is  positive,  and  one  in  the  third  and  the  other  in  the  fourth  when 
sin  <p  is  negative*    The  correction  r  to  the  assumed  time  will  be  found  in  minutes,  from 

__  L  cos  <p        m  cos  ( M  —  N) 

"".      »  »     . 

There  will  be  two  values  of  r  corresponding  to  the  two  values  of  <p,  the  algebraically  smaller 

of  which  being  applied  to  the  assumed  time,  will  give  the  time  of  beginning ;  and  the  other,  the 
time  of  ending. 

One  such  pair  of  values  cannot,  however,  give  the  time  of  both  beginning  and  ending  with 
accuracy.  To  attain  accuracy  it  is~necessary  to  assume  two  times,  one  as  near  as  practicable  to 
that  of  beginning,  and  another  near  that  of  ending.  These  approximate  times  may  be  derived 
from  the  chart.  We  shall  thus  have  two  pairs  of  values  of  t.  The  computation  for  the  first 
assumed  time  will  give  a  small  and  more  accurate  value  for  the  beginning  of  the  eclipse,  and  a 
large  value  which,  added  to  the  assumed  time,  will  give  an  inaccurate  time  of  ending.  The 
computation  for  the  second  assumed  time  will  give  a  small  and  accurate  value  for  the  end,  and 
a  large  negative  and  inaccurate  one  for  the  beginning.  We  shall  thus  deduce  two  times  of 
beginning  and  two  of  ending,  of  each  of  which  only  one*  is  to  be  considered  approximately 

accurate. - 
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The  more  accurate  times  of  beginning  and  ending  may  now  be  taken  in  place  of  the  first 
assumed  ones,  and  the  computation  may  be  repeated  from  the  beginning,  leading  to  a  pair  of 
values  of  r,  which  should  be  very  small  and  accurate.  Such  a  repetition  of  the  computation  will 
in  general  be  advisable  to  guard  against  accidental  numerical  errors.  The  following  theorem 
will,  however,  enable  us  to  obtain  a  second  approximation  to  the  true  times  of  each  phase  with- 
out repeating  the  computation. 

The  error  of  each  result  is  approximately  proportional  to  the  square  of  the  correction  t, 
multiplied  by  the  sine  of  the  sun's  hour  angle,  (/* — X  ),  for  the  middle  of  the  interval  between 
the  time  of  computation  and  that  of  the  phase.  We  therefore  find  the  two  values  of  r2  sin  (/i— A), 
the  ratio  of  which  will  commonly  be  a  large  number,  and  divide  the  difference  of  the  results  by 
this  ratio.  The  quotient  will  be  a  correction  to  be  applied  to  the  more  accurate  results  in  such 
a  way  as  to  make  it  deviate  yet  more  from  the  less  accurate  one.  This  correction  should  be 
positive  in  the  local  forenoon,  and  negative  in  the  afternoon,  and  its  value  should  never  materi- 
ally exceed  0m.001  t*. 

Unless  the  times  chosen  -for  computation  are  unusually  in  error,  say  ten  minutes  or  more,  the 
corrected  results  thus  obtained  will  be  theoretically  correct  within  less  than  a  second.  But  to 
guard  against  numerical  errors  it  is.  better,  after  making  this  final  correction,  to  repeat  the  com- 
putations so  far  as  to  obtain  new  values  of  m  and  L  for  the  corrected  times.  If  these  two  quan- 
tities agree  within  a  unit  of  the  fourth  place  of  decimals,  the  times  employed  are  generally 
correct  within  a  second  of  time.  If  they  differ  too  widely,  farther  corrections  may  be  made 
by  the  computer  according  to  his  own  judgment. 

It  may  be  remarked  that  the  uncertainty  of  the  ephemerides  is  such  that  a  prediction  may  be 
several  seconds  in  error  from  this  unavoidable  cause  alone. 

As  an  example  of  the  computation,  we  shall  compute  the  four  principal  phases  of  the  total 
eclipse  of  1882,  May  16,  for  a  point  near  the  Nile,  in  the  following  position:  — 

Latitude,     <p  =*  +  26°  407 
Longitude,  X  =  —  31    53. 

The  constants  for  the  place  are  computed  thus :  — 

log  sin  <p  9.65205  log  cos  <p 

log  G  -0.00271  log  F 

log  p  sin  <pf       9.64934  log  p  cos  <p* 

From  the  chart  and  the  table  on  page  402  we  find  approximate  times  of  the  phases  as 
follows :  — 


9.95116 

+0.00031 

9.95147 


Beginning, 

Total  phase,      18     25 

Ending,  19     50 


h        m 

17    20     Greenwich  Mean  Time. 


Greenwich  Mean  Times 

A* 
,*-X 

sin  d 

cos  d 

sin  (/i  —  X) 

p  cos  ip1  sin  d 

cos  (/i  —  X) 

p  cos  <p*  cos  d 

log? 

log  p  cos  <pf  sin  d  cos  ( /i  —  X  ) 

log  p  sin  <p'  cos  d 

eph  82 — 32 — 5 


Beginning, 
h     m 

17  20 

260°  57.5 
292    50.5 

9.51930 
9.97487 

-9.96454 
9.47077 
9.58904 
9.92634 

-9.91601 
9.05981 
9.62421 


Total  Phase, 
h     m 

18  25 

277°   12,6 
309     5.6 

9.51952 
9.97484 

-9.88993 
9.47099 
9.79975 
9.92631 

-9.84140 
9.27074 
9.62418 


Ending, 
h  m 

19  50 

298°  27.7 
330  20.7 

9.51980 
9.97481 

—9.69441 
9.47127 
9.93903 
9.92628 

-9.64588 
9.41030 
9.62415 
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Beginning. 

Total  Phase. 

Ending. 

h     m 

h     m 

h     m 

Greenwich  Mean  Times 

17  20 

18  25 

19  50 

log  p  cos  <p*  cos  d  cos  (/i  —  X) 

9.51538 

9.72606 

9.86531 

log  />  sin  ty*  sin  cZ 

9.16864 

9.16886 

9.16914 

log£' 

7.1803 

7.3910 

7.5303 

logi/ 

-  7.0751 

-  7.0007 

— 

6.8055 

e 

-  0.82416 

-  0.69407 

— . 

0.44247 

TaiZe,  jpage  401                  x 

-   1.28978 

-  0.69748 

+ 

0.07718 

«-e 

—  0.46562 

-  0.00341 

+ 

0.51965 

? 

+  0.30616 

+  0.23437 

+ 

0.16365 

Ta&fc,  jpage  401                  y 

+  0.15062 

+  0.23336 

+ 

0.34105 

y-? 

-  0.15554 

-  0.00101 

+ 

0.17740 

log? 

9.6768 

9.8323 

9.9450 

Ta&fe  I  l^ton/*Penumbra 
(  log  tan/,  Shadow 

7.6648 

•    •     •    * 

7.6648 

•     •     •     • 

7.6627 

• 

•    «    « 

For  Penumbra,                    I 

0.54464 

•    •    •    • 

0.54498 

L 

0.54244 

•     •    •    • 

0.54091 

For  Shadow,                       V 

•          •          a          • 

-  0.00111 

• 

•     •     • 

V 

•          a          •          • 

-  0.00424 

• 

a           •          • 

x' 

+0.009112 

+0.009113 

+0.009114 

V 

+0.001515 

+0.002460 

+0.003391 

*'-£' 

+0.007597 

+0.006653 

+0.005723 

y' 

+0.001276 

+0.001271 

+0.001264 

»' 

-0.001189 

-0.001002 

—i 

0.000639 

9'  —  l' 

+0.002465 

+0.002273 

+0.001903 

log  m  sin  M 

—  9.66803 

-  7.5328 

+ 

9.71571 

log  m  cos  Jtf 

-  9.19184 

-  7.0043 

+ 

9.24895 

log  n  sin  JV 

7.8806 

7.8230 

7.7576 

log  n  cos  JV 

7.3918 

7.3566 

7.2795 

Jkf 

251°  32 

253°  30 

O          / 

71     9 

JV 

72     1 

71     8 

71  36 

M-N 

179  31 

182  22 

— 

0  27 

logi 

9.73435 

-  7.6274 

9.73313 

log  sin  (AT-  N) 

7.926 

-  8.616 

— 

7.895 

log  m 

9.69100 

7.5511 

9.73965 

log  cos  (AT—  iV) 

9.99998 

9.9996 

9.99999 

logn 

7.9023 

7.8470 

7.9804 

log  sin  <p 

7.883 

8.543 

— 

7.901 

log  cos  <p 

9.99999 

9.9996 

9.99999 

.      L  cos  </> 
log       „ 

1.83204 

9.7800 

1.95272 

f      m  cos  (M—  N) 
log V 

-   1.78868 

-  9.7037 

+ 

1.95924 

mcos  (JIT —  JV) 
n 

+     61.474 

+  0.505 

— 

91.042 

L  cos  ^ 
=•=       n 

±    67.927 

.zb  0.603 

± 

89.685 

n 

-       6.453 

-  0.098 

— 

1.357 

*i 

+   129.4 

+   L108 

— 

180.7 
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We  note  that  the  values  of  ti  for  the  times  of  beginning  and  ending  respectively,  being 
applied  to  the  assumed  times,  give  nearly  accurate  values  of  the  times  of  those  phases,  but  that 
these*  times  may  receive  a  slight  correction  from  the  comparison  with  the  times  given  by  apply- 
ing <2,  as  just  explained.     For  the  time  of  beginning  we  have :  — 

h      m  h      m 

From  computation  for  end,  19  50  +  f2  =  16  49.3 

From  computation  for  beginning,  17  20  +  tx  =  17  13.547 
Difference  between  the  two  results     .         .         .         24.2 
Katio  of  fe  :  tv  =  180.7  :  6.45  =  28.0;  its  square  =  784 
Sin  (/*!  -  X)  :  sin  (/i3  -  X)  =  sin  311°  :  sin  293°  =  0.82 
0.82  X  784  =  643  :  1  =  error  of  t%  :  error  of  h 

Error  of  h  =  ^jji1  =  0m.038 

642 

Concluded  Greenwich  mean  time  of  beginning,    +  17h  13m.547  +  0ra.038  =  17K  13m.585. 

For  the  end  of  the  eclipse,  the  value  of  t\  is  so  small  that  the  result  from  ti  is  correct  within 
two  or  three  units  in  the  third  place  of  decimals,  and  therefore  needs  no  modification.  The 
results  are— 

h      m 

Time  of  computation 19  50 

Correction,  tx —     1.357 

Concluded  Greenwich  mean  time  of  ending  .         .         .19  48.643 

For  the  total  phase  we  find — 
Greenwich  mean  time  of  beginning       .         .         .         .18  24.902 

Greenwich  mean  time  of  ending 18  26.108 

Duration  of  totality 1.206 

Pages  405 — 408  give  the  elements  of  the  Transit  of  Venus,  which  will  occur  1882,  December 
6th.  They  are  generally  the  same  as  for  the  eclipses,  except  that  the  elements  are  given  for 
computation  by  Safford's  formulae  instead  of  those  of  Bessel.  The  theory  of  these  elements 
is  given  by  Mr.  G.  W.  Hill,  in  Part  II  of  Papers  Relating  to  the  Transit  of  Venus  in  1874. 
The  quantities  on  page  405  and  the  top  of  406  have  the  same  meaning  as  in  the  solar  eclipses, 
and  can  be  understood  by  referring  to  the  explanation  of  the  latter. 

The  elements  -4,  J9,  C,  /i,  JS,  F>  G,  ff,  are  those  of  Safford's  method  of  eclipses,  which  is 
developed  in  Chauvenet's  Spherical  and  Practical  Astronomy.  The  formulae  for  using  the 
elements  in  finding  the  times  of  contact  at  any  place  on  the  surface  of  the  earth  can  be  found 
with  the  requisite  accuracy  by  the  aid  of  the  charts.  The  directions  for  using  are  given  on 
page  408. 

Pages  410 — 446  give  the  elements  for  the  prediction  of  the  times  of  occultation  of  stars  and 
planets  by  the  moon.  In  the  columns  referring  to  the  star,  those  headed  RecTns  from  1882.0 
give  the  quantities  necessary  to  reduce  the  mean  place  of  the  star  at  the  beginning  of  1882  to 
its  apparent  place  at  the  time  of  occultation.  These  reductions  are  sufficiently  accurate  to  be 
definitive. 

The  quantities  in  the  following  five  columns  are  all  given  for  the  moment  of  geocentric  con- 
junction of  the  star  and  moon  in  right  ascension.  Let  there  be  a  line  passing  from  the  star 
through  the  centre  of  the  moon,  and  let  a  plane  perpendicular  to  this  line  pass  through  the 
centre  of  the  earlh :  this  plane  will  be  the  fundamental  plane  for  the  occultation  in  which  co-ord- 
inates will  be  established  like  those  already  described  for  eclipses.  The  cone  circumscribing  the 
moon  and  star  may  be  regarded  as  a  cylinder  having  every  where  the  same  diameter  as  the 
moon.  This  cylinder  will  intercept  the  fundamental  plane  in  a  circle  of  which  the  linear  diame- 
ter will  be  the  same  as  that  of  the  moon. 

eph  82—32—7 


504 


USE  OF   TQE  TABLES. 


r 

DOWNES'8  TABLE  GIVING  VALUES  OF  r. 

FOR 

COMPUTING  THE  TIM 

2  AND  HOLR-ANGLE  OP  APPARENT  CONJUNCTION.           ' 

.62 

.56 

.50 

.62 

.56 

.50 

.62 

.56 

.50 

.62 

.56 

.50 

.62 

.56 

.50 

0 

0 

0 

0 

0 

0 

0 

V 

0 

0 

3 

3 

3 

3 

4 

4 

4 

5 

5 

5 

6 

5 

6 

7I 

Ml 

3 

4 

4 

5 

6 

6 

6 

9 

8 

10 

12 

11 

12 

14  1 

.              50 

5 

5 

6 

6 

7 

8 

0 

II 

10 

II 

13 

12 

13 

16 

14 

16 

18 

16 

18 

22 

1              4<> 

6 

7 

8 

S 

9 

11 

11 

12 

14] 

13 

16 

17 

18 

21 

18 

21 

21 

24 

29 

i              50 

7 

a 

10 

10 

II 

13 

13 

15 

17 

16 

19 

21 

111 

22 

26 

22 

26 

30 

26 

30 

36 

]       0 

9 

10 

11 

ia 

14 

16 

16 

18 

21 

19 

22 

26 

23 

M6 

31 

26 

31 

36 

30 

35 

42 

10 

10 

12 

13 

14 

16 

18 

18 

ai 

24 

22 

26 

30 

26 

30 

36 

31 

35 

42 

:i5 

40 

48 

» 

13 

13 

15 

16 

18 

ai 

21 

23 

27 

25 

29 

34 

3D 

40 

40 

47 

39 

45 

54   , 

1              30 

13 

15 

17 

18 

W 

23 

23 

26 

30 

aa 

32 

38 

45 

39 

44 

52 

43 

50 

59  1 

40 

16 

16 

20 

22 

25 

25 

2!l 

33 

31 

35 

41 

36 

42 

49 

42 

48 

57 

47 

54 

64   1 

50 

16 

in 

20 

21 

24 

28 

27 

31 

36 

34 

38 

44 

30 

45 

53 

45 

52 

61 

51 

58 

68 

2      0 

17 

in 

22 

23 

26 

30 

20 

33 

39 

36 

41 

47 

42 

48 

56 

48 

55 

65 

54 

62 

72 

10 

18 

20 

23 

■£■> 

28 

3a 

31 

36 

43 

50 

45 

51 

51 

S!) 

68 

57 

66 

76  ! 

an 

22 

24 

26 

30 

34 

33 

38 

43 

40 

46 

53 

47 

54 

62 

54 

62 

71 

80 

30 

20 

23 

26 

28 

31 

36 

35 

42 

48 

55 

50 

56 

63 

57 

64 

74 

63 

72 

83 ; 

40 

21 

24 

27 

29 

33 

37 

37 

42 

47' 

44 

"50 

58 

52 

59 

68 

59 

67 

77 

65 

74 

86 

1              50 

2a 

25 

as 

311 

34 

3!) 

38 

43 

49 

46 

sa 

60 

54 

61 

70 

61 

69 

7il 

68 

76 

B8  . 

3      0 

23 

26 

30 

31 

33. 

4" 

40 

45 

51 

48 

54 

62 

56 

63 

72 

6-1 

71 

81 

70 

79 

90 

10 

24 

27 

31 

36 

42 

41 

46 

53 

40 

56 

63 

57 

65 

74 

65 

73 

83 

72 

81 

20 

25 

28 

32 

34 

3a 

43 

42 

47 

54 

51 

57 

65 

5!) 

75 

66 

74 

73 

82 

93 

30 

26 

29 

33 

35 

3S1 

44 

43 

52 

58 

66 

60 

67 

77 

68 

76 

86 

74 

83 

95  . 

26 

2!) 

33 

36 

4(1 

44 

56 

67 

61 

6» 

78 

69 

77 

87 

75 

84 

96 

50 

27 

30 

34 

36 

4] 

46 

45 

61 

57 

54 

60 

68 

62 

70 

79 

70 

78 

88 

76 

Bo 

96 

4      0 

28 

31 

:i5 

37 

41 

47 

46 

52 

58 

55 

61 

69 

63 

711 

79 

71 

79 

BO 

77 

86 

97 

as 

31 

35 

38 

42 

47 

47 

52 

59 

56 

6a 

70 

64 

71 

BO 

71 

70 

80 

78 

86 

97 

<              20 

so 

32 

36 

3D 

42 

48 

47 

5i) 

56 

62 

70 

64 

71 

80 

7a 

80 

80 

78 

87 

!I7 

30 

til 

32 

36 

3D 

43 

4d 

53 

60 

57 

63 

71 

65 

72 

81 

72 

80 

!*0 

79 

87 

97 

1              40 

29 

33 

37 

3!) 

48 

60 

57 

63 

7a 

81 

72 

80 

80 

79 

87 

97 

1              CO 

30 

33 

37 

3!) 

44 

41) 

48 

54 

60 

57 

63 

71 

65 

72 

81 

72 

80 

89 

79 

87 

96 

5      0 

30 

S3 

37 

311 

44 

4" 

40 

54 

60 

57 

63 

71 

65 

7a 

80 

72 

80 

80 

78 

86 

95 

!             10 

30 

33 

37 

40 

44 

40 

54 

60 

57 

63 

7! 

65 

72 

80 

72 

7!) 

88 

78 

95 

1                20 

30 

33 

40 

44 

4d 

40 

60 

57 

63 

71 

65 

71 

7!) 

72 

88 

78 

85 

94 

1              30 

33 

37 

41) 

44 

49 

40 

54 

60 

57 

63 

64 

79 

71 

?8 

87 

77 

86 

93  i 

30 

33 

37 

39 

44 

48 

53 

Bfl 

66 

62 

70 

64 

70 

78 

70 

77 

76 

84 

91 

1                50 

30 

33 

37 

39 

43 

48 

48 

53 

59 

56 

61 

60 

63 

70 

77 

70 

77 

85 

75 

83 

» 

6       0 

30 

33 

37 

39 

43 

48 

48 

52 

58 

55 

61 

68 

63 

69 

76 

69 

76 

84 

74 

82 

89  1 

1                ,0 

30 

33 

37 

3!) 

43 

47 

47 

5a 

55 

60 

67 

62 

6H 

75 

82 

73 

80 

87  ! 

!              20 

ay 

32 

36 

38 

42 

47 

47 

57 

54 

60 

66 

61 

67 

74 

67 

73 

72 

70 

ffii 

i              30 

32 

36 

■■in 

4a 

46 

46 

51 

56 

53 

CD 

65 

60 

66 

73 

66 

72 

80 

71 

78 

84  1 

40 

VI 

32 

35 

37 

41 

46 

50 

55 

53 

58 

64 

59 

71 

65 

71 

78 

70 

76 

St  1 

50 

2d 

31 

35 

37 

40 

45 

45 

40 

54 

52 

57 

62 

58 

63 

70 

63 

69 

76 

68 

74 

80 

7      0 

a« 

31 

34 

36 

40 

44 

44 

48 

53 

51 

55 

61 

57 

62 

68 

62 

68 

75 

67 

73 

78 

10 

27 

30 

34 

35 

311 

43 

43 

47 

52 

50 

54 

60 

56 

61 

67 

61 

66 

73 

65 

71 

76: 

20 

a7 

30 

33 

3ii 

:te 

42 

42 

46 

48 

53 

58 

54 

59 

65 

65 

71 

64 

60 

74 

1                30 

an 

20 

3a 

34 

37 

41 

45 

49 

47 

57 

53 

58 

63 

58 

63 

60 

62 

67 

71 

40 

ati 

as 

31 

36 

40 

40 

44 

46 

50 

55 

51 

56 

62 

56 

61 

67 

50 

25 

27 

31 

32 

35 

39 

30 

4a 

47 

45 

49 

53 

50 

54 

60 

54 

5!l 

65 

1 

a     o 

24 

27 

30 

31 

34 

38 

38 

41 

45 

43 

47 

62 

48 

52 

58 

53 

57 

63 

1 

26 

an 

30 

33 

36 

40 

44 

46 

50 

47 

56 

52 

60 

20 

23 

2T. 

28 

20 

3a 

35 

35 

38 

42 

40 

44 

48 

45 

30 

22 

24 

27 

31 

34 

34 

37 

42 

43 

47 

52 

23 

26 

27 

311 

39 

37 

41 

44 

41 

45 

40 

CO 

20 

22 

25 

26 

28 

31 

31 

34 

37 

:«> 

39 

4a 

40 

43 

47 

9      « 

111 

21 

24 

86 

27 

:hi 

30 

32 

35 

34 

37 

40 

10 

It) 

20 

« 

114 

26 

28 

28 

31 

34 

32 

35 

:w 

2D 

18 

SI 

22 

24 

S7 

27 

ao 

32 

33 

36 

30 

Iff 

211 

21 

S3 

25 

M5 

a; 

30 

20 

31 

:m 

41) 

ir, 

17 

_!:!. 

J?L 

22 

24 

M 

•Hi 

_*_ 

37 

29 

3a 

(Concluded  at  bottom  of  not  pagt.) 


USE  OF  THE  TABLES. 


505 


DOWNES'S  TABLE  GIVING  VALUES  OP  r. 

FOR  COMPUTING  THE  TIME  AND  HOUR-ANGLE  OF  APPARENT  CONJUNCTION. 

k 

Lat.  30° 

Lat.  24° 

Lat.  18° 

Lat.  12o 

Lat.  6o   |   Lat.  0° 

x' 

z' 

x' 

z' 

z'            \             z' 

.62 

.56 
m 

.50 

.62 

.56  1  .50 

.62 

.56 

.50 
m 

.62 

1U 

.56 
nt 

.50 

.62 

.56 

.50 
m 

(.62 

.56 

m 

.50 

h    m 

m 

m 

m 

m 

IU 

m 

m 

m 

ID 

Bl 

b   ra 

m 

0  0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

OB   0 

0 

0 

10 

6 

7 

8 

7 

7 

9 

7 

8 

9 

7 

8 

10 

7 

8 

io|  8 

9 

11 

20 

12 

14 

16 

13 

14 

18 

14 

16 

19 

14 

16 

20 

14 

17 

21 1  15 

18 

21 

30 

17 

20 

24 

19 

22 

27 

20 

24 

29 

21 

25 

30 

21 

25 

31 1  22 

26 

32 

40 

23 

27 

32 

25 

29 

36 

26 

32 

39 

28 

33 

40 

28 

34 

41 1  29 

34 

42 

50 

28 

33 

40 

31 

36 

44 

32 

39 

48 

35 

40 

50 

35 

42 

51 1  35 

42 

52 

1  0 

33 

3!) 

47 

36 

42 

52 

38 

46 

56 

40 

47 

59 

41 

49 

6ol  41 

49 

61 

10 

38 

45 

54 

41 

48 

59 

44 

52 

63 

46 

54 

67 

47 

56 

68|  47 

56 

69 

30 

43 

50 

60 

46 

54 

65 

49 

58 

70 

52 

60 

74 

53 

62 

751  53 

63 

76 

30 

48 

55 

66 

51 

60 

71 

54 

64 

76 

57 

66 

79 

58 

68 

81 1  59 

69 

82 

40 

52 

60 

71 

56 

65 

77 

59 

69 

82 

62 

72 

84 

63 

73 

87 1  64 

74 

88 

50 

56 

64 

76 

60 

69 

82 

64 

74 

87 

66 

77 

89 

68 

7c 

92 

68 

79 

93 

2  0 

59 

68 

80 

64 

73 

86 

68 

78 

91 

70 

81 

95 

72 

83 

97 

72 

83 

98 

10 

62 

72 

84 

67 

77 

90 

71 

81 

95 

74 

85 

99 

75 

87 

101 

76 

87 

102 

20 

65 

75 

87 

70 

81 

94 

74 

85 

99 

77 

88 

103 

78 

90 

105 

79 

91 

106 

30 

68 

78 

90 

73 

84 

97 

77 

88 

102 

80 

91 

106 

81 

93 

108 

82 

94 

109 

40 

71 

81 

93 

76 

87  KM) 

80 

91 

105 

83 

94 

109 

84 

96 

111 

85 

97 

112 

50 

74 

83 

96 

78 

89  j  1(<2 

82 

93 

107 

85 

96 

111 

87 

98 

113 

87 

99 

114 

3  0 

76 

85 

98 

80 

91 

104 

84 

95 

109 

87 

98 

113 

89 

100 

115 

89 

101 

116 

10 

77 

87 

99 

82 

92 

106 

86 

97 

111 

89 

100 

114 

91 

102 

116 

91 

103 

117 

20 

79 

89 

101 

84 

94 

107 

88 

99 

112 

91 

102 

115 

92 

104 

118 

93 

104 

118 

30 

80 

90 

102 

85 

95 

108 

89 

100 

113 

92 

103 

116 

94 

105 

119 

94 

105 

119 

40 

81 

91 

103 

86 

% 

109 

90 

101 

114 

93 

104 

117 

95 

106 

119 

95 

106 

120 

50 

82 

92 

104 

87 

97 

110 

91 

101 

114 

94 

104 

118 

95 

106 

120 

96 

107 

120 

4  0 

83 

92 

104 

88 

98 

110 

92 

102 

114 

94 

105 

118 

96 

107 

120 

97 

107 

120 

10 

84 

93 

104 

88 

98 

110 

92 

102 

114 

95 

105 

118 

96 

107 

120 

97 

107 

120 

20 

84 

93 

104 

8!) 

98 

110 

92 

102 

114 

95 

105 

117 

96 

107 

119 

97 

107 

120 

30 

84 

93 

104 

89 

98 

110 

92 

102 

114 

95 

105 

117 

96 

107 

119 

97 

1071  119 

40 

84 

93 

104 

89 

98 

109 

92 

102 

113 

95 

104 

116 

96 

1(6 

118 

97 

107 !  119 

50 

84 

93 

103 

88 

97 

108 

92 

101 

113 

94 

104 

115 

96 

106 

117 

96 

106 

118 

5  0 

84 

92 

102 

88 

97 

108 

91 

10] 

112 

94 

103 

114 

95 

105 

116 

96 

105 

117 

10 

83 

92 

102 

88 

96 

107 

91 

100 

110 

93 

102 

113 

95 

104 

115 

95 

104 

115 

20 

83 

91 

101 

87 

95 

106 

90 

99 

109 

92 

101 

112 

94 

103 

114 

94 

103 

114 

30 

82 

90 

100 

8(5 

94 

104 

89 

98 

108 

92 

100 

HI 

93 

102 

112 

93 

102 

113 

40 

81 

89 

98 

85 

93 

103 

88 

97 

106 

91 

99 

109 

92 

100 

no 

50 

80 

88 

97 

84 

92 

101 

87 

95 

105 

89 

97 

107 

6  0 

79 

87 

95 

83 

91 

100 

86 

94 

103 

88 

96 

105 

10 

78 

85 

94 

82 

89 

98 

84 

92 

101 

20 

77 

84 

92 

80 

88 

96 

82 

91 

99 

30 

75 

82 

90 

79 

86 

94 

40 

74 

81 

88 

77 

84 

92 

|    50 

72 

79 

86 

!  *  o 

71 

77 

84 

• 

i 
i 

i 

(Concluded  from  prec 

eding  page.) 

h 

L 

at.  72° 

Lt 

it.  66° 

Lat.  60° 

h 

Lat.  72° 

Lat.  66° 

Lat.  60o 

Z' 

z' 

z' 

z' 

z' 

z' 

.e 

>2 

m 

.5( 
ir 

>  .50 

.62  ( 

.56 
m 

.50 

.€ 

>2 

m 

.56 
m 

.50 
ra 

.6 

;2 

m 

.56 
m 

.50 
m 

.62 

m 

.56 

m 

.50 
m 

.62 

m 

.56 
m 

.50 
m 

h  m 

i   m 

ra  1 

m 

h  m 

9  50 

14 

It 

>  18 

18 

20 

22 

22 

24 

26 

11  0 

7 

ti 

8 

9 

10 

11 

10 

11 

12 

10  0 

13 

If 

>  16 

17 

19 

21 

20 

22 

!  24 

10 

6 

6 

»   7 

7 

8 

9 

9 

9 

10 

10 

12 

14  i  15 

»6 

17'  19 

19 

21 

22 

20 

5 

5 

>   6 

6 

6 

7 

7 

8 

8 

20 

II 

12  14 

15 

16!  17 

17 

19 

1  20 

30 

3 

4 

4 

4 

5 

5 

30 

10 

II   12 

13 

14 

16 

16 

17 

18 

40 

2 

3 

3 

3 

3 

4 

40 

9 

101  11 

12 

13 

14 

14 

15 

>  16 

50 

1 

1 

1 

1 

2 

2 

50 

8 

9|  10 

10 

11 

12 

12 

13 

14 

12  0 

0 

0 

0 

0 

0 

0 

£PB  82 — 32 — 9 


506  USE  OF  THE  TABLES. 

The  Washington  Mean  Time  is  the  moment  at  which  the  two  bodies  are  in  geocentric  con* 
junction  in  right  ascension.  At  this  moment  the  co-ordinate  x  of  the  axis  of  the  cylinder  on 
the  fundamental  plane  has  the  value  zero.  The  column  Hour  Angle  H  gives  the  common 
geocentric  hour  angle  of  the  moon  and  star  at  the  same  moment,  counted  from  the  meridian 
of  Washington — positive  toward  the  west  and  negative  toward  the  east.  Column  Y  gives  the 
Besseiian  co-ordinate  y  at  the  same  moment  Columns  xf  and  yf  give  the  hourly  variation  of 
x  and  y.  The  linear  unit  in  these  columns  is  the  earth's  equatorial  radius.  The  limiting  paral- 
lels, north  and  south,  show  the  extreme  limits  of  latitude  within  which  the  occultation  will  be 
visible. 

By  the  aid  of  these  elements,  the  Washington  mean  time  of  immersion  and  emersion  of  a 
star  behind  the  limb  of  the  moon  may  be  computed  for  any  part  of  the  earth  by  a  method  nearly 
the  same  as  that  already  explained  for  compu.ing  eclipses,  only  more  simple. 

We  shall  first  show  how  to  compute  an  isolated  occultation  for  a  particular  place,  assuming  it 
to  be  visible  at  that  place,  and  then  show  how  all  the  occultations  which  will  be  visible  at  a  place 
may  be  selected  and  computed  by  a  more  rapid  process. 

(1)  The  geocentric  co-ordinates  of  the  place,  p  sin  <p'  and  p  cos  p7,  are  to  be  computed  with 
three  or  four  places  of  decimals  by  the  formulae, 

p  sin  f*  =s  G  sin  <p 
p  cos  <p*  =  F  cos  <p 

already  given  in  connection  with  the  eclipses. 

As  in  the  case  of  eclipses,  it  is  necessary  to  have  an  approximate  time  of  the  phenomena, 
corresponding  to  that  obtained  from  the  charts  of  the  eclipses.  The  quantity  H  being  the 
Washington  west  hour-angle  of  the  two  bodies  at  the  moment  of  geocentric  conjunction,  H  —  X 
will  be  the  local  hour-angle  at  this  same  moment.     Let  us  call  this  angle  hoy  putting 

h0  =  H-X 

The  next  step  will  then  be  to  find  the  approximate  moment  of  apparent  conjunction  in  right 
ascension  as  seen  from  the  place.  The  correction  to  reduce  the  time  and  hour  angle  for 
geocentric  conjunction  to  those  for  apparent  conjunction  may  be  taken  from  Mr.  Downes's 
table  on  the  last  two  pages.     This  correction  will  have  the  same  sign  as  h0. 

When  this  table  is  not  available,  the  correction  may  be  computed  thus :  Compute  the  quanti- 
ties f 0 ,  ? '  and  t  from  the  formulas 

$Q  =  p  cos  <p'  sin  h0 

?  =  [9.4192]  cos  (A0  +  i  h0) 


r  will  then  be  the  approximate  interval  between  the  times  of  geocentric  and  local  conjunction. 
By  applying  it  to  the  Washington  mean  time  of  the  former,  as  given  with  the  elements,  we  shall 
have  the  Washington  mean  time  of  the  latter  within  a  few  minutes. 

The  average  duration  of  an  occultation  is  about  an  hour.  Thence,  by  adding  and  subtracting 
0h.5  to  the  mean  time  of  apparent  conjunction,  we  shall  have  rough  times  of  the  phases  of  im- 
mersion and  emersion  for  farther  computation.     Let  us  then  put, 

r,  =  t  -  0h.5 

T,=iT  +   0h.5 

(2)  Compute  for  the  moments  t,  and  r2  the  following  quantities,  in  which  we  write  r  for  each 
of  these  quantities.     The  latter,  when  used  as  angles,  are  to  be  changed  to  arc  by  multiplying 
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by  15°,  and  the  minutes  are  to  be  further  increased  by  one-sixth  the  number  of  degrees  in  order 
to  reduce  to  the  sidereal  hour-angle. 

£    =  p  cos  <p '  sin  (ho+  t) 

7)    =  p  gin  ip'  cosd— />cos  ^  sin  d  cos  (A©  +  r) 

£'  *->  [9.4192]  p  cos  <pt  cos  (A0  +  r) 

if  =  [9.4192]  />  cos  ?'  sin  d  sin(A0  +  r)  =  [9.4192]  S  sin  rf 

x  =  a?'r 

y  -  Y+y'r. 

Compute  ro,  JH ,  »  and  iV  from  the  equations 

m  sin  Jf  m  x  —  £ 
m  cos  M  =ae  y  —  iy 

n  sin  iV  «  a/  —  C 
n  cos  2V  =  y'  —  rf 

n'  =  £  ~  [8.2218]  n 

sin  ^  —  [0.5650]  m  sin  (Jif  -  N) 

Then,  ^  and  t*  from  the  equations 

*i  m  —  *? cos  ( JW  —  IV)  =p  *•  '     .    ^cos  ^ 

t,  -  -  ?  cos  (Jf  -  tf)  ±  I^i^^coe  * 

The  quantities  t\  and  ^  will  then  be  the  corrections  in  minutes  to  be  applied  to  the  times  T+t 
to  obtain  the  times  of  the  phases. 

As  in  the  case  of  eclipses,  the  small  value  of  *i  will  give  an  accurate  result  for  one  phase,  and 
the  large  value  an  inaccurate  result  for  the  other.  Both  accurate  results  may  then  be  corrected 
by  comparison  with  the  inaccurate  one,  in  the  way  described  for  eclipses,  and  a  result  obtained 
which  will  probably  be  correct  within  a  fraction  of  a  minute  of  time. 

Asa  check  upon  the  result,  it  will  be  advisable  to  compute  £,??,#  and  y  for  the  moments  finally 
obtained.     If  the  times  are  correct  these  quantities  will  fulfil  the  condition 

v7  (j.__  £)*  +  (y_,)»  =  0.2723 

If  log  m  sin  ( M  —  JV)  «  9.4350  nearly,  a  recalculation  will  generally  be  necessary  to  deter- 
mine whether,  numerically,  cos  <p  <  1,  or  cos  <p  >  1.  In  the  latter  case,  the  impossible  value  of 
cos  (p  indicates  that  an  occupation  at  the  given  place  is  impossible,  unless  the  computed  distance 
from  the  moon's  limb  is  within  the  errors  of  the  ephemerides  of  the  moon  and  star. 

In  such  cases  of  near  approach  to  the  moon's  limb,  we  may  take  </>  =»  0°,  or  180°,  according 
asmsin(3f—  JV)  is  plus  or  minus;  and  for  finding  the  time  of  nearest  approach, 

m  cos  ( M  —  N) 

"~  n 

The  distance  from  the  moon's  limb  is  then 

x  [msin(Jtf  ^N)  -*], 

disregarding  the  sign  of  m  sin  ( M  —  N)  ;  or,  allowing  for  the  augmentation  of  the  semi-diameter, 

*  [«  sin  ( M  —  N)  —  k]  [1  +  x  sin  it  ], 

where  *  *■  .4  cos  (  i*  —  *) 
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4.  Having  found  satisfactorily  the  times  of  immersion  and  emersion,  and  therefore  N  and  &  in 
each  cane,  we  have  as  the  angle  from  the  north  point  of  the  moon's  limb,  positive  toward  the 
cast 

Q  =»  JV  —  90°  +  <p        for  an  immersion, 
Q  =  N  —  90°  —  <p        for  an  emersion; 

and,  taking 

c  sin  C  =  (  +  tt' 
c  cos  C  =  10  ■+-  1 i?7, 

in  which  the  last  value  of  £  for  the  particular  phase  is  properly  used,  we  have  as  the  angle  from 
the  vertex  of  the  moon's  limb,  or  that  point  which  is  nearest  the  zenith, 

F=  Q-  C 

also  reckoned  positive  in  the  same  direction  as  Q,  i.  e.,  from  north  toward  the  east 

As  an  example  of  an  isolated  occultation  we  shall  compute  that  of  v  Geminorum,  on  1882, 
January  3,  as  seen  at  the  Royal  Observatory,  Greenwich,  of  which  the  position  is— 

<p  =  +  51°  28'.6 
X  =  -    5*  8m.2 

From  (1)  of  eclipses  wo  find, 

log  p  sin  <?'  =  9.6913 
log  p  cos  p*  =  9.7953 

From  the  table  of  elements,  page  410     .     .     .     .     -     H  =  —  llh  KV.S 
Hence,  ^  =  U  —  X  =  —    6h    2m.6 

From  the  table  we  find  the  corrections  to  apparent  conjunction 

for  latitude  =  51°  5  h0  =  6h;  a/  =  0.554,  to  be  66m. 

Subtracting  this  from  the  time  of  geocentric  conjunction,  and  then  adding  and  subtracting  half 
an  hour,  we  have  for  the  approximate  Washington  times,  to  be  used  in  the  computations, 

Immersion,    t2  =  —  96m  =  —  1\60;      T  =*  Jan.  2,  22h  42m.3 
Emersion,      t2  =  —  86m  «  —  0b.60-,      T  =  Jan.  2,  23h  42B,.3 

Immersion.  Kmorston. 

h      m  h      m 

K  -  6    2.6  -  6    2.6 

r,  reduced  to  sidereal  time  —  1  36.3  —  0  36.1 

^  +  T  _  7  38.9  —  6  38.7 

h0  +  T  in  arc  - 1 14°  43'.5  —99°  4CK.5 

sin  d  +  9.5399  +  9.5399 

cosd  +  9.9722  +  9.9722 

sin  ( ho  -f  r )  -  9.9583  —  9.9938 

p  cos  ^ '  sin  d  +  9.3352  +  9.3352 

cos^-fr)  -  9.6214  —9.2255 

log  ?  -  9.7536  -  9.7891 

log  p  cos  ?'  sin  d  cos  {ho  +  r )  —  8.9566  —  8.5607 

log  p  sin  ?'  cos  d  +  9.8635  +  9.8635 

\ogp  cos  sp'cos  (A0  +  t)  —  9.4167  —9.0208 

log./>  sin  ?'  sin  (2  +  9.4312  +  9.4312 

—  8.8359  —  8.4400 


log  c'  =»  [9.4192]  p  cos  jp'  cos  (hQ  +  r) 
log  1/  «  [9.4192]  />  cos  ?'  sin  d  sin  (A©  +  r) 


-  8.7482 
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p  sin  <ft  cos  d 
«-  p  cos  <p'  sin  d  cos  ( A0  +  r ) 

+ 
+ 

+ 

0.7303 
0.0905 
0.8208 

+ 
+ 

+ 

0.7303 
0.0364 

0.7667 

X  ^X*  T 

— 

0.8878 
0.5670 

— 

0.3329 
0.6153 

•  -* 

— 

0.3208 

+ 

0.2824 

7 

+ 

+ 

0.9395 
0.8208 

+ 
+ 

0.8730 
0.7667 

y-? 

+ 

0.1187 

+ 

0.1063 

a/ 

+ 

0.5549 
0.0685 

+ 

0.5549 
00275 

a*-** 

+ 

0.6234 

+ 

0.5824 

• 
*' 

— 

0.0665 
0.0516 

— 

0.0665 
0.0560 

/-,' 

— 

0.0149 

— 

0.0105 

log  m  sin  M 
log  m  cos  Jlf 
log      tan  M 

+ 

9.5062 
9.0744 
0.4318 

+ 
+ 
+ 

9.4508 
9.0265 
0.4243 

log  n  sin  N 
log  n  cos  N 
log     tan  iV 

+ 

9.7948 
8.1732 
1.6216 

+ 

9.7652 
8.0212 
1.7440 

N 

M-N 

"•• 

69°  42* 
91  22 
161    4 

+ 

69°22/ 
91    2 
21  40 

log  sin  (Jtf -  N) 

log  ffl 

logn 

log  n' 

log  cos  ^ 

9.5108 
9.5340 
9.7949 
8.0167 
9.6098 

9.5673 
9.4796 
9.7653 
7.9871 
9.6119 

log  cos  (M  —  N) 

— 

9.9759 

+ 

9.9682 

i      m 
log-, 

1.5173 

1.4925 

log  sin  0 
[9.4350]  -T-  n' 

9.9606 
1.4183 

9.9602 
1.4479 

-?cos(Jtf-IV) 

+ 

31.1 

— 

m 

28.9 

[9.4350] 

i - *  COS^ 

IT 

± 

23.9 

± 

25.6 

h 

i%  ( inaccurate  ) 
Washington  conjunction  +  r 
Washington  mean  time  of  phase 
—  X 

-Greenwich  mean  time  of  the  phase 
EPH  8$— 32 — 13 

+ 
+ 

Jan.  2 

+ 
Jan.  3 

7.2 

55.0 

22  42.3 

22  49.5 

5    8.2 

3  57.7 

•  — 

i 

+ 

3.3 

54.5 

23  42.3 

23  39.0 

5    8.2 

4  47.2 
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These  times  may  now  be  corrected  in  the  way  described  for  the  eclipses,  but  for  the  purposes 
of  prediction  this  correction  need  be  executed  only  for  the  emersion. 
For  the  position  angles  we  have 

Immersion.  Bmeraion. 

N  -  90°  1°  22  12 

^  114     2  114    9 

Q  115  24  246  53 

When  it  is  desired  to  predict  all  the  occultations  which  will  be  visible  at  some  one  place, 
table?  may  be  -constructed  and  applied  in  such  a  way  as  to  greatly  diminish  the  labor  of  compu- 
tation. In  using  such  tables  the  most  convenient  course  will  be  to  find  for  each  occultation  the 
hour-angle  of  the  star  at  the  moment  of  apparent  conjunction  in  right  ascension,  as  seen  from 
the  place  of  observation.  The  table  of  elements,  pages  410 — 446,  gives  if,  the  Washington  hour- 
angle  at  the  moment  of  geocentric  conjunction,  and  the  corresponding  hour-angle  at  the  place 
will  be 

ho  =a  H  —  X         ( ^  =  west  longitude  from  Washington). 

The  moment  of  apparent  conjunction,  as  seen  from  the  station,  will  be  given  by  the  condition 

or,  using  the  Values  of  £  and  x 

p  cos  iff1  sin  A  =  xf  t 

h  being  the  west  hour-angle  of  the.  star  at  the  moment  in  question,  and  r  the  interval,  in  hours 
of  mean  time,  which  has  elapsed  since  geocentric  conjunction.     We  shall  therefore  have, 

A  =  h0  +  r 

for  the  hour-angle  at  the  end  of  the  interval  r  after  geocentric  conjunction.     In  strictness,  f 

should  here  be  multiplied  by  the  factor  1  +  ,  because  the  star  moves  a  little  more  than  15* 

in  an  hour  of  mean  time ;  but  the. error  arising  from  the  neglect  of  the  factor  is  too  small  to  be 
important,  as  it  will  affect  the  predicted  time  of  conjunction  by  less  than  10  seconds.  The 
equation  for  finding  r  is  therefore,. 

p  cos  <p  sin  (A0  +  t)  =  xf  r 

The  quantities  A„  and  xf  being  derived  immediately  from  the  data  of  the  Ephemeris,  the  quantity 
r  is  really  obtained  by  successive  approximation,  and  may  be  tabulated  as  a  function  of  A0  and  xf. 
The  computation  of  t  is  effected  as  follows.     We  have 

sin  (AQ  +  r )  =  sin  A0  +  2  sin  Jr  cos  (A©  +£T)  (1) 

The  value  of  r  in  arc  being  seldom  more  than  24°  we  may  put  t  itself  for  2  sin  J  r.  The  equa- 
tion will  then  become 

p  cos  <p '  sin  A0  +  t  p  cos  y*  cos  (A©  +  £  r  )  =»  a/  r 

from  which  we  find 

p  cos  <p'  sin  A„ 


X*  —  k  p  COS  <p'  COS  (  ha  +  £*) 

To  tabulate  r,  we  must  first  have  a  table  of  the  quantities 

£    =  p  cos  <p '  sin  A 


(2) 


£'   «=  [9.41916]  p  cos  f/  cos  A  ^ 

which  table  may  be  formed  for  every  10  minutes  (in  time)  of  A.     If  we  then  put  £„  for  the  value 
of  £  corresponding  to  A  =  A„,  and  £'i  for  the  value  of  £'  corresponding  toA=s  A0+  J  r,  we  shall 

have  T-         *o  (A\ 

x*  -S\  K  } 

Since  we  must  know  the  value  of  r,  approximately,  before  we  can  take  £'i  from  the  table,  this 
equation  can  be  solved  only  by  successive  approximations.     The  approximations  converge  so 

EPH  ft* — 33 — 14 


U8E  OP  THE  TABLES.  51 J 

rapidly  as  to  offer  no  difficulty.  It  will  be  best  to  begin  by  computing  values  of  r  for  the  two 
extremes  of  xJ ,  namely,  xf  =  0.48  and  xf  =  0.60,  because  the  approximate  values  of  r  can  then 
be  interpolated  for  all  intermediate  values  of  xf.     For  the  first  approximation  may  be  taken — 


£  r  =  50m  sin  *  A0     (for  x*  —  0.48) 

£  t  =  40°*  sin  *  A0     (for  xf  «  0.60) 

o 


(5) 


or,  the  approximate  values  of  r  may  be  taken  from  Mr.  Downes's  table,  just  given.  It  will  be 
best  to  make  the  computation  for  every  30  minutes  of  A0,  and  to  find  the  intermediate  values  of  r0 
every  10°°  by  interpolation.  Then  for  each  30m  of  A0  we  will  take  £'  from  a  table  with  the  argu- 
ment A0  -f  £  r,  and  log  £  with  the  argument  A0,  and  thence  compute  r  by  (4).  If  the  value  of  r 
thus  arrived  at  differs  more  than  3m  from  that  employed  in  taking  out  £',  a  new  value  may  be 
used  to  correct  c',  and  the  computation  may  be  repeated.  The  values  corresponding  to  o/s=0.51, 
xf  =  0.54,  and  xf  =»  0.57  can  then  be  computed  with  the  single  interpolation  of  approximate 
values  of  r,  and  afterward  the  table  can  be  extended  by  interpolation  to  every  0.01  of  xf  between 
xf  =  0.48  and  xf  =  0.62.  It  will  be  best  to  compute  r  in  the  first  place  to  every  0.001  of  an 
hour,  and  to  drop  the  last  figure  in  forming  the  definitive  table.     We  shall  call  this  Table  I. 

The  values  of  y  and  of  r/  may  then  be  tabulated  for  every  degree  of  the  star's  declination,  and 
every  10m  of  A.  It  will  not  be  really  necessary  to  compute  the  table  for  negative  values  of  dt 
since  by  putting 

i^i  =       p  sin  <p*  cos  d 

ija  =  —  p  cos  <f '  sin  d  cos  A 

7)X  may  be  given  in  a  table  of  single-entry ;  and  taking  y*  from  the  table  of  double-entry  for  a 
positive  d  wc  shall  have 

the  lower  sign  being  used  for  a  negative  d.  But  the  extension  of  the  table  for  tj  to  negative 
values  of  d  is  so  readily  made  that  it  will  probably  be  found  better  to  do  it,  so  as  to  save  taking 
out  yi  and  ?j2  separately. 

We  shall  call  this  table  for  y  Table  II,  and  the  corresponding  one  for  r/  with  the  same  argu- 
ments Table  III.     The  precepts  for  using  the  tables  will  then  be  as  follow :  — 

From  Table  I  with  the  arguments  x1  and  H  —  X  a  A0  take  out  the  value  of  r.  It  will  be 
sufficient  to  use  the  nearest  0.01  of  x1.  r  will  be  of  the  same  sign  as  A0.  Then,  enter  Table 
II  with  the  arguments  d  (the  star's  declination)  and  A  =  A0  +  r,  and  take  out  the  value  of  rj. 
Form  the  quantities  y  =  Y  -f-  y'  r,  and  y  —  7.  If  the  latter  quantity  lies  between  the  limits 
±  0.28,  it  is  almost  certain  that  there  will  be  an  occultation.  If  it  falls  without  the  limits  ±  0.33, 
it  is  almost  certain  that  there  will  not  be  an  occultation.  Between  the  years  1881  and  1890 
these  last  limits  may  be  reduced  to  ±  0.32,  and  cases  near  this  limit  may  be  rejected  if  yf  is 
small.     A  convenient  rule  to  adopt  will  be — 

y'  <  0.10,  limit  «  ±  0.29 
10  <  y'  <  0.15,  limit  «  ±  0.30 
15  <  y'  <  0.20,  limit  =«  ±  0.31 
20  <  yf  limit  =  ±  0.33  or  ±  0.32 

Here,  only  the  absolute  value  of  y'  is  to  be  considered,  without  respect  to  its  algebraic  sign. 

If  y  — .  y  falls  between  the  limits  thus  indicated,  take  the  values  of  £'  and  7/  from  their  appro* 
priate  tables  and  compute 

v  sin  Q  =  y7  —  r/ 
v  cos  Q  =s  xf  —  £' 

A  =  (y  —  ij)  cos  Q 
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If  A  >  0.2723  or  log  A  >  9.4350  there  will  be  no  occultation,  or,  at  best,  the  moon  will  only 
graze  the  star  when  A  —  0.2723  is  very  small.     If  A  <  0.2723,  compute 


0.2723  sin  P 

ra  -- 


We  shall  then  have — 


Local  mean  time  of  immersion,  T  —  i  +  t  -f  T!  —  r* 
Local  mean  time  of  emersion,      T— X  +  t  +  tx  +  T} 

Position  angle  from  north  toward  east  at  immersion,     Q  +  P 
Position  angle  from  north  toward  east  at  emersion,       Q  —  P 

In  predicting  the  occultations  for  a  given  place,  the  first  operation  will  be  to  go  over  the  list 
of  occultations  in  the  Ephemeris,  and  select  those  which  may  be  visible.  The  conditions  of 
possible  visibility  are : — 

1.  The  limiting  parallels  in  the  last  columns  must  include  the  latitude  of  the  place. 

2  The  quantity  H  —  X,  taken  without  regard  to  sign,  must  be  less  than  the  semi-diurnal  are 
of  the  star  by  at  least  one  hour.  On  very  rare  occasions  an  emersion  might  be  seen  in  the  east 
horizon,  or  an  immersion  in  the  west,  when  this  difference  is  a  few  minutes  less  than  an  hour. 

3.  The  sun  must  not  be  much  more  than  an  hour  above  the  horizon  at  the  local  mean  time 
T  —  X,  unless  the  star  is  bright  enough  to  be  seen  in  the  day  time. 

The  most  convenient  course  will  be  to  write  the  value  of  —  /I  on  the  bottom  of  a  sheet  of 
paper,  and,  passing  through  the  list  of  occultations,  pause  over  each  one  for  which  condition 
(1)  is  fulfilled,  and  examine  whether  conditions  (2)  and  (3)  are  fulfilled.  If  either  fails,  the  com- 
puter passes  on.  Very  often  it  will  require  some  examination  to  find  whether  H  —  X  or  T  —  X 
falls  within  the  limits :  in  these  cases,  the  computer  had  better  mark  the  occultation  for  trial  and 
leave  the  decision  for  the  subsequent  operations.  The  whole  list  can  thus  be  gone  over  in  less 
than  a  day,  and  it  will  probably  be  found  that  about  one-tenth  of  the  occultations  are  marked  for 
trial. 

Phenomena  of  Planets  and  Satellites,  pages  450 — 481. — These  are,  for  the  most  part,  suffi- 
ciently explained  in  the  body  of  the  work.  The  following  additional  explanations  are  added  for 
completeness. 

Disks  of  Mercury  and  Venus,  pages  450  and  451. — The  angle  0,  needed  in  reducing  merid- 
ians, is  the  same  as  the  position  angle  of  the  great  circle  drawn  from  the  planet  through  the  sun, 
diminished  by  90°.  This  position  angle  is  reckoned  from  0°  to  360°,  as  in  the  measurement  of 
double  stars,  the  planet  taking  the  place  of  the  central  star. 

Satellites  of  Jupiter,  pages  453 — 475. — The  times  of  phenomena  are  explained  at  the  foot  of 
each  page ;  the  diagrams,  on  page  453. 

Phenomena,  pages  482  and  483. — The  conjunctions,  quadratures,  etc.,  of  the  planets  are  in 
longitude,  but  the  conjunctions  of  the  moon  with  the  planets  are  in  right  ascension. 

Latitude  by  Observed  Altitude  of  Polaris. — Table  IV  replaces  the  Tables  A,  B,  C,  D,  given 
as  a  Supplement  to  the  volumes  of  the  Ephemeris  for  1874 — 1881,  and  is  intended  for  use  at  sea 
and  reconnaissance  on  land.  It  will  furnish  an  approximate  value  of  the  latitude,  the  probable 
error  of  which,  in  so  far  as  the  table  is  concerned,  will  be  a  few  tenths  of  a  minute  of  arc. 
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ON  THE  CONSTRUCTION  OP  THE  AMERICAN  EPHEMERIS 

AND  NAUTICAL  ALMANAC  FOR  1882. 

The  constants  of  precession,  nutation,  and  aberration  are  those  of  Struve  and  Peters, 
namely :  — 

Precession  =  50"£41 1  +  0^.0002268 1 
Nutation     —    9//.2231  +  0".000009  * 
Aberration  =  20/,.4451 
in  which  t  is  the  number  of  years  after  1800.0. 

The  obliquity  of  the  ecliptic  is  that  of  Hansen's  Tables  du  Soldi,  which  is  0//.32  greater 
than  that  of  Peters,  used  in  former  issues  of  this  Ephemeris.  A  comparison  of  Hansen's 
mean  obliquity  with  that  of  Peters  and  Le  Verrier  at  different  epochs  is  given  in  the  following 
table :  — 


Epoch. 

Hansen. 

Peters. 

Le  Verrier. 

H.— P. 

H.— L. 

1750 
1800 
1850 
1900 

23°  28    18:']  9 
23    27    54.80 
23   27    31.42 
23   27      8.02 

1744 

54.22 

30.99 

7.76 

19.42 

55.63 

31.83 

8.03 

+0/75 
+0.58 
+0.43 
+0.26 

- 1 .23 
-0.83 
-0.41 
-0.01 

The  formulas  for  reduction  of  places  of  the  fixed  stars,  page  280,  correspond  to  the  Star 
Tables  of  the  American  Ephemeris,  Washington,  1869. 

The  mean  right  ascensions  of  stars  have  been  reduced  to  Newcomb's  fundamental  standard, 
in  the  catalogue  attached  to  the  Washington  Observations  for  1870,  Appendix  II,  with  the 
following  exceptions:  The  right  ascensions  of  the  48  circumpolar  stars  north  of  60°  north 
declination  are  from  Dr.  Gould's  Standard  Places  of  Fundamental  Stars,  second  edition,  U.  S. 
Coast  Survey  Office,  1866.  Of  the  twelve  stars  south  of  50°  south  declination,  the  positions  of 
,8  Hydri,  a  Trianguli  Australis,  and  <s  Octantis,  have  been  corrected  from  data  furnished  by  Dr. 
Gould  ;  while  the  remaining  nine  are,  as  before,  from  the  British  Nautical  Almanac  for  1848. 

The  right  ascensions  of  additional  stars  in  the  general  list,  for  which  no  apparent  places  are 
given  in  the  subsequent  section,  have  been  taken  partly  from  an  unpublished  investigation  of  the 
positions  of  the  zodiacal  stars,  partly  from  the  catalogue  of  the  Astronomische  Gesellschaft  of 
1878,  and  a  few  have  been  derived  from  recent  catalogues  without  a  rigorous  reduction  for 
equinox. 

The  mean  declinations  of  stars  are  taken  from  Boss's  paper  in  the  Report  of  the  Northern 
Boundary  Commission,  Washington,  1879,  for  all  stars  found  therein.     The  declinations  of  all 
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the  other  stars  have  been  reduced  to  the  same  standard ,  except  those  of  the  additional  ones 
above,  which  have  been  taken  partly  from  the  Astronomische  Gesellschaft  list,  and  partly  from 
places  in  recent  catalogues.     To  the  apparent  places  of  Sirius-and  Procyon  have  been  applied 
the  periodic  corrections  resulting  from  Auwers's  investigations. 
The  values  of  these  corrections  are :  — 


Sirius. 

1882.0         A  a  =  —  0.052     A  d  — 
1883.0        Ja=-  0.036     A  d  = 


Procyon. 


n 


n 


1.44 
1.43 


A  a  =  -  0.036     A  3  =  +  0.90 
Aa  =  -  0.026     A  3  —  +  0.97 


The  ephemeris  of  the  sun  *  is  constructed  from  Hansen  and  Oluffen's  Tables  du  Soldi, 
Copenhagen,  1853,  except  that  Stroke's  aberration  has  been  used.  This  is  equivalent  to  add- 
ing 0".19  to  the  longitudes,  but  does  not  affect  the  right  ascensions  and  declinations.  The  sun's 
rectangular  equatorial  co-ordinates  have  been  computed  from  the  longitudes  and  latitudes  by  the 
following  formulae :  — 

X  =  R  cos  X 

Y  =  R  sin  X  cos  to  —  19.3  R  ft 

Z  =  R  sin  X  sin  to  +  44.5  R  ft 

The  reductions  to  mean  equinox,  1882.0,  are  computed  by  the  formulae, 

A  X'  —  +  Ysec  to  AX 

A  Y'  =  -  X  cos  to  A  X  +       A  to  -    9.4  r  R  sin  (  ©  +  187°) 

A  Z'  =  -  X  sin  to  AX  — Y  Aw  +  21.7  r  R  sin  (©  +  187° ) 

in  which  X  and  ft  are  the  longitude  and  latitude  of  the  sun  referred  to  the  equinox  and  ecliptic 
of  the  date;  to,  the  obliquity  of  the  ecliptic;  A  X ,  the  reduction  of  longitude  for  precession  and 
nutation  from  January  0;  A  to  ,  the  reduction  of  the  mean  to  the  apparent  obliquity;  and  r ,  the 
part  of  the  year  since  January  0.  The  numerical  coefficients  are  in  units  of  the  seventh  place 
of  decimals.  The  correction  for  latitude  has  been  taken  from  Goetze's  paper  in  the  Astro- 
nomical Journal,  Vol.  II,  page  71. 

The  mean  equatorial  horizontal  parallax  of  the  sun,  adopted  from  Professor  Newcomb's 
Investigation  of  the  Distance  of  the  Sun  and  the  Elements  which  depend  on  it,  t  is  8//.848. 
The  adopted  semidiameter  of  the  sun  at  the  earth's  mean  distance  is  16'  2". 

The  ephemeris  of  the  moon  is  constructed  from  Peirce's  Tables  of  the  Moon,  2d  edition, 
Washington,  1865.  They  include  the  Tables  of  the  Moon's  Parallax  constructed  from  Walker's 
and  Adams's  formulae. 

The  semidiameter  of  the  moon  is  computed  from  the  moon's  horizontal  parallax  by  the 
formula, 

S  —  0.272274  *  +  2".5 

The  constant  2".5  should  be  omitted  in  the  computation  of  eclipses  and  occultations  as  due 
entirely  to  telescopic  and  ocular  irradiation. 

The  ephemeris  of  Mercury  is  derived  from  Professor  Winlock's  Tables  of  Mercury,  Wash- 
ington, 1864.  They  are  based  on  the  older  theory  of  Le  Verrier,  published  in  the  Additions 
to  the  Connaissance  des  Temps  for  1848. 

The  ephemeris  of  Venus  is  derived  from  Mr.  G.  W.  Hill's  Tables  of  Venus,  Washington, 
1872. 


»  From  Carlini'0  Tublos,  before  1858. 

t  Astronomical  Observations  made  at  the  U.  3.  Naval  Observatory,  Washington,  1865,  Appendix  II. 
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The  ephemeris  of  Mars  is  derived  from  manuscript  tables  constructed  from  Lindenau's 
Tables.  Mr.  Hugh  Breen's  results,  contained  in  his  paper  On  tlte  Corrections  of  Lindenau's 
Elements  of  Mars,  published  in*  the  Memoirs  of  the  Royal  Astronomical  Society,  Vol.  XX,  have 
also  been  discussed  and  applied;  and  Le  Vebrier's  secular  variations  of  the  elements  are  like- 
wise adopted.  The  following  are  the  corresponding  corrected  elements  and  annual  variations 
for  Washington,  1855.0:  — 


L  =  320°  13  33'!87 

+  68910L1527    t 

n  «  333  23  17.84  * 

+ 

65.9990    t 

Q=    48  25  55.29 

+  . 

27.6997    t 

t    =       1  51     2.20  ' 

— 

0.02141  t 

e   =         19238".75 

+ 

0. 18549  t 

n  =      689050".8927 

a  =  1.5236915 

The  ephemeris  of  Jupiter  is  derived  from  manuscript  tables  constructed  from  Bouvard's 
Tables,  with  such  changes  as  were  required  to  make  them  correspond  more  nearly  to  the 
formula?. 

The  ephemeris  of  Saturn  is  derived  from  BouyArd's  Tables.  The  perturbations  produced 
by  Jupiter,  and  the  change  of  the  Great  Inequality  since  1840,  have  been  increased  by  ^ff  of 
their  value.  Adams's  Table,  in  the  British  Nautical  Almanac  for  1851,  has  been  substituted 
for  Bouyard's  Table  XL1I.  The  following  corrections  of  the  elements  for  1855.0  have  also 
been  introduced :  — 


Correction  of  mean  longitude 
Correction  of  longitude  of  node 
Correction  of  inclination 


4.9 


=  + 

*  -  143.0 

«=  _      5.7  +  0".0149  t 


The  ephemeris  of  Uranus  and  that  of  Neptune  are  derived  from  Professor  Newcomb's  Tables, 
published  by  the  Smithsonian  Institution, 

The  semi  diameters  of  the  planets  are  computed  from  the  following  values:  — 

Authority. 

Le  Verriee,  Theory  of  Mercury. 

Peirce,  from  the  Washington  Obser- 
vations of  1845  and  1846,  made 
with  the  Mural  Circle. 


Semidiameter. 

LogDist 

Mercury 

3.M 

0.00 

Venus 

8.546  ±  0.086 

0.00  \ 

Mars  (polar) 

2.842  ±  0.057 

0.25/ 

Jupiter  (polar) 

18.78    ±  0.067 

0.70  \ 

Saturn  (polar) 

8.77    ±0.039 

0.951 

Uranus 

1.68    ±0.3 

1.30  J 

Neptune 

1.28 

1.48 

Jupiter  (equatorial) 

20.00 

0.70 

Saturn  (equatorial) 

9.38 

0.95 

The  eclipses  of  Jupiter's  satellites  are  computed  from  Todd's  Continuation  of  Damoiseau's 
Tables,  Washington,  1876.  The  occultations,  transits,  etc.,  are  computed  from  Woolhouse's 
Tables,  British  Nautical  Almanac  for  1835,  Table  II  of  each  satellite  having  been  adapted  to 
Damoiseau's  Tables. 

The  elongations  and  conjunctions  of  the  satellites  of  Saturn  are  computed  from  manuscript 
tables  by  Professor  Newcomb.  The  apparent  elements  of  the  rings  of  Saturn  are  computed 
from  Bessel's  data,  except  those  for  the  dusky  ring. 

The  elongations  of  the  satellites  of  Uranus,  and  of  the  satellite  of  Neptune  are  prepared  from 
the  data  of  Professor  Newcomb's  Uranian  and  Neptunian  Systems,  Washington,  1875. 
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The  elements  of  eclipses  of  the  sun  and  occupations  of  stars  by  the  moon  are  adapted  to 
Bessel's  method,  using  the  special  forms  in  Chauvenet's  Spherical  and  Practical  Astronomy. 

In  compiling  the  positions  of  observatories,  the  latest  available  data  have  been  used.  The 
positions  have  been  furnished,  in  many  instances,  through  the  courtesy  of  the  Directors  of  the 
Observatories,  in  response  to  a  circular  issued  by  the  Superintendent  of  the  American  Ephem- 
eris.  The  following  results  of  Dr.  Albrecht's  adjustment,  Astronomischc  Nachrichten,  Band  95, 
col.  129,  have  also  been  adopted :  — 


Berlin —Green  wich 
Berlin— Paris 
Berlin—  Vienna 
Berlin— Altona 
Berlin—  Wilhelmshaven 
Berlin— Leiden 
Berlin — Bonn 
Berlin— Manheim  . 
Berlin — Strassburg 
Berlin— Munich     • 
Berlin — Leipzig     • 
Berlin— Gottingen 


-  53  34.908 

-  44  13.883 
+  11  46.312 

-  13  48.555 

-  20  59.700 

-  35  38.557 
-25  11.615 

-  19  44.392 

-  22  30.206 

-  7    8.778 

-  4    0.891 

-  13  48.666 


The  reduction  to  geocentric  latitude,  and  the  logarithm  of  the  radius  of  the  earth  are  com- 
puted from  the  elements  of  the  terrestrial  spheroid  derived  by  Bessel. 

log  e  =  8.9122052 
tf  —  <p  =  —  11'  30//.65  sin  2  ?  +  1".16  sin  4  <p 
log  P  =  9.9992747  +  0.0007271  cos  2  f  -  0.0000018  cos  4  * 

Table  IV,  for  finding  the  latitude  from  an  observed  altitude  of  Polaris,  is  constructed  for — 

( 1 )  An  altitude  of  Polaris  equal  to  45°. 

(2)  A  declination  of  Polaris  equal  to  +  88°  41'  5//. 

The  directions  for  using  the  table  are  adapted  to  a  right  ascension  of  Polaris  equal  to  lb  16m.O. 
Somewhat  greater  accuracy  may  be  insured  by  substituting  the  right  ascension  of  Polaris  at  the 
date  of  observation,  from  pages  302 — 304. 

The  principal  computations  of  the  Ephemeris  have  been  distributed  in  the  following  man- 
ner:— 

The  sun  has  been  computed  by  Mr.  Eastwood  ;  the  moon's  longitude,  latitude,  semidiameter 
and  horizontal  parallax,  by  Professor  Keith;  right  ascension  and  declination,  by  Professor 
Van  Vleck;  culminations,  by  Professor  Runxle;  lunar  distances,  by  Mr.  W.  B.  Oliver; 
Mercury  and  Venus,  by  Mr.  Austin  ;  Mars  and  Uranus,  by  Mr.  Ferrel  ;  Jupiter  and  Jupiter's 
satellites,  by  Professor  Kendall;  Saturn,  by  Mr.  G.  W.  Hill;  Neptune,  by  Mr.  Wiessner; 
the  fixed  stars  have  been  prepared  by  Mr.  Wiessner,  Mr.  Loomis,  and  Dr.  Townsend;  the 
general  constants  for  their  reduction,  by  Mr.  Ferrel  ;  the  occultations,  by  Mr.  Downes  assisted 
by  Mr.  Wiessner  ;  and  the  eclipses  have  been  computed  and  the  charts  projected  by  Professor 
Keith. 
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CHANGES  INTRODUCED  INTO  THE  AMERICAN  EPHEMERIS 

AND  NAUTICAL  ALMANAC  FOR  1882. 

In  the  Autumn  of  1877,  the  propriety  of  making  such  changes  in  the  contents  of  The 
American  Ephemeris  and  Nautical  Almanac,  as  might  be  suggested  by  twenty-five  years  of  use, 
was  taken  into  consideration  by  the  Superintendent.  The  necessary  use  of  two  distinct  merid- 
ians, that  of  Greenwich  and  that  of  Washington,  produced  a  wont  of  symmetry  which  it  was 
desired  to  reduce  to  the  minimum.  It  was  thought  that  this  would  be  best  attained  by  giving  all 
astronomical  data  which  are  required  for  equidistant  intervals  of  time,  irrespective  of  any  special 
meridian  for  Greenwich  mean  noon;  and  by  reducing  the  Washington  Ephemeris  to  one  for 
transits  over  the  meridian  of  Washington.  An  exception,  however,  had  to  be  made  in  the  case 
of  the  constants  for  the  reduction  of  the  fixed  stars,  which  it  was  judged  best  to  continue  giving 
for  Washington  midnight 

A  list  of  the  changes  which  seemed  advisable  having  been  prepared  by  the  Superintendent,  a 
circular  was  sent  to  astronomers  and  others,  requesting  their  opinion  upon  them,  and  their  sug- 
gestions respecting  farther  improvements.     This  list  as  originally  proposed  was  as  follows :  — 

SUGGESTED  CHANGES  IN  THE  AMERICAN  EPHEMERIS  AND  NAUTICAL  ALMANAC. 

No  radical  change  is  suggested  in  the  general  arrangement  of  the  Almanac,  nor  in  the  prin- 
ciples had  in  view  when  this  arrangement  was  devised.  These  general  principles,  as  it  is  now 
proposed  to  put  them  into  practice,  may  be  enunciated  as  follow :  — 

1.  The  places  of  the  sun,  moon,  and  seven  principal  planets  should  be  given  for  convenient 
equidistant  intervals  of  time.  Heretofore,  the  positions  of  some  of  these  bodies  have  been  given 
for  Greenwich  noon,  of  others  for  Washington  noon,  and  of  yet  others  for  both  Greenwich  and 
Washington  noon.  In  order  to  introduce  uniformity  into  the  Ephemeris,  it  is  proposed  to  give 
all  these  quantities  for  Greenwich  noon  exclusively,  or  for  18h  51m  488,  Washington  mean  time. 
It  is  believed  that  this  course  will  be  productive  of  no  inconvenience  whatever. 

2.  To  give  the  positions  of  all  these  bodies  for  transit  over  the  meridian  of  Washington. 
During  the  last  fifteen  years  the  position  of  the  moon  has  not  been  so  given. 

3.  To  give  all  phenomena  to  be  observed  in  Washington  mean  time.  This  has  always  been 
the  course  in  the  preparation  of  the  Ephemeris. 

In  general  conformity  with  these  principles,  the  following  are  the  suggested  changes  in 
detail :  — 

(1)  To  preserve  the  general  form  and  arrangement  of  the  navigator's  part  of  the  Almanac, 
pages  1  to  241,  but  to  add  ephemerides  of  Mercury,  Uranus,  and  Neptune.  It  may  be  sufficient 
to  give  the  ephemerides  of  the  two  latter  planets  for  every  fourth  or  fifth  day. 

(2)  To  add  the  heliocentric  longitude,  latitude,  and  radius  vector  of  all  the  planets,  and  their 
distance  from  the  earth ;  those  of  Mercury  for  every  day  or  every  other  day ;  those  of  the  other 
planets  for  every  fourth  or  fifth  day. 
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(3)  To  add  the  sun's  rectangular  co-ordinates  for  every  Greenwich  mean  noon.  The  ques- 
tion whether  they  should  also  be  given  for  midnight,  and  whether  the  reductions  to  the  mean 
equinox  for  the  beginning  of  the  year  should  be  added,  is  one  on  which  the  opinions  of  astron- 
omers who  use  the  Almanac  are  desired. 

(4)  Pages  249 — 251.  Omit  Bessel's  day  numbers  entirely.  These  quantities  can  be  used 
only  when  the  like  corresponding  quantities  are  computed  for  the  star  to  be  reduced,  and  these 
quantities  are  good  for  so  short  a  time  when  entire  accuracy  is  required  that  it  is  seldom  worth 
while  to  compute  them.  Another  reason  for  the  omission  is  found  in  the  confusion  which  may- 
arise  from  the  difference  between  the  systems  of  notation  adopted  in  different  catalogues.  The 
independent  constants/,  g,  etc.,  being  given  for  every  day,  may  supersede  the  others. 

(5)  Pages  330 — 332.  Add  moon's  right  ascension,  declination,  horizontal  parallax,  and  semi- 
diameter  for  transit  over  the  meridian  of  Washington. 

(6)  Pages  333 — 336.  Add  to  the  list  of  moon-culminating  stars  the  places  of  stars  occulted 
by  the  moon. 

(7)  Pages  337 — 340.  Omit  moon's  parallax  and  semidiameter,  both  being  already  given  for 
Greenwich  noon  and  Washington  transit 

(8)  Pages  344 — 385.  Omit  all  data  for  Washington  noon,  and  the  Diff.  for  lh  of  Longitude, 
leaving  only  mean  time  of  transit,  and  right  ascension  and  declination  at  transit.  There  will  be 
room  on  the  page  to  add  semidiameter  and  horizontal  parallax,  each  to  be  given  for  every  third 
day.     These  data  to  be  limited  to  times  when  the  transit  can  be  observed. 

(9)  Pages  388 — 399.  Omit  sun's  co-ordinates  for  Washington  noon  and  midnight,  they  being 
given  for  Greenwich.     (See  3). 

(10)  Pages  400 — 406.     Omit  these  co-ordinates  entirely. 

(11)  Pages  408 — 414.  The  question  whether  Hansen's  eclipse-formulse  can  advantageously 
replace  those  of  Bessel  is  one  on  which  opinions  are  requested. 

(12)  Pages  415 — 448.  Restrict  predicted  occultations  to  stars  of  the  sixth  magnitude  (per- 
haps the  fifth)  except  in  case  of  clusters,  and,  perhaps,  occultations  visible  in  the  United  States. 

(13)  Pages  468 — 473.  Omit  these  tables,  and  add- diagrams  by  which  the  positions  of  the 
satellites  at  any  time  can  be  found  by  sight. 

(14)  Page  474.     Give  more  complete  data  for  defective  illumination  of  planets. 

(15)  Add  data  respecting  satellites  of  Saturn,  Uranus,  and  Neptune. 

The  answers  to  this  request  were  quite  uniform  in  sustaining  the  advisability  of  most  of  the 
changes;  but  several  modifications  being  proposed,  and  some  differences  of  opinion  manifested, 
it  was  judged  best  to  refer  the  whole  matter  to  the  National  Academy  of  Sciences.  A  committee 
of  the  Academy  was  appointed  by  request  of  the  Honorable  Secretary  of  the  Navy,  which,  after 
a  careful  consideration  of  the  subject,  made  the  following  report :  — 

Report  of  a  Committee  of  the  National  Academy  of  Sciences,  appointed  at  the  request  of  the 
Secretary  of  the  Navy,  on  certain  proposed  changes  in  the  American  Ephemeris  and  Nautical 
Almanac,  suggested  by  Professor  Newcomb. 

The  committee  held  a  meeting  on  January  15th,  1878,  at  the  Office  of  the  Nautical  Almanac, 
in  Washington,  at  which  Professor  Newcomb,  the  Superintendent  of  the  Nautical  Almanac,  was 
present  and  took  part  in  the  discussion.  Members  present,  Messrs.  Hilgard,  Coffin,  Hall, 
and  Schott.  A  full  discussion  of  each  of  the  questions,  submitted  to  the  consideration  of  the 
committee,  was  had,  during  which  the  answers  received  from  various  astronomers,  in  reply  to 
Professor  Newcomb's  circular,  were  combined  and  considered.- 

The  following  conclusions  were  unanimously  consented  to,  which  it  was  voted  should  be  sub- 
mitted to  the  absent  members  before  being  formally  adopted.  Their  approval  having  been 
received,  the  report  is  now  respectfully  submitted. 
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Referring  to  the  printed  paper  headed  "  Suggested  Changes  in  the  American  EpJiemeris  and 
Nautical  Almanac"  a  copy  of  which  is  attached,  the  three  general  propositions,  1,  2,  and  3,  are 
approved. 

Of  the  proposed  changes  in  detail,  those  marked  (1),  (2),  and  (3),  also  were  agreed  to. 

(4)  It  is  recommended  that  for  the  present  the  "  Bessbl  "  day  numbers  should  continue  to  be 
given. 

(5)  (6)  (7)  (8)  (9)  and  (10)  are  approved. 

(11)  Bessel's  original  eclipse  form u Ice  are  recommended  on  account  of  their  perspicuity, 
neither  Safford's  modification  nor  Hansen's  treatment  presenting  any  material  advantage. 

(12)  (13)  (14)  and  (15)  are  assented  to. 

With  regard  to  (13),  the  Committee  recommended  the  use  of  diagrams  similar  to  those  given 
in  the  British  Nautical  Almanac;  but,  if  practicable,  showing  the  places  of  each  satellite  con- 
nected by  curves. 

The  Committee  further  recommend  a  considerable  increase  in  the  number  of  fixed  stars,  for 
which  mean  places  and  apparent  places  at  transit  are  given — with  a  view  to  facilitating  observa- 
tions of  time  and  their  computations. 

J.  E.  HILGARD,  JAMES  C.  WATSON, 

CHAS.  A.  SCHOTT,  C.  H.  F.  PETERS, 

J.  H.  C.  COFFIN,  CHAS.  A.  YOUNG. 

ASAPH  HALL, 

These  recommendations  have  been  carried  out  in  the  present  volume  with  perhaps  one  or  two 
slight  modifications.  A  separate  list  of  moon -culminating  stars  has  not  been  given,  it  being 
judged  that  the  field  observer,  for  whose  use  they  were  primarily  designed,  could  readily  select 
suitable  stars  from  the  extended  star  list  on  pages  293 — 301. 

The  mean  places  of  stars  occulted  by  the  moon  have  also  been  omitted,  because  positions 
sufficiently  accurate  to  be  regarded  as  definitive  are  not  yet  completely  worked  out  It  is  hoped 
that  this  will  be  done  in  the  course  of  the  year ;  and  that,  hereafter,  accurate  positions  of  all 
stars  occulted  by  the  moon  will  be  given. 

After  a  careful  study  of  many  plans  of  representing  the  configurations  of  the  satellites  of 
Jupiter,  it  was  found  that  no  material  improvement  could  be  easily  made  in  the  method  employed 
in  European  ephemerides.     This  method  has  therefore  been  adopted. 

The  Washington  mean  times  of  geocentric  conjunctions  of  the  satellites  of  Jupiter  have  been 
retained. 


TABLE  I. 


CORRECTION  REQUIRED,  ON  ACCOUNT  OP  SECOND  DD7FERENCES  OP  THE  MOON'S 

MOTION,  IN  FINDING  THE  GREENWICH  TIME  CORRESPONDINa 

TO  A  CORRECTED  LUNAR  DISTANCE. 

tiipi  in  limit 

Difference  of  the  Proportional  Logarithms  in  the  Efhemeris. 

1 

1 

6 

8 

0 

19  14  16 

18 
0 

1 

2 

10 
0 

l 

2 

11  14  16 

0  0    0 

1  2    2 
3    3    3 

IS  10  11 

0    0      0 

2  2      2 

3  4      4 

14 

0 
2 

4 

16  18  40 

0     0     0 
2     2     3 
4      5     5 

41 

0 
3 
5 

44 

0 
3 

5 

46  48  SO 

0    o    0 
3     3     3 
6     6     6 

SI 

0 
3 
6 

h    m 
0     0 
0  10 

0  tw 

3    0 

2  50 
2  40 

0 
0 
0 

0 
0 
1 

0 
0 

l 

0 

l 

0 
1 

1 

0 

l 

2 

1; 

2 

0 
1 
2 

0  30 
0  40 
0  50 

2  30 
2  SO 
2  10 

0 
0 

1 

l 

l 

2 

2 
2 
2 

2 

2 
3 

2'  2 

3.  3 
3,  4 

3 
3 
4 

3 
4 

5 

3 
4 

5 

4  4    5 

5  5    6 
5    6    6 

5  5      6 

6  6      7 

7  7      8 

6 

7 
8 

6 

8 
9 

7  7 

8  9 

9  10 

7 
1C 

B 
10 
11 

S 

10 
12 

8     9 
0    11 
2    13 

9 
11 

13 

I    0 
1  10 

1  20 
1  30 

B    m 

0     0 
0  10 
0  20 

2  0 
1  50 

1  40 

1  30 

h   m 

3  0 

2  50 
2  40 

1 
1 

1 

1 
1 

2 

2 
2 
2 

2 
2 

3 
3 

3 
3 
3 

3 

3'  4 
4     4 
4     4 

V 

4 
5 
5 
5 

5 
S 
6 
6 

6 
6 
6 
6 

6    7    7 

6  7    8 

7  7    8 
7    8    8 

8    8      9 

8  9      9 
0     9    10 

9  9    10 

9 

10 
10 
11 

10  10   11 
It    11    12 

11  12   12 
11    12   12 

12 
12 
13 
13 

12 
13 
14 
14 

13 
14 
14 
14 

3  14 

4  15 

5  15 
5    16 

14 

16 
1G 

Difference  of  the  Proportional  Logarithms  in  the  Efhenebis. 

61 

K 

5 

60 

6!  64 

66  68 

70 

71   74    1 

0     0 
5     5 
9     9 

6  78  80 

0     0     0 
5     5     5 

9   10   10 

81 

0 
5 
10 

84   8 

0 
6 
10    1 

88 

0 
6 
11 

90 

0 
G 
11 

98 

0 
G 
11 

91  9 

0 
6 
12    1 

98 

0 
6 
12 

100 

0 
7 
12 

0 

4 
7 

0 
4 

7 

0 
4 

: 

0 
4 

e 

0 

4 
8 

0 
4 

8 

0 
4 

8 

0 
5 
9 

0  30 
0  40 
0  50 

2  30 
2  20 
2  10 

9 
12 
14 

10 
12 
14 

1 

1 

1 

1C 

13 
IE 

n 

13 

1G 

11 

14 

16 

12 
14 
16 

12 
15 
17 

12 
15 
17 

13    13   1 
16    16 
18   19 

3   14   14 
6   17   17 
9  20  23 

14 
18 

21 

14    1 

18    1 
21    21 

19 
22 

16 

1!) 
22 

16 

2) 
23 

16    1 
20    2 
23   2- 

17 
21 
24 

17 
22 

25 

]     0 
1  10 
1  20 
1  30 

0    0 
0  10 
0  20 

2  0 
1  50 

1  40 

1  30 

3  0 

2  50 
2  40 

ir. 

16 
17 
17 

16 
17 
17 

18 

1 
1 

1 
1 

17 
I? 
19 
10 

17 

18 
10 
ID 

18 
19 

20 
20 

18 
19 
20 

10 
» 

21 

31 

19 
21 
21 

22 

23   21    2 

21  22   i 

22  23   S 

23  23   S 

1  22   22 

2  23   24 
1   24   25 
A   24   25 

23 
24 

25 

23    2 

25  2. 

26  91 
26   2- 

24 

26 
27 
27 

27 
2-i 
28 

25 
27 
28 
2!) 

26   2- 

2d   2t 
20    2 
29    3 

27 
20 

30 
31 

28 
30 
31 
31 

Difference  of  the  Proportional  Logarithms  in  the  Efhemeeib. 

101 

104 

106 

108 

110 

11! 

114 

116    US 

110  111 

114 

116 

118 

no 

11 

114 

116 

118 

0 
7 
13 

0 

7 
13 

0 
7 
13 

0 
7 
13 

0 
7 

14 

0 
7 
14 

0 
7 
14 

0       0 
8       8 
14      15 

0       0 
8       8 
15     15 

0 
8 
15 

0 

8 
15 

0 

a 

16 

0 
8 
16 

0 
9 
16 

0 
9 
16 

0 
17 

0 

17 

0  30 
0  40 
0  50 

2  30 
2  20 
2  10 

IS 
22 
2G 

18 
22 

26 

18 
33 

26 

19 
23 
27 

10 
24 
27 

19 

24 

28 

20 
25 
29 

20     20 
25     25 
29     29 

SI     21 

26     26 

30     30 

21 
27 
31 

22 
27 
31 

22 
28 

22 

32 

23 
28 
33 

29 
33 

24 

an 

34 

24 

30 
34 

1     0 
1  10 
1  20 
1  30 

2    0 
1  50 
1  40 
1  30 

28 
30 
31 

29 
31 
32 
32 

29 
31 

33 

30 

32 

34 

30 
32 
34 
34 

31 

34 

35 

31 
34 

35 

3!!     33 

34  35 

35  36 

36  36 

33     34 

35     36 
37     38 
37     38 

34 
37 
38 
39 

35 

37 
39 
39 

35 
38 
39 
40 

36 
38 
40 
40 

37 
39 
41 
41 

37 
40 
41 
42 

40 
42 
42 

38 
41 
42 
43 
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Ephemorte  aro  decreasing,  and  tnbtneted  when  the;  are  increasing. 
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0  59.305 

1    9.135 

2 

0.005    | 

3 

0    0.491 

0  10.321 

0  20.151 

0  29.980 

0  39.810 

0  49.639 

0  59.469 

1    9.X.48 

3 

0.008    1 

4 

0    0.655 

0  10.485 

0  20.314 

0  30.144 

0  39.974 

0  49.803 

0  59.633 

1    9.462 

4 

0.011    , 

5 

0    0.819 

0  10.649 

0  20.478 

0  30.308 

0  40.137 

0  49.967 

0  59.796 

1    9.626 

5 

0.014 

6 

0    0.983 

0  10.813 

0  20.642 

0  30.472 

0  40.301 

0  50.131 

0  59.960 

1    9.790 

6 

0.016 

7 

0    1.147 

0  10.976 

0  20.806 

0  30.635 

0  40.465 

0  50.295 

1    0.124 

1    9.954 

7 

0.019 

8 

0    1.311 

0  11.140 

0  20.970 

0  30.799 

0  40.629 

0  50.458 

1    0.288 

1  10.118 

8 

0.022 

9 

0    1.474 

0  11.304 

0  21.134 

0  30.963 

0  40.793 

0  50.622 

1    0.452 

1  10.281 

9 

0.025 

10 

0    1.638 

0  11.468 

0  21.297 

0  31.127 

0  40.956 

0  50.786 

1    0.616 

1  10.445 

10 

0.027 

11 

0    1.802 

0  11.632 

0  21.461 

0  31.291 

0  41.1*0 

0  50.9C0 

1    0.779 

1  10.609 

11 

0.030 

12 

0    1.966 

0  11.795 

0  21.625 

0  31.455 

0  41.284 

0  51.114 

1    0.943 

1  10.773 

12 

0.033 

13 

0    2.130 

0  11.959 

0  21.789 

0  31.618 

0  41.448 

0  51.278 

1    1.107 

1  10.937 

13 

0.0:15 

14 

0    2.294 

0  12.123 

0  21.953 

0  31.782 

0  41.612 

0  51.441 

1    1.271 

1  11.100 

14 

0.038 

15 

0    2.457 

0  12.287 

0  22.117 

0  31.946 

0  41.776 

0  51.605 

1     1.435 

1  11.264 

15 

0.041 

16 

0    2.621 

0  12.451 

0  22.280 

0  32.110 

0  41.939 

0  51.769 

1    1.599 

1  11.4**8 

16 

0.044 

17 

0    2.785 

0  12.615 

0  22.444 

0  32.274 

0  42.103 

0  51.933 

1    1.762 

1  11.592 

17 

0.046 

18 

0    2.949 

0  12.778 

0  22.608 

0  32.438 

0  42.267 

0  52.097 

1    1.926 

1  11.756 

18 

0.049 

19 

0    3.113 

0  12.942 

0  22.772 

0  32.601 

0  42.431 

0  52.260 

1    2.090 

1  11.920 

19 

0.052 

20 

0    3.277 

0  13.106 

0  22.936 

0  32.765 

0  42.595 

0  52.424 

1    2.254 

1  12.083 

20 

0.055 

21 

0    3.440 

0  13.27  0 

0  23.099 

0  32.929 

0  42.759 

0  52.588 

1    2.418 

1  12.247 

21 

0.057    , 

22 

0    3.604 

0  13.434 

0  23.263 

0  33.093 

0  42.922 

0  52.752 

1    2.582 

1  12.411 

22 

0.060 

23 

0    3.768 

0  13.598 

0  23.427 

0  33.257 

0  43.086 

0  52.916 

1    2.745 

1  12.575 

23 

0.063 

24 

0    3.932 

0  13.761 

0  23.591 

0  33.420 

0  43.250 

0  53.080 

1    2.909 

1  12.739 

24 

0.066 

25 

0    4.096 

0  13.925 

0  23.755 

0  33.584 

0  43.414 

0  53.243 

1    3.073 

1  12.903 

25 

0.068 

26 

0    4.259 

0  14.089 

0  23.919 

0  33.7^8 

0  43.578 

0  53.407 

1    3.237 

1  13.066 

26 

0.071 

27 

0    4.423 

0  14.253 

0  24.082 

0  33.912 

0  43.742 

0  53.571 

1    3.401 

1  13.230 

27 

0.074 

28 

0    4.587 

0  14.417 

0  24.246 

0  34.076 

0  43.905 

0  53.735 

1    3.564 

1  13.394 

28 

0.076 

29 

0    4.751 

0  14.581 

0  24.410 

0  34.240 

0  44.069 

0  53.899 

1    3.728 

1  13.558 

29 

0.079 

30 

0    4.915 

0  14.744 

0  24.574 

0  34.403 

0  44.233 

0  54.063 

1    3.892 

1  13.722 

30 

0.062 

31 

0    5.079 

0  14.908 

0  24.738 

0  34.f;67 

0  44.397 

0  54.226 

1    4.056 

1  13.886 

31 

0.085 

32 

0    5.242 

0  15.072 

0  24.902 

0  54.731 

0  44.561 

0  54.390 

1    4.220 

1  14.049 

32 

0.087 

33 

0    5.406 

0  15.236 

0  25.065 

0  34.895 

0  44.724 

0  54.554 

1    4.384 

1  14.213 

33 

0.090 

34 

0    5.570 

0  15.400 

0  25.229 

0  35.059 

0  44.888 

0  54  718 

1    4.547 

1  14.377 

34 

0.093 

35 

0    5.734 

0  15.563 

0  25.393 

0  35.223 

0  45.052 

0  54.882 

1    4.711 

1  14.541 

35 

0.096 

36 

0    5.898 

0  15.727 

0  25.557 

0  35.386 

0  45.216 

0  55.046 

1    4.875 

1  14.705 

36 

0.098 

37 

0    6.062 

0  15.891 

0  25.721 

0  35.550 

0  45.380 

0  55.209 

1    5.039 

1  14.868 

37 

0.101 

38 

0    6.225 

0  16.055 

0  25.885 

0  35.714 

0  45.544 

0  55.373 

1    5.203 

1  15.032 

38 

0.104 

39 

0    6.389 

0  16.219 

0  26.048 

0  35.878 

0  45.707 

0  55.537 

1    5.367 

1  15.196 

39 

0.106 

40 

0    6.553 

0  16.383 

0  26.212 

0  36.042 

0  45.871 

0  55.701 

1    5.530 

1  15.360 

40 

0.109 

41 

0    6.717 

0  16.546 

0  26.376 

0  36.206 

0  46.035 

0  55.865 

1    5.694 

1  15.524 

41 

0.112 

42 

0    6.881 

0  16.710 

0  26.540 

0  36.369 

0  46.199 

0  56.028 

1    5.858 

1  15.688 

42 

0.115 

43 

0    7.045 

0  16.874 

0  26.704 

0  36.533 

0  46.363 

0  56.192 

1    6.022 

1  15.851 

43 

0.117 

44 

0    7.208 

0  17.038 

0  26.867 

0  36.697 

0  46.527 

0  56.356 

1    6.186 

1  16.015 

44 

0.120 

45 

0    7.372 

0  17.202 

0  27.031 

0  36.861 

0  46.690 

0  56.520 

1    6.350 

1  16.179 

45 

0.123 

46 

0    7.536 

0  17.366 

0  27.195 

0  37.025 

0  46.854 

0  56.684 

1    6.513 

1  16.343 

46 

0.126 

47 

0    7.700 

0  17.529 

0  27.359 

0  37.188 

0  47.018 

0  56.848 

1    6.677 

1  16.507 

47 

0.128 

48 

0    7.864 

0  17.693 

0  27.523 

0  37.352 

0  47.182 

0  57.011 

1    6.841 

1  16.671 

48 

0.131 

49 

0    8.027 

0  17.857 

0  27.687 

0  37.516 

0  47.346 

0  57.175 

1    7.005 

1  16.834 

49 

0.134 

50 

0    8.191 

0  18.021 

0  27.850 

0  37.680 

0  47.510 

0  57.339 

1    7.169 

1  16.998 

50 

0.137 

51 

0    8.355 

0  18.1&5 

0  28.014 

0  37.844 

0  47.673 

0  57.503 

1    7.332 

1  17.162 

51 

0.139 

52 

0    8.519 

0  18.349 

0  28.178 

0  38.008 

0  47.837 

0  57.667 

1    7.496 

1  17.326 

52 

0.142 

53 

0    8.683 

0  18.512 

0  28.342 

0  38.171 

0  48.001 

0  57.831 

1    7.660 

1  17.490 

53 

0.145 

54 

0    8.847 

0  18.676 

0  28.506 

0  38.335 

0  48.165 

0  57.994 

1    7.824 

1  17.654 

54 

0.147 

55 

0    9.010 

0  18.840 

0  28.670 

0  38,499 

0  48.329 

0  58.158 

1    7.988 

1  17.817 

55 

0.150 

56 

0    9.174 

0  19.004 

0  28.833 

0  38.663 

0  48.492 

0  58.322 

1    8.152 

1  17.981 

56 

0.153 

57 

0    9.338 

0  19.168 

0  28.997 

0  38.827 

0  48.656 

0  58.486 

1    8.315 

1  18.145 

57 

0.156 

58 

0    9.502 

0  19.331 

0  29.161 

0  38.991 

0  48.820 

0  58.650 

1    8.479 

1  18.309 

58 

0.158 

|    59 

0    9.666 

0  19.495 

0  29.325 

0  39.154 

0  48.984 

0  58.814 

1    8.643 

1  18.473 

59 

0.161 

'  Side- 1        Ah. 
reaLl       V 

Xh. 

2h. 

gh. 

4h. 

5^ 

6* 

ijh. 

For 
Seconds. 

EPH  82 — 33 — 10 


TABLE  H— SIDEREAL  INTO  MEAN  SOLAK  TIME. 


TO  BE  SUBTRACTED  FROM  A  SIDEREAL  TIME  INTERVAL. 

Side- 
real 

8h. 

9ta. 

10*- 

llb- 

12*' 

13h- 

1& 

15*- 

For 

Seconds. 

111 

m      a 

m      8 

m      s 

m      8 

m 

8 

m      8 

m      s 

m      8 

8 

8 

0 

1  18.636 

1  28.466 

1  38.296 

1  48.125 

1  57.955 

2    7.784 

2  17.614 

2  27.443 

0 

0.000 

1 

1  18.800 

1  28.630 

1  38.459 

1  48.289 

1  58.119 

2    7.948 

2  17.778 

2  27.607 

1 

0.003 

2 

1  18.964 

1  28.794 

1  38.623 

1  48.453 

1  58.282 

2    8.112 

2  17.941 

2  27.771 

2 

0.005 

3 

1  19.128 

1  28.958 

1  38.787 

1  48.617 

1  58.446 

2    8.276 

2  18.105 

2  27.935 

3 

0.008 

4 

1  19.292 

1  29.121 

1  38.951 

1  48.780 

1  58.610 

2    8.440 

2  18.269 

2  28.099 

4 

0.011 

5 

1  19.456 

1  29.285 

1  39.115 

1  48.944 

1  58.774 

2    8.603 

2  18.433 

2  28.263 

5 

0.014 

6 

1  19.619 

1  29.449 

1  39.279 

1  49.108 

1  58.938 

2    8.767 

2  18.597 

2  28.426 

6 

0.016 

7 

1  19.783 

1  29.613 

1  39.442 

1  49.272 

1  59.101 

2    8.931 

2  18.761 

2  28.590 

7 

0.019 

6 

1  19.947 

1  29.777 

1  39.606 

1  49.436 

1  59.265 

2    9.095 

2  18.924 

2  28.754 

8  j  0.022 

9 

1  20.111 

1  29.940 

1  39.770 

1  49.600 

1  59.429 

2    9.259 

2  19.088 

2  28.918 

9  !  0.025 

10 

1  20.275 

1  30.104 

1  39.934 

1  49.763 

1  59.593 

2    9.423 

2  19.252 

2  29.082 

10 

0.027 

11 

1  20.439 

1  30.268 

1  40.098 

1  49.927 

1  59.757 

2    9.586 

2  19.416 

2  29.245 

11  i  0.030 

12 

1  20.602 

1  30.432 

1  40.261 

1  50.091 

1  59.921 

2    9.750 

2  19.580 

2  29.409 

12     0.033 

13 

1  20.766 

1  30.596 

1  40.425 

1  50.255 

2 

0.084 

2    9.914 

2  19.744 

2  29.573 

13 

0.035 

14 

1  20.930 

1  30.760 

1  40.589 

1  50.419 

2 

0.248 

2  10.078 

2  19.907 

2  29.737 

14 

0.038 

15 

1  21.094 

1  30.923 

1  40.753 

1  50.583 

2 

0.412 

2  10.242 

2  20.071 

2  29.901 

15 

0.041 

16 

1  21.258 

1  31.087 

1  40.917 

1  50.746 

2 

0.576 

2  10.405 

2  20.235 

2  30.065 

16 

0.044 

17 

1  21.422 

1  31.251 

1  41.081 

1  50.910 

2 

0.740 

2  10.569 

2  20.399 

2  30.228 

17 

0.046 

18 

1  21.585 

1  31.415 

1  41.244 

1  51.074 

2 

0.904 

2  10.733 

2  20.563 

2  30.392 

18 

0.049 

19 

1  21.749 

1  31.579 

1  41.408 

1  51.238 

2 

1.067 

2  10.897 

2  20.727 

2  30.556 

19 

0.052 

20 

1  21.913 

1  31.743 

1  41.572 

1  51.402 

2 

1.231 

2  11.061 

2  20.890 

2  30.720 

20 

0.055 

21 

1  22.077 

1  31.906 

1  41.736 

1  51.565 

2 

1.395 

2  11.225 

2  21.054 

2  30.884 

21 

0.057 

22 

1  22.241 

1  32.070 

I  41.900 

1  51.729 

2 

1.559 

2  11.388 

2  21.218 

2  31.048 

22 

0.060 

23 

1  22.404 

1  32.234 

1  42.064 

1  51.893 

2 

1.723 

2  11.552 

2  21.382 

2  31.211 

23 

0.063 

24 

1  22.568 

1  32.398 

1  42.227 

1  52.057 

2 

1.887 

2  11.7*6 

2  21.546 

2  31.375 

24 

0.066 

25 

1  22.732 

1  32.562 

1  42.391 

1  52.221 

2 

2.050 

2  11.880 

2  21.709 

2  31.539 

25 

0.068 

26 

1  22.896 

1  32.726 

1  42.555 

1  52.385 

2 

2.214 

2  12.044 

2  21.873 

2  31.703 

26 

0.071 

27 

1  23.060 

1  32.889 

1  42.719 

1  52.548 

2 

2.378 

'2  12.208 

2  22.037 

2  31.867 

27 

0.074 

28 

1  23.224 

1  33.053 

1  42.883 

1  52.712 

2 

2.542 

2  12.371 

2  22.201 

2  32.031 

28 

0.076 

29 

1  23.387 

1  33.217 

1  43.047 

1  52.876 

2 

2.706 

2  12.535 

2  22.365 

2  32.194 

29 

0.079 

30 

1  23.551 

1  33.381 

1  43.210 

1  53.040 

2 

2.869 

2  12.699 

2  22.529 

2  32.358 

30 

0.062 

31 

1  23.715 

1  33.545 

1  43.374 

1  53.204 

2 

3.033 

2  12.863 

2  22.692 

2  32.522 

31 

0.085 

32 

1  23.879 

1  33.708 

1  43.538 

1  53.368 

2 

3.197 

2  13.027 

2  22.856 

2  32.686 

32 

0.087 

33 

1  24.043 

1  33.872 

1  43.702 

1  53.531 

2 

3.361 

2  13.191 

2  23.020 

2  32.850 

33 

0.090 

34 

1  24.207 

1  34.036 

1  43.866 

1  53.695 

2 

3.525 

2  13.354 

2  23.184 

2  33.013 

34 

0.093 

35 

1  24.370 

1  34.200 

1  44.029 

1  53.859 

2 

3.689 

2  13.518 

2  23.348 

2  33.177 

35 

0.096 

36 

1  24.534 

1  34.364 

1  44.193 

1  54.023 

2 

3.852 

2  13.682 

2  23.512 

2  33.341 

36 

0.098 

37 

1  24.698 

1  34.528 

1  44.357 

1  54.187 

2 

4.016 

2  13.846 

2  23.675 

2  33.505 

37 

0.101 

38 

1  24.862 

1  34.691 

1  44.521 

1  54.351 

2 

4.180 

2  14.010 

2  23.839 

2  33.669 

38 

0.104 

39 

1  25.026 

1  34.855 

1  44.685 

1  54.514 

2 

4.344 

2  14.173 

2  24.003 

2  33.833 

39 

0.106 

40 

1  25.190 

1  35.019 

1  44.849 

1  54.678 

2 

4.508 

2  14.337 

2  24.167 

2  33.996 

40 

0.109 

41 

1  25.353 

1  35.183 

1  45.012 

1  54.842 

2 

4.672 

2  14.501 

2  24.331 

2  34.160 

41 

0.112 

42 

1  25.517 

1  35.347 

1  45.176 

1  55.006 

2 

4.835 

2  14.665 

2  24.495 

2  34.324 

42 

0.115 

43 

1  25.681 

1  35.511 

1  45.340 

1  55.170 

2 

4.999 

2  14.829 

2  24.658 

2  34.488 

43 

0.117 

44 

1  25.845 

1  35.674 

1  45.504 

1  55.333 

2 

5.163 

2  14.993 

2  24.822 

2  34.652 

44 

0.120 

45 

1  26.009 

1  35.838 

1  45.668 

1  55.497 

2 

5.327 

2  15.156 

2  24.986 

2  34.816 

45 

0.123 

46 

1  26.172 

1  36.002 

1  45.832 

1  55.661 

2 

5.491 

2  15.320 

2  25.150 

2  34.979 

46 

0.126 

47 

1  26.336 

1  36.166 

1  45.995 

1  55.825 

2 

5.655 

2  15.484 

2  25.314 

2  35.143 

47 

0.128 

48 

1  26.500 

1  36.330 

1  46.159 

1  55.989 

2 

5.818 

2  15.648 

2  25.477 

2  35.307 

48 

0.131 

49 

1  26.664 

1  36.493 

1  46.323 

1  56.153 

2 

5.982 

2  15.812 

2  25.641 

2  35.471 

49 

0.134 

50 

1  26.828 

1  36.657 

1  46.487 

1  56.316 

2 

6.146 

2  15.976 

2  25.805 

2  35.635 

50 

0.137 

51 

1  26.992 

1  36.821 

1  46.651 

1  56.480 

2 

6.310 

2  16.139 

2  25.969 

2  35.798 

51 

0.139 

52 

1  27.155 

1  36.985 

1  46.815 

1  56.644 

2 

6.474 

2  16.303 

2  26. 133 

2  35.962 

52 

0.142 

53 

1  27.319 

1  37.149 

1  46.978 

1  56.808 

2 

6.637 

2  16.467 

2  26.297 

2  36.126 

53 

0.145 

54 

1  27.483 

1  37.313 

1  47.142 

1  56.972 

2 

6.801 

2  16.631 

2  26.460 

2  36.290 

54 

0.147 

55 

1  27.647 

1  37.476 

1  47.306 

1  57.136 

2 

6.965 

2  16.795 

2  26.624 

2  36.454 

55 

0.150 

56 

1  27.811 

1  37.640 

1  47.470 

1  57.299 

2 

7.129 

2  16.959 

2  26.788 

2  36.618 

56 

0.153 

57 

1  27.975 

1  37.804 

1  47.634 

1  57.463 

2 

7.293 

2  17.122 

2  26.952 

2  36.781 

57 

0.156 

58 

1  28.138 

1  37.968 

1  47.797 

1  57.627 

2 

7.457 

2  17.286 

2  27.116 

2  36.945 

58 

0.158 

59 

1  28.302 

1  38.132 

1  47.961 

1  57.791 

2 

7.620 

2  17.450 

2  27.280 

2  37.109 

59 

0.161 

Side, 
real. 

8b* 

9h> 

lO*- 

Uh. 

12h* 

13b 

14h- 

IS*- 

For 
Seconds. 

EPH  82-33—11 


TABLE  IL— SIDEREAL  INTO  MEAN  SOLAR  TIME. 


TO  BE  SUBTRACTED  FROM  A  SIDEREAL  TIME  INTERVAL. 


Side- 
real. 


m 
0 
1 
2 
3 
4 

5 
6 

7 
8 
9 

10 
11 
12 
13 
14 

15 
16 
17 

18 
19 

20 
21 
22 
23 
24 

25 

26 
27 
28 
29 

30 
31 
32 
33 
34 

35 

36 
37 
38 
39 

40 
41 
42 
43 

44 

45 
46 
47 

48 
49 

50 
51 
52 
53 
54 

55 

56 
57 

58 
59 


Side- 
real. 


1G*- 


m  b 
2  37.273 
2  37.437 
2  37.601 
2  37.764 
2  37.928 

2  38.092 
2  38.256 
2  38.420 
2  38.584 
2  38.747 


2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 


2 
2 


38.911 
39.075 
39.239 
39.403 
39.566 

39.730 
39.894 
40.058 
40.222 
40.386 

40.549 
40.713 
40.877 
41.041 
41.205 

41.369 
41.532 
41.696 
41.860 
42.024 

42.188 
42.352 
42.515 
42.679 
42.843 

43.007 
43.171 
43/334 
43.498 
43.662 


43.826 
43.990 
2  44.154 
2  44.317 
2  44.481 


44.645 
44.809 
44.973 
2  45.137 
2  45.300 


2 
2 
2 


2 
2 
2 
2 
2 

2 
2 
2 
2 
2 


45.464 
45.628 
45.792 
45.956 
46.120 

46.283 
46.447 
46.611 
46.775 
46.939 


16h' 


17h. 


m 
2 
2 
2 
2 
2 

2 
2 
2 
2 
2 


47.1Q2 
47.266 
47.430 
47.594 

47.758 

47.922 

48.065 
48.249 
48.413 

48.577 


2  48.741 
2  48.905 
2  49.068 
2  49.232 
2  49.396 

2  49.560 
2  49.724 
2  49.888 
2  50.051 
2  50.215 


2 
2 
2 
2 
2 


50.379 
50.543 
50.707 
50.870 
51.034 


2  51.198 
2  51.362 
2  51.526 
2  51.690 
2  51.853 

2  52.017 
2  52.181 
2  52.345 
2  52.509 
2  52.673 


2 
2 
2 
2 

2 


52.836 
53.000 
53.164 
53.328 
53.492 


2  53.656 
2  53.819 
2  53.983 
2  54.147 
2  54.311 


2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 


54.475 
54.638 

54.802 
54.966 
55.130 

55.294 
55.458 

55.785 
55.949 

56.113 
56.277 
56.441 
56.604 
56.768 


17h. 


181 


I  m  0 
2  56.932 
2  57.096 
2  57.260 
2  57.424 
2  57.587 


2 
2 
2 
2 
2 


57.751 
57.915 
58.079 
58.243 
58.406 


2  58.570 
2  58.734 
2  58.898 
2  59.062 
2  59.226 

2  59.389 
2  59.553 
2  59.717 

2  59.881 

3  0.045 


3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 


0.209 
0.372 
0.536 
0.700 
0.864 

1.028 
1.192 
1.355 
1.519 
1.683 

1.847 
2.011 
2.174 
2.338 
2.502 

2.666 
2.830 
2.994 
3.157 
3.321 

3.485 
3.649 
3.813 
3.977 
4.140 

4.304 
4.468 
4.632 
4.796 
4.960 

5.123 
5.287 
5.451 
5.615 


3    6.779 


3 
3 
3 
3 
3 


5.942 
6.106 
6.270 
6.434 
6.598 


18* 


191 


m 
3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 


6.762 
6.925 
7.089 
7.253 
7.417 

7.581 
7.745 
7.908 
8.072 
8.236 

8.400 
8.564 
8.728 
8.891 
9.055 

9.219 
9.383 
9.547 
9.710 
9.874 


3  10.038 
3  10.202 
3  10.366 
3  10.530 
3  10.693 

3  10.857 
3  11  Q21 
3  11.185 
3  11.349 
3  11.513" 

3  11.676 
3  11.840 
3  12.004 
3  12.168 
3  12.332 

3  12.496 
3  12.659 
3  12.823 
3  12.987 
3  13.151 


3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 


13.315 
13.478 
13.642 
13.806 
13.970 

14.134 
14.298 
14.461 
14.625 
14.789 

14.953 
15.117 
15.281 
15.444 
15.608 

15.772 
15.936 
16.100 
16.264 
16.427 


19h- 


20h- 


m 
3 
3 
3 
3 
3 

3 
3 
3 
3 
3 


16.591 
16.755 
16.919 
17.083 
17.246 

17.410 
17.574 
17.738 
17.902 
18.066 


3  18.229 
3  18.393 
3  18.557 
3  18.721 
3  18.885 


3 

3 
3 
3 
3 


19.049 
19.212 
19.376 
19.540 
19.704 


3  19.868 
3  20.032 
3  20.195 
3  20.359 
3  20.523 


3 
3 
3 
3 
3 


20.687 
20.851 
21.014 
21.178 
21.342 


3  21.606 
3  21.670 
3  21.834 
3  21.997 
3  22.161 

3  22.325 
3  22.489 
3  22.653 
3  22.817 
3  22.980 

3  23.144 
3  23.308 
3  23.472 
3  23.636 
3  23.800 


3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 


23.963 
24.127 
24.291 
24.455 
24.619 

24.782 
24.946 
25.110 
25.274 
25.438 

25.602 
25.765 
25.929 
26.093 
26.257 


20h- 


21] 


m 
3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 


26.421 
26.585 
26.748 
26.912 
27.076 

27.240 
27.404 
27.568 
27.731 
27.895 

28.059 
28.223 
28.387 
28.550 
28.714 

28.878 
29.042 
29.206 
29.370 
29.533 

29.697 
29.861 
30.025 
30.189 
30.353 


3  30.516 
3  30.680 
3  30.644 
3  31.008 
3  31.172 

3  31.336 
3  31.499 
3  31.663 
3  31.827 
3  31.991 

3  32.155 
3  32.318 
3  32.482 
3  32.646 
3  32.810 


3 
3 
3 
3 
3 


32.974 
33.138 
33.301 
33.465 
33.629 


3  33.793 
3  33.957 
34.121 
34.284 
34.448 


3 
3 
3 


34.612 
34.776 
34.940 
35.104 
35.267 

35.431 
35.595 
35.759 
35.923 
3  36.086 


3 
3 
3 
3 
3 

3 
3 
3 
3 


211 


22"- 


m 
3 
3 
3 
3 
3 


36.250 
36.414 
36.578 
36.742 
36.906 


3  37.069 
3  37.233 
3  37.397 
3  37.561 
3  37.725 


3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 


37.889 
38.052 
38.216 
38.380 
38.544 

38.708 
38.871 
39.035 
39.199 
39.363 

39.527 
39.691 
39.854 

40.018 
40.182 

40.346 
40.510 
40.674 
40.837 
41.001 


3  41.165 
3  41.329 
3  41.493 
3  41.657 
3  41.820 

3  41.984 
3  42.148 
3  42.312 
3  42.476 
3  42.639 


3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 


42.803 
42.967 
43.131 
43.295 
43.459 

43.622 
43.786 
43.950 
44.114 

44.278 

44.442 
44.605 
44.769 
44.933 

45.097 

45.261 
45.425 
45.588 
45.752 
45.916 


22h 


231 


m  s 
3  46.060 
3  46.244 
3  46.407 
3  46.571 
3  46.735 


3 
3 
3 
3 
3 

3 
3 
3 
3 
3 


46.899 
47.063 
47.227 
47.390 
47.554 

47.718 
47.882 
48.046 
48.210 
48.373 


3  48.537 
3  48.701 
3  48.865 
3  49.029 
3  49.193 

3  49.356 
3  49.520 
3  49.684 
3  49.848 
3  50.012 


3 
3 
3 
3 
3 


50.175 
50.339 
50.503 
50.667 
50.831 


3  50.995 
3  51.158 
3  51.322 
3  51.486 
3  51.650 


3 
3 
3 
3 
3 


51.814 
51.978 
52.141 
52.305 
52.469 


3  52.633 
3  52.797 
3  52.961 
3  53.124 
3  53.288 


3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 


53.452 
53.616 
53.780 
53.943 
54.107 

54.271 
54.435 
54.599 
54.763 
54.926 

55.090 
55.254 
55.418 
55.582 
55.746 


231 


For 
Seconds. 


8 

0 

1 

2 
3 

4 

5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

15 
16 
17 

18 
19 

20 
21 
22 
23 
24 

25 

26 
27 
28 
29 

30 
31 
32 
33 
34 

35 
36 
37 
38 
39 

40 
41 
42 
43 
44 

45 

46 
47 

46 
49 

50 
51 
52 
53 
54 

55 
56 
57 
58 
59 


0.000 
0.003 
0.005 
0.006 
0.011 

0.014 
0.016 
0.019 
0.022 
0.025 

0.027 
0.090 
0.033 
0.035 
0.038 

0.041 
0.044 
0.046 
0.049 
0.062 

0.055 
0.057 
0.060 
0.063 
0.006 

0.068 
0.071 
0.074 
0.076 
0.079 

0.082 
0.085 
0.087 
0.090 
0.093 

0.096 
0.096 
0.101 
0.104 
0.106 

0.109 
0.112 
0.115 
0.117 
0.120 

0.123 
0.126 
0.128 
0.131 
0.134 

0.137 
0.139 
0.142 
0.145 
0,147 

0.150 
0.153 
0.156 
0.158 
0.161 


For 
Seconds. 


EPH  82—33—12 


TABLE  in.— MEAN  SOLAR  INTO  SIDEREAL  TIME. 


• 

TO  BE  ADDED  TO  A  MEAN  TIME  INTERVAL. 

Mean 
Solar. 

Qh. 

1* 

2*. 

8*- 

4h. 

51" 

6^ 

yh. 

For 
Seconds. 

m 

m 

8 

m     a 

m     8 

m     8 

m     8 

m     a 

m     8 

m     8 

8 

8 

0 

0 

0.000 

0    9.856 

0  19.713 

0  29.569 

0  39.426 

0  49.282 

0  59.139 

1    8.995 

0 

0.000 

1 

0 

0.164 

0  10.021 

0  19.877 

0  29.734 

0  39.590 

0  49.447 

0  59.303 

1    9.160 

1 

0.003 

2 

0 

0.329 

0  10.185 

0  20.041 

0  29.898 

0  39.754 

0  49.611 

0  59.467 

1    9.324 

2 

0.005 

3 

0 

0.493 

0  10.349 

0  20.206 

0  30.062 

0  39.919 

0  49.775 

0  59.632 

1    9.488 

3 

0.008 

4 

0 

0.657 

0  10.514 

0  20.370 

0  30.227 

0  40.083 

0  49.939 

0  59.796 

1    9.652 

4 

0.011 

5 

0 

0.821 

0  10.678 

0  20.534 

0  30.391 

0  40.247 

0  50.104 

0  59.960 

1    9.817 

5 

0.014 

6 

0 

0.986 

0  10.842 

0  20.699 

0  30.555 

0  40.412 

0  50.268 

1    0.124 

1    9.981 

6 

0.016 

7 

0 

1.150 

0  11.006 

0  20.863 

0  30.719 

0  40.576 

0  50.432 

1    0.289 

1  10.145 

7 

0.019 

8 

0 

1.314 

0  11.171 

0  21.027 

0  30.884 

0  40.740 

0  50.597 

1    0.453 

1  10.310 

8 

0.022 

9 

0 

1.478 

0  11.335 

0  21.191 

0  31.048 

0  40.904 

0  50.761 

1    0.617 

1  10.474 

9 

0.025 

10 

0 

1.643 

0  11.499 

0  21.356 

0  31.212 

0  41.069 

0  50.925 

1    0.782 

1  10.638 

10 

0.027 

11 

0 

1.807 

0  11.663 

0  21.520 

0  31.376 

0  41.233 

0  51.089 

1    0.946 

1  10.802 

11 

0.030 

12 

0 

1.971 

0  11.828 

0  21.684 

0  31.541 

0  41.397 

0  51.254 

1    1.110 

1  10.967 

12 

0.033 

13 

0 

2.136 

0  11.992 

0  21.849 

0  31.705 

0  41.561 

0  51.418 

1    1.274 

1  11.131 

13 

0.036 

14 

0 

2.300 

0  12.156 

0  22.013 

0  31.869 

0  41.726 

0  51.582 

.1    1.439 

1  11.295 

14 

0.038 

15 

0 

2.464 

0  12.321 

0  22.177 

0  32.034 

0  41.890 

0  51.746 

1    1.603 

1  lt.459 

15 

0.041 

16 

0 

2.628 

0  12.485 

0  22.341 

0  32.198 

0  42.054 

0  51.911 

1    1.767 

1  11.624 

16 

0.044 

17 

0 

2.793 

0  12.649 

0  22.606 

0  32.362 

0  42.219 

0  52.075 

1    1.932 

1  11.788 

17 

0.047 

18 

0 

2.957 

0  12.813 

0  22.670 

0  32.526 

0  42.383 

0  52.239 

1    2.096 

1  11.952 

18 

0.049 

19 

0 

3.121 

0  12.978 

0  22.834 

0  32.691 

0  42.547 

0  52.404 

1    2.260 

1  12.117 

19 

0.052 

20 

0 

3.285 

0  13.142 

0  22.998 

0  32,855 

0  42.711 

0  52.568 

1    2.424 

1  12.281 

20 

0.055 

21 

0 

3.450 

0  13.306 

0  23.163 

0  33.019 

0  42.K76 

0  52.732 

1    2.589 

1  12.445 

21 

0.057 

22 

0 

3.614 

0  13.471 

0  23.327 

0  33.183 

0  43.040 

0  52.896 

1    2.753 

1  12.609 

22 

0.060 

23 

0 

3.778 

0  13.635 

0  23.491 

0  33.348 

0  43.204 

0  53.061 

1    2.917 

1  t2.774 

23 

0.0(33 

24 

0 

3.943 

0  13.799 

0  23.656 

0  33.512 

0  43.368 

0  53.225 

1    3.081 

1  12.938 

24 

0.066 

25 

0 

4.107 

0  13.963 

0  23.820 

0  33.676 

0  43.533 

0  53.389 

1    3.246 

1  13.102 

25 

0.068 

26 

0 

4.271 

0  14.128 

0  23.984 

0  33.841 

0  43.697 

0  53.554 

1    3.410 

1  13.266 

26 

0.071 

27 

0 

4.435 

0  14.292 

0  24.148 

0  34.005 

0  43.861 

0  53.718 

1    3.574 

1  13.431 

27 

0.074 

28 

0 

4.600 

0  14.456 

0  24.313 

0  34.169 

0  44.026 

0  53.882 

1    3.739 

1  13.595 

28 

0.077 

29 

0 

4.764 

0  14.620 

0  24.477 

0  34.333 

0  44.190 

0  54.046 

1    3.903 

1  13.759 

29 

0.079 

30 

0 

4.928 

0  14.785 

0  24.641 

0  34.498 

0  44.354 

0  54.211 

1    4.067 

1  13.924 

30 

0.082 

31 

0 

5.093 

0  14.949 

0  24.805 

0  34.662 

0  44.518 

0  54.375 

1    4.231 

1  14.088 

31 

0.085 

32 

0 

5.257 

0  15.113 

0  24.970 

0  34.826 

0  44.683 

0  54.539 

1    4.396 

1  14.252 

32 

0.08H 

33 

0 

5.421 

0  15.278 

0  25.134 

0  34.990 

0  44.847 

0  54.703 

1    4.560 

1  14.416 

33 

0.090 

34 

0 

5.585 

0  15.442 

0  25.298 

0  35.155 

0  45.011 

0  54.868 

1    4.724 

1  14.581 

34 

0.093 

35 

0 

5.750 

0  15.606 

0  25.463 

0  35.319 

0  45.176 

0  55.032 

1    4.888 

1  14.745 

35 

0.096 

36 

0 

5.914 

0  15.770 

0  25.627 

0  35.483 

0  45.340 

0  55.196 

1    5.053 

1  14.909 

36 

0.099 

37 

0 

6.078 

0  15.935 

0  25.791 

0  35.648 

0  45.504 

0  55.361 

1    5.217 

1  15.073 

37 

0.101 

38 

0 

6.242 

0  16.099 

0  25.955 

0  35.812 

0  45.668 

0  55.525 

1    5.381 

1  15.238 

38 

0.104 

39 

0 

6.407 

0  16.263 

0  26.120 

0  35.976 

0  45.833 

0  55.689 

1    5.546 

1  15.402 

39 

0.107 

40 

0 

6.571 

0  16.427 

0  26.284 

0  36.140 

0  45.997 

0  55.853 

1    5.710 

1  15.566 

40 

0.110 

41 

0 

6.735 

0  16.592 

0  26.448 

0  36.305 

0  46.161 

0  56.018 

1    5.874 

1  15.731 

41 

0.112 

42 

0 

6.900 

0  16.756 

0  26.612 

0  36.469 

0  46.325 

0  56.182 

1    6.038 

1  15.895 

42 

0115 

43 

0 

7.064 

0  16.920 

0  26.777 

0  36.633 

0  46.490 

0  56.346 

1    6.203 

1  16.059 

43 

0.118 

44 

0 

7.228 

0  17.0H5 

0  26.941 

0  36.798 

0  46.654 

0  56.510 

1    6.367 

1  16.223 

44 

0.120 

45 

0 

7.392 

0  17.249 

0  27.105 

0  36.962 

0  46.818 

0  56.675 

1    6.531 

1  16.388 

45 

0.123 

46 

0 

7.557 

0  17.413 

0  27.270 

0  37.126 

0  46.983 

0  56.839 

1    6.695 

1  16.552 

46 

0.126 

47 

0 

7.721 

0  17.577 

0  27.434 

0  37.290 

0  47.147 

0  57.003 

1    6.860 

1  16.716 

47 

0.129 

48 

0 

7.885 

0  17.742 

0  27.598 

0  37.455 

0  47.311 

0  57.168 

1    7.024 

1  16.881 

48 

0.131 

49 

0 

8.049 

0  17.906 

0  27.762 

0  37.619 

0  47.475 

0  57.332 

1    7.188 

1  17.045 

49 

0.134 

50 

0 

8.214 

0  18.070 

0  27.927 

0  37.783 

0  47.640 

0  57.496 

1    7.353 

1  17.209 

50 

0.137 

51 

0 

8.378 

0  18.234 

0  28.091 

0  37.947 

0  47.804 

0  57.660 

1    7.517 

1  17.373 

51 

0.140 

52 

0 

8.542 

0  18.399 

.0  28.255 

0  38.112 

0  47.968 

0  57.825 

1    7.681 

1  17.538 

52 

0.142 

53 

0 

8.707 

0  18.56fr 

0  28.420 

0  38.276 

0  48.132 

0  57.989 

1    7.845 

1  17.702 

53 

0.145 

54 

0 

8.871 

0  18.727 

0  28.584 

0  38.440 

0  48.297 

0  58.153 

1    8.010 

1  17.866 

54 

0.148 

55 

0 

9.035 

0  18.892 

0  28.748 

0  38.605 

0  48.461 

0  58.317 

1    8.174 

1  18.030 

55 

0.151 

56 

0 

9.199 

0  19.056 

0  28.912 

0  38.769 

0  48.625 

0  58.482 

1    8.338 

1  18.195 

56 

0.153 

57 

0 

9.364 

0  19.220 

0  29.077 

0  38.933 

0  48.790 

0  58.646 

1    8.502 

1  18.359 

57 

0.156 

58 

0 

9.528 

0  19.384 

0  29.241 

0  39.097 

0  48.954 

0  58.810 

1    8.667 

1  18.523 

58 

0.159 

r>9 

0 

9.692 

0  19.549 

0  29.405 

0  39.262 

0  49.118 

0  58.975 

1    a831 

1  18.688 

59 

0.162 

Mean 
Solar. 

0b. 

in. 

2*- 

3*- 

4> 

5*- 

6* 

»7h. 

Se< 

For 
sonds. 

EPH  82 — 33 — 13 


TABLE  III.— MEAN  SOLAR  INTO  SIDEREAL  TIME. 


TO  BE  ADDED  TO  A  MEAN  TIME  INTERVAL. 


Mean 
Solar. 


gh. 


0 
1 
2 
3 
4 

5 
6 

7 
8 
9 

10 
11 
12 
13 
14 

15 
16 
17 

18 
19 

20 
21 
22 
23 
24 

25 
26 
27 

28 
29 

30 
31 
32 
33 
34 

35 
36 
37 
38 
39 

40 
41 
42 
43 
44 

45 
46 
47 
48 
49 

50 
51 
52 
53 
54 

55 
56 
57 

58 
59 


Mean 
Solar. 


m 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 


18.852 
19.016 
19.180 
19.345 
19.509 

19.673 
19.837 
20.002 
20.166 
20.330 

20.495 
20.659 
20.823 
20.987 
21.152 

21.316 
21.480 
21.644 
21.809 
21.973 

22.137 
22.302 
22.466 
22.630 
22.794 

22.959 
23.123 
23.287 
23.451 
23.616 

23.780 
23.944 
24.109 
24.273 
24.437 


1  24.601 
1  24.766 
1  24.930 
1  25.094 
1  25.259 


1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 


25.423 
25.587 
25.751 
25.916 

26.080 

26.244 
26.408 
26.573 
26.737 
26.901 

27.066 
27.230 
27.394 
27.558 
27.723 

27.887 
28.051 
28.215 
28.380 
28.544 


gh. 


gh. 


m 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 


28.708 
28.873 
29.037 
29.201 
29.365 

29.530 
29.694 
29.858 
30.022 
30.187 

30.351 
30.515 
30.680 
30.844 
31.008 

31.172 
31.337 
31.501 
31.665 
31.829 

31.994 
32.158 
32.322 
32.487 
32.651 

32.815 
32.979 
33.144 
33.308 
33.472 

33.637 
33.801 
33.965 
34.129 
34.294 

34.458 
34.622 
34.786 
34.951 
35.115 

35.279 
35.444 
35.(508 
35.772 
35.936 

36.101 
36.265 
36.429 
36.593 
36.758 

36.922 
37.086 
37.251 
37.415 
37.579 

37.743 

37.908 
38.072 
38.236 
38.400 


gh. 


10h' 


m 


38.565 
38.729 
38.893 
39.058 
39.222 

39.386 
39.550 
39.715 
39.879 
40.043 

40.207 
40.372 
40.536 
40.700 
40.865 

41.029 
41.193 
41.357 
41.522 
41.686 

41.850 
42.015 
42.179 
42.343 
42.507 

42.672 
42.836 
43.000 
43.164 
43.329 

43.493 
43.657 
43.822 
43.986 
44.150 

44.314 
44.479 
44.643 
44.807 
44.971 

45.136 
45.300 
45.464 
45.629 
45.793 

45.957 
46.121 
46.286 
46.450 
46.614 

46.778 
46.943 
47.107 
47.271 
47.436' 

47.600 
47.764 
47.928 
48.093 
48.257 


10h' 


11 


h. 


m 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

-1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 


48.421 

48.585 
48.750 
48.914 
49.078 

49.243 
49.407 
49.571 
49.73^ 
49.900 

50.064 
50.228 
50.393 
50.557 
50.721 

50.885 
51.050 
51.214 
51.378 
51.542 

51.707 
51.871 
62.035 
52.200 
52.364 

52.528 
52.692 
52.857 
53.021 
53.185 

53.349 
53.514 
53.678 
53.842 
54.007 

54.171 
54.335 
54.499 
54.664 
54.828 

54.992 
55.156 
55.321 
55.485 
55.649 

55.814 
55.978 
56.142 
56.306 
56.471 

56.635 
56.799 
56.964 
57.128 
57.292 

57.456 
57.621 
57.785 
57.949 
58.113 


ll1 


12*- 


m 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
2 
2 
2 
2 

2 
2 
2 
2 
2 


58.278 
58.442 
58.606 
58.771 
58.935 

59.099 
59.263 
59.428 
59.592 
59.756 

59.920 
0.085 
0.249 
0.413 
0.578 

0.742 
0.906 
1.070 
1.235 
1.399 


2  1.563 

2  1.727 

2  1.892 

2  2.056 

2  2.220 


2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 


2.385 
2.549 
2.713 
2.877 
3.042 

3.206 
3.370 
3.534 
3.699 
3.863 

4.027 
4.192 
4.356 
4.520 
4.684 

4.849 
5.013 
5.177 
5.342 
5.506 

5.670 
5.834 
5.999 
6.163 
6.327 

6.491 
6.656 
6.820 
6.984 
7.149 

7.313 

7.477 
7.641 
7.806 
7.970 


12h- 


131 


m 
2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 


8.134 
8.298 
8.463 
8.627 
8.791 

8.956 
9.120 
9.284 
9.448 
9.613 

9.777 

9.941 

10.105 

10.270 

10.434 

10.598 
10.763 
10.927 
11.091 
11.255 


2  11.420 

2  11.584 

2  11.748 

2  11.912 

2  12.077 


2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 


12.241 
12.405 
12.570 
12.734 

12.898 

13.062 
13.227 
13.391 
13.555 
13.720 

13.884 
14.048 
14.212 
14.377 
14.541 

14.705 
14.869 
15.034 
15.198 
15.362 

15.527 
15.691 
15.855 
16.019 
16.184 


2  16.348 

2  16.512 

2  16.676 

2  16.841 

2  17.005 


2 
2 
2 
2 
2 


17.169 
17.334 
17.498 
17.662 
17.826 


131 


141 


m 
2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 


17.991 
18.155 
18.319 
18.483 
18.648 

18.812 
18.976 
19.141 
19.305 
19.469 

19.633 
19.798 
19.962 
20.126 
20.290 

20.455 
20.619 
20.783 
20.948 
21.112 

21.276 
21.440 
21.605 
21.769 
21.933 

22.098 
22.262 
22.426 
22.590 
22.755 


2  22.919 
2  23.083 
2  23.247 
2  23.412 
2  23.576 

2  23.740 
2  23.905 
2  24.069 
2  24.233 
2  24.397 


2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 


24.562 
24.726 
24.890 
25.054 
25.219 

25.383 
25.547 
25.712 
25.876 
26.040 

26.204 
26.369 
26.533 
26.697. 
26.861 


2  27.026 
2  27.190 
2  27.354 
2  27.519 
2  27.683 


14h. 


151 


m 
2 
2 
2 
2 
2 

2 
2 
2 
2 
2 


27.847 
28.011 
28.176 
28.340 
28.504 

28.668 
28.833 
28.997 
29.161 
29.326 


2  29.490 
2  29.654 
2  29.818 
2  29.983 
2  30.147 


2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 


30.311 
30.476 
30.640 
30.804 
30.968 

31.133 
31.297 
31.461 
31.625 
31.790 

31.954 
32.118 
32.283 
32.447 
32.611 

32.775 
32.940 
33.104 
33.268 
33.432 

33.597 
33.761 
33.925 
34.090 
34.254 

34.418 
34.582 
34.747 
34.911 
35.075 

35.239 
35.404 
35.568 
35.732 
35.897 

36.061 
36.225 
36.389 
36.554 
36.718 

36.882 
37.047 
37.211 
37.375 
37.539 


15 


Kh. 


For 
Seconds. 


s 
0 
1 
2 
3 
4 

5 
6 

7 
8 
9 

10 
11 
12 
13 
14 

15 
16 
17 

18 
19 

20 
21 
22 
23 
24 

25 
26 
27 

28 
29 

30 
31 
32 
33 
34 

35 
36 
37 
38 
39 

40 
41 
42 
43 
44 

45 

46 
47 

48 
49 

50 
51 
52 
53 
54 

55 

56 
57 
58 
59 


0.000 
0.003 
0.005 
0.006 
0.011 

0.014 
0.016 
0.019 
0.022 
0.025 

0.027 
0.030 
0.033 
0.036 
0.038 

0.041 
0.044 
0.047 
0.049 
0.052 

0.055 
0.007 
0.060 
0.063 
0.066 

0.068 
0.071 
0.074 
0.077 
0.079 

0.082 
0.085 
0.088 
0.090 
0.093 

0.096 
0.099 
0.101 
0.104 
0.107 

0.110 
0.112 
0.115 
0.118 
0.120 

0.123 
0.126 
0.129 
0.131 
0.134 

0.137 
0.140 
0.142 
0.145 
0.148 

0.151 
0.153 
0.156 
0.159 
0.162 


For 
Second*. 


EPH  82—33—14 


TABLE  HI— MEAN  SOLAR  INTO  SIDEREAL  TIME. 


TO  BE  ADDED  TO  A  MEAN  TIME  INTERVAL. 


Mean 
Solar. 


m 
0 
1 
2 
3 
4 

5 
6 

7 
8 
9 

10 
11 
12 
13 
14 

15 
16 
17 

18 
19 

20 
21 
22 
23 
24 

25 
26 
27 

28 
29 

30 
31 
32 
33 
34 

35 
36 
37 
38 
39 

40 
41 
42 
43 
44 

45 
46 

47 
48 
49 

50 
51 
52 
53 
54 

55 
56 
57 
58 
59 


Mean 
Solar 


16' 


m 
2 
2 
2 
2 


37.704 
37.868 
38.032 
38.196 


2  38.361 

2  38.525 
2  38.689 
2  38.854 
2  39.018 
2  39.182 

2  39.346 
2  39.511 
2  39.675 
2  39.839 
2  40.003 

2  40.168 
2  40.332 
2  40.496 
2  40.661 
2  40.825 


2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 


40.989 
41.153 
41.318 
41.482 
41.64G 

41.810 
41.975 
42.139 
42.303 
42.438 

42.632 
42.796 
42.930 
43.145 
43.289 

43.453 
43.617 
43.782 
43.946 
44.110 

44.275 
44.439 
44.603 
44.767 
44.932 

45.096 
45.260 
45.425 
45.589 
45.753 

45.917 
46.082 
46.246 
46.410 
46.574 

46.739 
46.903 
47.067 
47.232 
47.396 


16 


h. 


Vh. 


i 


m  s 
2  47.560 
2  47.724 
2  47.889 
2  48.053 
2  48.217 


2  43.381 
2  43.546 

4^.710 
4r>.8,4 
49.019 


2 
2 
2 


2 
2 
2 


49.203 
49.367 
49.o31 
2  4  KGdQ 
2  49.860 


2  50.024 
2  50.188 
2  50.353 
2  50.517 
2  50.681 


2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 


50.846 
51.010 
51.174 
51.338 
51.503 

51.667 
51.831 
51.995 
52.160 
52.324 

52.488 
52.653 
52.817 
52.981 
53.145 

53.310 
53.474 
53.638 
53.803 
53.967 


2  54.131 
2  54.295 
2  54.460 
2  54.624 
2  54.788 

2  54.952 
2  55.117 
2  55.281 
2  55.445 
2  55.610 


2 
2 
2 
2 
2 

2 
2 
2 
2 
2 


55.774 
55.938 
56.102 
56.267 
56.431 

56.595 
56.759 
56.924 
57.088 
57.252 


1?h. 


181 


m 
2 
2 
2 
2 
2 


57.417 
57.581 
57.745 
57.909 

58.074 


2  58.238 
2  58.402 
2  58.566 
2  58.731 
2  58.895 

2  59.059 
2  59.224 
2  59.388 
2  59.552 
2  59.716 


2 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 


59.881 
0.045 
0.209 
0.373 
0.538 

0.702 
0.866 
1.031 
1.195 
1.359 

1.523 
1.688 
1.852 
2.016 
2.181 

2.345 
2.509 
2.673 

2.838 
3.002 

3.166 
3.330 
3.495 
3.659 
3.823 

3.988 
4.152 
4.316 
4.480 
4.645 

4.809 
4.973 
5.137 
5.302 
5.466 

5.630 
5.795 
5.959 
6.123 
6.287 

6.452 
6.616 
6.780 
6.944 
7.109 


1&- 


191 


m 
3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 


7.273 
7.437 
7.602 
7.766 
7.930 

8.094 
8.259 
8.423 
8.587 
8.751 

8.916 
9.080 
9.244 
9.409 
9.573 

9.737 

9.901 

10.066 

10.230 

10.394 

10.559 
10.723 
10.887 
11.051 
11.216 


20h* 


3  11.380 
3  11.544 
3  11.708 
3  11.873 
3  12.037 


3 
3 
3 
3 
3 

3 
3 
3 
3 
3 


12.201 
12.366 
12.530 
12.694 

12.858 

13.023 
13.187 
13.351 
13.515 
13.680 


3  13.844 
3  14.008 
3  14.173 
3  14.337 
3  14.501 


3 
3 
3 
3 
3 

3 
3 
3 
3 
3 


14.665 
14.830 
14.994 
15.158 
15.322 

15.487 
15.651 
15.815 
15.980 
16.144 


3  16.308 

3  16.472 

3  16.637 

3  16.801 

3  16.965 


19h' 


m 
3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 


17.129 
17.294 
17.458 
17.622 
17.787 

17.951 
18.115 
18.279 
18.444 

18.608 

18.772 
18.937 
19.101 
19.265 
19.429 

19.594 
19.758 
19.922 
20.086 
20.251 

20.415 
20.579 
20.744 
20.908 
21.072 

21.236 
21.401 
21.565 
21.729 
21.893 

22.058 
22.222 
22.386 
22.551 
22.715 

22.879 
23.043 
23.208 
23.372 
23.536 


3  23.700 
3  23.H65 
3  24.029 
3  24.193 
3  24.358 

3  24.522 
3  24.686 
3  24.850 
3  25.015 
3  25.179 


3 
3 
3 
3 
3 

3 
3 
3 
3 
3 


25.343 
25.508 
25.672 
25.836 
26.000 

26.165 
26.329 
26.493 
26.657 
26.822 


20h' 


211 


m 
3 
3 
3 
3 
3 

3 
3 
3 
3 
3 


26.986 
27.150 
27.315 
27.479 
27.643 

27.807 
27.972 
28.136 

28.300 

28.464 


3  28.629 
3  28.793 
3  28.957 
3  29.122 
3  29.286 

3  29.450 
3  29.614 
3  29.779 
3  29.943 
3  30.107 

3  30.271 
3  30.436 
3  30.600 
3  30.764 
3  30.929 


3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 


31.093 
31.257 
31.421 
31.586 
31.750 

31.914 
32.078 
32.243 
32.407 
32.571 

32.736 
32.900 
33.064 
33.228 
33.393 

33.557 
33.721 
33.886 
34.050 
34.214 

34.378 
34.543 
34.707 
34.871 
35.035 

35.200 
35.364 
35.528 
35.693 
35.857 

36.021 
36.185 
36.350 
36.514 

36.678 


21] 


22h- 


TO        8 

3  36.842 
3  37.007 
3  37.171 
3  37.335 
3  37.500 


3 
3 
3 
3 
3 


37.664 
37.828 
37.992 
38.157 
38.321 


3  38.485 
3  38.649 
3  38.814 
3  38.978 
3  39.142 


3 
3 
3 
3 
3 


39.307 
39.471 
39.635 
39.799 
39.964 


3  40.128 
3  40.292 
3  40.456 
3  40.621 
3  40.785 


3 
3 
3 
3 
3 


40.949 
41.114 
41.278 
41.442 
41.606 


3  41.771 
3  41.935 
3  42.099 
3  42.264 
3  42.428 


3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 


42.592 
42.756 
42.921 
43.085 
43.249 

43.413 
43.578 
43.742 
43.906 
44.071 

44.235 
44.399 
44.563 
44.728 
44.892 

45.056 
45.220 
45.385 
45.549 
45.713 

45.87H 
46.042 
46.206 
46.370 
46.535 


22h- 


23 


ah. 


m  s 
3  46.699 
3  46.863 
3  47.027 
3  47.192 
3  47.356 


3 
3 
3 
3 
3 


47.520 
47.685 
47.849 
48.013 
48.177 


3  48.342 
3  48.506 
48.670 
48.H34 
48.999 


3 
3 
3 


3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 


49.163 
49.327 
49.492 
49.656 
49.820 

49.984 
50.149 
50.313 
50.477 
50.642 

50.806 
50.970 
51.134 
51.299 
51.463 

51.627 
51.791 
51.956 
52.120 
52.284 

52.449 
52.613 
52.777 
52.941 
53.106 


3  53.270 
3  53.434 
3  53.598 
3  53.763 
3  53.927 

3  54.091 
3  54.256 
3  54.420 
3  54.584 
3  54.748 


3 
3 
3 
3 
3 


54.913 
55.077 
55.241 
55.405 
55.570 


3  55.734 
3  55.898 
3  56.063 
3  56.227 
3  56.391 


231 


For 
Seconds. 


8 

0 

1 

2 
3 

4 

5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

15 
16 
17 
18 
19 

20 
21 
22 
23 
24 

25 
26 
27 
28 
29 

30 
31 
32 
33 
34 

35 
36 
37 
38 
39 

40 
41 
42 
43 
44 

45 

46 
47 

48 
49 

50 
51 
52 
53 
54 

55 
56 
57 

58 
59 


0.C00 
0,003 
0.005 
0.008 
0.011 

0.014 
0.016 
0.019 
0.022 
0.025 

0.027 
0.030 
0.033 
0.036 
0.038 

0.041 
0.044 
0.047 
0.049 
0.052 

0.055 
0.057 
0.060 
0.063 
0.066 

0.068 
0.071 
0.074 
0.077 
0.079 

0.082 
0.085 
0.088 
0.090 
0.093 

0.096 
0.099 
0.101 
0.104 
0.107 

0.110 
0.112 
0.115 
0.118 
0.120 

0.123 
0.126 
0.129 
0.131 
0.134 

0.137 
0.140 
0.142 
0.145 
0.148 

0.151 
0.153 
0.156 
0.159 
0.162 


For 
Seconds. 
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TABLE  IV.— LATITUDE  BY  POLARIS. 


TABLE  FOR  FINDING  THE  LATITUDE  BY  AN  OBSERVED 

ALTITUDE  OF  POLARIS. 


Reduce  the  observed  altitude  of  Polaris  to  the  true  altitude. 
Reduce  the  recorded  time  of  observation  to  local  sidereal  time. 

{less  than  lh  16m.O,  subtract  it  from  lh  16m.O; 
between  lb  16m.O  and  13h  16m.O,  subtract  lh  le^O  from  it; 
greater  than  13h  16m.O,  subtract  it  from  25h  16m.O; 
and  the  remainder  is  the  hour-angle  of  Polaris. 

With  this  hour-angle  take  out  the  correction  from  Table  IV,  and  add  it  to  or  subtract  it 
from  the  true  altitude,  according  to  its  sign.     The  result  is  the  latitude  of  the  place. 

Example. — 1882,  November  10,  at  9h  26™  26s,  P.  M.,  mean  solar  time,  in  longitude  26°  east  of  Green- 
wich, suppose  the  true  altitude  of  Polaris  to  be  26°  26' :  required  the  latitude  of  the  place. 

h    m    s 
Local  astronomical  mean  time  .  .  .  .  .  .        9  26  26 

Reduction  from  Table  111,  for  9^26™  26"         .  .  .  .      +     1  33 

Greenwich  sidereal  time  of  mean  noon,  November  10,  page  183 
Reduction  from  Table  111,  for  longitude  (=  lh  44m  east,  or  minus) 

Bum  (having  regard  to  signs)  equals  local  sidereal  time 


15  18  10 
—    0  17 


Subtract  sidereal  time    . 

Remainder  equals  hour-angle  of  Polaris 

True  altitude 

Correction  from  Table  IV. 

Sum  equals  latitude 


0  45  52  wm  Qb  45".9 

1  16.0 
0  45.9 

0  304 


+  26  26.0 
—    1  18.2 

+  25    7.8 


TABLE  IV— 1882. 


Hoar-Angle. 


m 

0 

5 

10 

15 

20 
25 
30 
35 

40 
45 
50 
55 
60 


01 


0  i 

1  18.9 

1  18.9 
1  18.8 
1  18.7 

1  18.6 
1  18.4 
1  18.2 
1  18.0 

1  17.7 
1  17.4 
1  17.0 
1  16.6 
1  16.2 


0.0 
0.1 
0.1 
0.1 

0.9 
0.2 
0.9 
0.3 

0.3 
0.4 
0.4 
0.4 


h. 


0  / 

1  16.2 

1  15.7 
1  15.2 
1  14.7 

1  14.1 


1 
1 
1 


13.5 
12.8 
12.1 


-1  11.4 


10.6 
9.8 
8.9 
8.1 


/ 
0.5 

0.5 

0.5 

0.6 

0.6 
0.7 
0.7 
0.7 

0.8 
0.6 
0.0 
0.8 


»h. 


o 
1 

1 

1 

1 

1 
1 
1 
1 

1 

0  59.0 
0  57.8 
0  56.6 
0  55.4 


8.1 
7.2 
6.3 
5.3 

4.3 
3.3 
2.3 
1.2 

0.1 


0.9 
0.9 
1.0 
1.0 

1.0 
1.0 
1.1 
1.1 

1.1 
1.9 
1.9 
1.9 


3K 


o 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 
0 


55.4 
54.1 
52.9 
51.6 

50.2 
48.9 
47.5 
46.1 

44.7 
43.3 
41.8 
40.3 

38.8 


1.3 
1.9 
1.3 
1.4 

1.3 
1.4 
1.4 
1.4 

1.4 
1.5 
1.5 
1.5 


4*. 


0  38.8 
0  37.3 
0  35.7 
0  34.2 

0  32.6 
0  31.0 
0  29.4 
0  27.8 

0  26.2 
0  24.5 
0  22.9 
0  21.2 
0  19.5 


1.5 
1.6 
1.5 
1.6 

1.6 
1.6 
1.6 
1.6 

1.7 
1.6 
1.7 
1.7 


5h* 


o        I 

-  0  19.5 

0  17.9 

0  16.2 

0  14.5 

-0  12.8 
0  11.1 
0    9.3 


0 

-0 

0 

0 

-0 

+  0 


7.6 

5.9 
4.2 
2.5 

0.7 
0.9 


1.6 
1.7 
1.7 
1.7 

1.7 
1.8 
1.7 
1.7 

1.7 
1.7 
1.8 
1.6 


Hoar- Angle. 


m 
0 

5 

10 

15 

20 
25 
30 
35 

40 
45 
50 
55 
60 


6 


h. 


0.9 
2.6 
4.4 
6.1 

7.8 
9.5 


o 

+  0 
0 
0 
0 

+  0 
0 

0  11.2 
0  12.9 

+  0  14.6 
0  16.3 
0  18.0 
0  19.6 

+  0  21.3 


1.7 
1.8 
1.7 
1.7 

1.7 
1.7 
1.7 
1.7 

1.7 
1.7 
1.6 
1.7 


»7h. 


+  0  21.3 
0  23.0 
0  24.6 
0  26.2 

+  0  27.8 
0  29.4 
0  30.9 
0  32.5 

+  0  34.1 
0  35.7 
0  37.2 
0  38.7 

+  0  40.1 


1.7 
1.6 
1.6 
1.6 

1.6 
1.5 
1.6 
1.6 

1.6 
1.5 
1.6 
1.4 


81 


+  0  40.1 
0  41.6 
0  43.0 
0  44.5 

+  0  45.9 
0  47.3 

0  48.6 
0  50.0 

+  0  51.3 

0  52.7 

0  53.9 

0  55.0 

+  0  56.3 


1.5 
1.4 
1.5 
1.4 

1.4 
1.3 
1.4 
1.3 

1.4 
1.9 
1.1 

1.3 


9 


h. 


10 


b. 


+  0  56.3 
0  57.5 
0  58.6 
0  59.8 


+  1 
1 
1 
1 

+  1 
1 
1 
1 

+  1 


0.9 
1.9 
3.0 
4.0 

4.9 
5.9 
6.9 
7.7 

8.6 


1.9 
1.1 
1.9 
1.1 

1.0 
1.1 
1.0 
0.9 

1.0 
1.0 
0.8 
0.9 


o  I 

+  1  8.6 

1  9.4 

1  10.2 

1  11.0 

+  1  11.7 

1  12.4 

1  13.1 

1  13.7 

+  1  14.3 

1  14.9 

1  15.4 

1  15.8 

+  1  16.3 


0.8 
0.8 
0.8 
0.7 

0.7 
0.7 
0.6 
0.6 

0.6 
0.5 
0.4 
0.5 


ll1 


0  / 
+  1  16.3 

1  16.7 
1  17.1 
1  17.5 

+  1  17.8 

1  18.1 

1  18.3 

1  18.5 

+  1  18.6 

1  18.7 

1  18.8 

1  18.9 

+  1  18.9 


0.4 
0.4 
0.4 
0.3 

0.3 
0.9 
0.9 
0.1 

0.1 
0.1 
0.1 
0.0 


EPH  82 — 33 — 16 


